Warming Speeds CO2 Release in Northern Peatlands
by Gene Fry
	August 5, 2009 - Most of permafrost and Arctic tundra (about 15% of Earth’s land area, including 30% of Canada’s and most of Siberia’s) is heating up very rapidly.  Peat, partially decayed plant matter, has accumulated in wetlands for 360 million years.  Peatlands cover a significant fraction of the Arctic, 2% of Earth's land overall.  By one estimate, they contain 550 GigaTons (GT) of carbon, almost twice what humans have emitted.  But the University of Florida’s Edward Schuur estimates Arctic permafrost holds 1,600 GT of carbon, twice as much as our air does.  Northern peatlands contain 1/3 of Earth's soil organic carbon, or more than half what our air does.  Warming peat in the tundra releases methane and carbon dioxide (CO2).  In turn, this accelerates global warming, explained Professor Greg Henry of the University of British Columbia.
Henry’s research shows that warming meant larger plants have begun to spread across the tundra, which is usually covered by small shrubs, grasses and lichen. Warmer temperatures mean plants grow bigger and faster.  Larger species are spreading northward.  "You're changing the color of the surface of the earth by making it darker ... the consequence of that is increased warming again,” said Henry.  Darker surfaces absorb more heat.
Henry has measured "a very substantial change" in the tundra since the early 1980s.  Since 1970, temperatures there have risen 1°C per decade, the fastest on Earth.  His research station in Canada’s Nunavut noted record high temperatures almost every summer since the early 1990s.  "We're finding that the tundra is actually giving off a lot more nitrous oxide and methane than anyone had thought before."
	Similar research shows how much warming speeds release of carbon dioxide (CO2) from underground peat in subarctic wetlands, explained Dutch Free University plant ecologist Ellen Dorrepaal and colleagues in Nature.  1°C warming accelerated total ecosystem respiration rates in their study area by 60% in spring and 52% in summer, more than previously thought.  The effect can last 8 years or longer.  69% of the increased respiration rate came from near the bottom (80 feet down) of the active layer above the permafrost.
Dorrepaal et al. estimate that 1°C warming increases respiration by 0.038-0.1 GT of carbon per year.  Thus, warming to date may be causing carbon release of 0.15-0.5 GT per year.  Schuur leans toward the upper end of that range: 1-2 GT of CO2 (.27-.55 GT of carbon) per year, comparable to total US vehicle emissions.
For more, see www.reuters.com/article/latestCrisis/idUSN29264790; www.heatisonline.org/contentserver/objecthandlers/index.cfm?id=7432&method=full; and www.newsweek.com/id/208164.
	

