Plants and Soils Could Accelerate Climate's Warming
by Robert Krier
	Nov 28, 2012 - As the climate warms, plants and soils may not absorb more carbon as scientists once thought.  When climate scientists try to estimate how much the Earth will warm due to increasing levels of greenhouse gases in the atmosphere, a key consideration is the role of plants and soils.  The more carbon they absorb, the more they reduce the global warming potential.
	But recent studies indicate that assumptions about plants' and soils' capacity in the so-called "carbon cycle" may be overly optimistic.  If these studies are correct, even bigger cuts in greenhouse gas emissions will be needed to prevent drastic, irreparable climate shifts.
	Not only is it possible that plants won't be able to absorb as much carbon as climate models currently project, but plants' response to the carbon cycle could actually amplify global warming, Paul Higgins and John Harte write in the November edition of the Journal of Climate.
	It all comes down to mobility.  Carbon dioxide is recognized as critical for photosynthesis, so the more there is in the atmosphere, the more there is available for plant growth.  As Earth's climate warms, the theory has been that trees and other plant communities would treat the added CO2 as fertilizer and grow bigger and faster.
	But because climate conditions will be changing, to take advantage of the added CO2 some plant communities will have to migrate to neighboring areas that provide the necessary growing conditions.  The speed at which plants can make these moves is the question.  Higgins, associate director of the American Meteorological Society's Policy Program, said it has been very difficult to build global ecosystem models that are sensitive to the limitations of plant migration.  "If you look at the ...  models, they had no real constraints on plant mobility," he said.  "They basically assume that any type of plant can grow in any location where the climate is the same."
	But it isn't quite that simple.  Part of the problem is that the scientists who study plant migration and the scientists who build carbon-cycle models have tended to work separately, Higgins said.  "What we did [in the study] wasn't something that people tended to do before," he said.  "We had to break the model."
	Scientists who have examined the fossil record by studying pollen deposits found in bogs have found that in past periods of climate change, plants had very limited capacity to migrate.
	The paper by Higgins and Harte, an environmental science professor at the University of California at Berkeley, describes a range of possible impacts this slower migration might have on the carbon cycle.  But Higgins told Inside Climate News that his view is that it is more likely that "we'll see plants and soils giving up carbon" and serving as a "positive feedback," rather than storing it.
	"Constrained plant movement would exacerbate the losses of carbon due to changes in climate, because plants wouldn't be able to move to those locations where climate becomes favorable for them," Higgins said.  "In some locations [or for some plant types] there would be increases in carbon storage, but in other locations carbon losses from plants and soils could be large.  Thus, total carbon storage could go down.
	"Our results suggest that the overall effect of climate change would be to reduce carbon storage in plants and soils.  CO2 fertilization could counteract the consequences of climate change.  However, CO2 fertilization might or might not actually happen.  If it doesn't, then the losses of carbon due to climate change could be large.''
	The United Nations' Intergovernmental Panel on Climate Change has estimated that the amount of warming by 2100 due to greenhouse gas emissions ranges from 1 to 6°C.  Many argue that even a 1°C rise will have devastating impacts on the Earth and its inhabitants.  "The stark conclusion of our paper is that a positive feedback could take us to the worst-case scenario," Higgins said.
	Ralph Keeling, a climate researcher at the Scripps Institution of Oceanography in La Jolla, Calif., said Higgins' and Harte's study is useful and makes a valid point about the wider range of possibilities in a warming world.  "It's not saying that current models are wrong; it's very noncommittal," Keeling said.  "But it is more pessimistic."
	Ralph Keeling is the son of Charles David Keeling, who began monitoring atmospheric CO2 levels in the 1950s.  His research laid the groundwork for the study of climate change, and the iconic "Keeling Curve" showing steadily rising CO2 levels is named after him.
More Limiting Factors
	Another recent study concluded that global climate models have been overestimating plants' ability to absorb carbon by 3.4%, InsideClimate News reported in May.  That study found that trees can't take advantage of extended warm periods, as previously assumed, because photosynthesis basically shuts down in late summer and early fall, even when the days continue to be warm.
	Another study released this fall concluded that plants won't be the major carbon sinks many had hoped, for a different reason: Soils often don't have enough nitrogen and phosphorus to take advantage of the added CO2 in the atmosphere.  Ecologists Peter Reich and Sarah Hobbie at the University of Minnesota in St.  Paul, Minn., conducted a 13-year study of perennial grassland species, where they mimicked the projected atmospheric CO2 levels of the year 2070.  They found that unfertilized grass plots grown under the increased CO2 levels grew only half as fast as plots fertilized with nitrogen.
	Other studies have found that computer models could be overestimating land plants' carbon absorption capacity by as much as 23%, because they don't take into account these nitrogen and phosphorus limitations.
	The Higgins and Harte study did not address the nutrient limitations on plant migration.  But Higgins said that when those limits are factored in, the potential impacts of climate change would be narrowed and likely to be more extreme.  How we choose to deal with the range of possibilities these studies present is a risk-management question that shouldn't be ignored, Higgins said.  "There's not a clear answer," he said.  "How deep the cuts we should make in emissions depends on how much risk society wants to run."
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