Atmospheric Dry Spell Eases Global Warming
	Jan. 28, 2010 (NPR) - A new study helps explain why the planet didn't warm up dramatically over the course of the past decade, even though the gases that cause global warming increased dramatically.  Scientists have identified a surprising phenomenon 10 miles above our heads that explains part of this unexpected pause in warming.
	"People very reasonably have asked me why is it that in the last decade, it just doesn't look it got that much warmer, when CO2 has continued to increase, and in fact has increased quite fast," says Susan Solomon at the National Oceanic and Atmospheric Administration in Boulder, Colo.  So she set out to find an answer.
	Scientists say they don't expect every year to be hotter than the one before, because there's lots of natural variability in the climate.  Tropical ocean patterns called El Niño and La Niña can have strong warming, or cooling, effects.  The sun even gets slightly brighter or dimmer.
	And now, Solomon pinpoints another cause in a study published online in Science magazine.  It has to do with vapor way up high, in the stratosphere.  "There have been some surprising changes in stratospheric water vapor that have really packed a wallop as far as surface climate goes," she says.
Less Stratospheric Water Means Less Warming
	It turns out that starting in the year 2000, a narrow layer of the stratosphere dried out quite rapidly.  And water in the atmosphere traps heat, like glass in a greenhouse.  So less stratospheric water means less warming.
	"It's amazing that the stratosphere, which is so far removed from the surface, can exert such a big effect," Solomon says.  In fact, she calculates that the loss of water in the stratosphere has offset about a quarter of the warming that would otherwise have occurred.
	"I hasten to say it is not the whole reason there has been so little obvious warming in the last decade, but I think it's probably part of it."  Solomon figures that the stratosphere is dry because there have been fewer towering thunderstorms in the tropics to push water up there.
A Temporary Remedy to a Long-Term Problem
	Andrew Dessler at Texas A&M University says this is almost certainly a temporary state of affairs.  "This can't keep cooling or offsetting carbon dioxide forever," he says.  For one thing, the stratosphere can get only so dry.  For another, the weather patterns that caused the stratosphere to dry out are bound to change.
	So this is clearly part of a shorter-term variation in the climate.  Dessler compares it to the gyrations of the stock market.  "You've got day-to-day or month-to-month ups and downs, but there's this long-term trend, whether it's going up or down, and that's really what you care about — in the stock market and in the climate," he says.
	Still, it's very useful to identify the factors that drive the short-term ups and downs.  That way you aren't fooled into thinking that a temporary change is actually part of a long-term trend.  "You can often be confused with what looks like a trend, that may go on for a long time, but turns out not to be a trend," he says.  "In the housing market, that's the problem in a nutshell.  People saw it was going up and thought it was going up forever, but it wasn't."
	The long-term trend of climate change is obvious.  The past decade is the warmest since temperature record-keeping began (in fact, 2009 was one of the warmest years ever recorded).  And that decade was hotter than the 1990s, the 1990s were hotter than the 1980s, and so on.
	NOAA's Solomon says the science behind that long-term trend is well understood.  Water in the stratosphere is not driving that trend, "but it's really helpful and fascinating, I think, to better understand the ups and downs that may go on from one year to another, from one decade to another.  There's a lot more to understand there."
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Stratospheric Water Vapor Could Be Behind Warming Slowdown
	Nature, Jan. 28, 2010 - A puzzling drop in the amount of water vapor high in the Earth's atmosphere is now on the list of possible culprits causing average global temperatures to flatten out over the past decade, despite ever-increasing greenhouse-gas emissions.
	Although the decade spanning 2000 to 2009 ranks as the warmest on record, average temperatures largely leveled off following two decades of rapid increases.  Researchers have previously eyed everything from the Sun and oceans to random variability in order to explain the pause, which skeptics have claimed shows that climate models are unreliable.
	Now a team led by researchers at the National Oceanic and Atmospheric Administration (NOAA) in Boulder, Colorado, report that a mysterious 10% drop in water vapor in the stratosphere — the atmospheric layer that sits 10–50 kilometers above Earth's surface — since 2000 could have offset the expected warming due to greenhouse gases by roughly 25%.  Just as intriguingly, their model suggests that an increase in stratospheric water vapor might have boosted earlier warming by about 30% in the 1980s and 1990s.  The team's work is published online by Science Today.
	The effect on temperature is dominated by water vapor in the lower part of the stratosphere, which absorbs and radiates heat in much the same way as water molecules and other greenhouse gases do in the lower atmosphere.  The drop in water vapor doesn't explain the entire decrease in the rate of warming, but it could contribute to it, says Susan Solomon, first author of the study and a NOAA scientist who co-chaired the physical-science working group of the Intergovernmental Panel on Climate Change as part of its 2007 assessment.
	"What we are trying to do here is explain not the overall multi-decadal trend, but the zigs and zags in that trend," Solomon says.  "I think it's too early to know how they all play out."
	In 1999, researchers at the University of Reading, UK, reported similar numbers to Solomon and her colleagues, suggesting that the increase in stratospheric water vapor could have boosted warming by 40% compared with carbon dioxide alone.  Subsequent research challenged the magnitude of that effect as well as the data itself, but Solomon says that the current study "is basically pulling us back to the seminal work those guys did".
	One of the Reading researchers, Keith Shine, says that Solomon's paper does a good job of documenting the effect for the current decade, based on more reliable satellite measurements.  Unfortunately, he says, earlier data from a single series of balloon measurements conducted above Boulder remain a bit shaky.  "We know the water vapor has definitely dropped post-2000, but we can't be certain about what happened before that," Shine says.
Into Thin Air
	It remains unclear what is driving the changes in stratospheric water vapor.  Average temperatures at the coldest point in the stratosphere — about 16 kilometers above the tropics — have fallen by about 1°C in the past decade, says Bill Randel, who heads the atmospheric chemistry division at the National Center for Atmospheric Research in Boulder.  Colder temperatures freeze out water vapor that might otherwise have entered the stratosphere.  But, Randel says, "We don't really understand why that 1-degree temperature change occurred."
	Other researchers see different factors at play in the recent temperature trends.  A study published last year hones in on the solar cycle and the El Niño Southern Oscillation, an upwelling of warm surface waters in the tropical Pacific.  Both have been in their negative phases for most of the decade so temperatures may rise as they move into their positive phases.
	"I think it's exciting that this [transition] is happening, because we are going to learn a lot," says Judith Lean, a solar physicist at the Naval Research Laboratory in Washington DC, who co-authored last year's study with David Rind, a climate modeler at NASA's Goddard Institute for Space Studies in New York.
	With solar activity ramping up and an El Niño underway, Lean and Rind suggest that temperatures could rise over the coming years, followed by a slight plateau coinciding with the next solar minimum.  Their paper, based on a statistical analysis of past temperature trends, predicts rising temperatures until 2030, including scenarios for any unpredictable occurrences of El Niño and volcanic eruptions.  A 2008 paper in Nature that investigated ocean currents and sea surface temperatures in the North Atlantic came to the opposite conclusion, suggesting a pause in warming over the coming decade.
	Jeff Knight, a climate modeler at the Met Office Hadley Centre in Exeter, UK, last year led an analysis of temperature trends from the year 2000 and found that current global climate models are able to reproduce such short-term events without a hitch.  He says that the models produced an extended period of relatively flat temperatures in one out of every eight decades — although none of them produced a flat trend beyond 15 years.
	"Too much focus on decadal trends is not healthy," he says, suggesting that the climate models can simulate these events and do not necessarily need to be able to simulate any particular decade.
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