Global Temperatures Highest in 4,000 Years
The New York Times
March 8, 2013 - Global temperatures are warmer than at any time in at least 4,000 years, scientists reported, and over the coming decades are likely to surpass levels not seen on the planet since before the last ice age.
Previous research had extended back roughly 1,500 years, and suggested that the rapid temperature spike of the past century, believed to be a consequence of human activity, exceeded any warming episode during those years.  The new work confirms that result, while suggesting the modern warming is unique over a longer period.
Even if the temperature increase from human activity that is projected for later this century comes out on the low end of estimates, scientists said, the planet will be at least as warm as it was during the warmest periods of the modern geological era, known as the Holocene, and probably warmer than that.  That epoch began about 12,000 years ago, after changes in incoming sunshine caused vast ice sheets to melt across the Northern Hemisphere.  Scientists believe the moderate climate of the Holocene set the stage for the rise of human civilization roughly 8,000 years ago and continues to sustain it by, for example, permitting a high level of food production.
In the new research, scheduled for publication on Friday in the journal Science, Shaun Marcott, an earth scientist at Oregon State University, and his colleagues compiled the most meticulous reconstruction yet of global temperatures over the past 11,300 years, virtually the entire Holocene.  They used indicators like the distribution of microscopic, temperature-sensitive ocean creatures to determine past climate.
Like previous such efforts, the method gives only an approximation.  Michael E.  Mann, a researcher at Pennsylvania State University who is an expert in the relevant techniques but was not involved in the new research, said the authors had made conservative data choices in their analysis.  “It’s another important achievement and significant result, as we continue to refine our knowledge and understanding of climate change,” Dr. Mann said.
Though the paper is the most complete reconstruction of global temperature, it is roughly consistent with previous work on a regional scale.  It suggests that changes in the amount and distribution of incoming sunlight, caused by wobbles in the earth’s orbit, contributed to a sharp temperature rise in the early Holocene.
The climate then stabilized at relatively warm temperatures about 10,000 years ago, hitting a plateau that lasted for roughly 5,000 years, the paper shows.  After that, shifts of incoming sunshine prompted a long, slow cooling trend.
The cooling was interrupted, at least in the Northern Hemisphere, by a fairly brief spike during the Middle Ages, known as the Medieval Warm Period.  (It was then that the Vikings settled Greenland, dying out there when the climate cooled again.)
Scientists say that if natural factors were still governing the climate, the Northern Hemisphere would probably be destined to freeze over again in several thousand years.  “We were on this downward slope, presumably going back toward another ice age,” Dr. Marcott said.
Instead, scientists believe the enormous increase in greenhouse gases caused by industrialization will almost certainly prevent that.
During the long climatic plateau of the early Holocene, global temperatures were roughly the same as those of today, at least within the uncertainty of the estimates, the new paper shows.  This is consistent with a large body of past research focused on the Northern Hemisphere, which showed a distribution of ice and vegetation suggestive of a relatively warm climate.
The modern rise that has recreated the temperatures of 5,000 years ago is occurring at an exceedingly rapid clip on a geological time scale, appearing in graphs in the new paper as a sharp vertical spike.  If the rise continues apace, early Holocene temperatures are likely to be surpassed within this century, Dr. Marcott said.
Dr. Mann pointed out that the early Holocene temperature increase was almost certainly slow, giving plants and creatures time to adjust.  But he said the modern spike would probably threaten the survival of many species, in addition to putting severe stresses on human civilization.  “We and other living things can adapt to slower changes,” Dr. Mann said.  “It’s the unprecedented speed with which we’re changing the climate that is so worrisome.”
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Recent Heat Spike Unlike Anything in 11,000 Years
by Seth Borenstein
March 8, 2013: Washington – A new study looking at 11,000 years of climate temperatures shows the world in the middle of a dramatic U-turn, lurching from near-record cooling to a heat spike.
Research released Thursday in the journal Science uses fossils of tiny marine organisms to reconstruct global temperatures back to the end of the last ice age.  It shows how the globe for several thousands of years was cooling, until an unprecedented reversal in the 20th century.
Scientists say it is further evidence that modern-day global warming isn't natural, but the result of rising carbon dioxide (CO2) emissions that have rapidly grown since the Industrial Revolution began roughly 250 years ago.
The decade of 1900 to 1910 was one of the coolest in the past 11,300 years — cooler than 95% of the other years, the marine fossil data suggest.  Yet 100 years later, the decade of 2000 to 2010 was one of the warmest, said study lead author Shaun Marcott of Oregon State University.  Global thermometer records only go back to 1880, and those show the last decade was the hottest for this more recent time period.
"In 100 years, we've gone from the cold end of the spectrum to the warm end of the spectrum," Marcott said.  "We've never seen something this rapid.  Even in the ice age, the global temperature never changed this quickly."  Using fossils from all over the world, Marcott presents the longest continuous record of Earth's average temperature.  One of his co-authors last year used the same method to look even farther back.  This study fills in the crucial post-ice age time during early human civilization.
Marcott's data indicates that it took 4,000 years for the world to warm about 1.25°C from the end of the ice age to about 7,000 years ago.  The same fossil-based data suggest a similar level of warming occurring in just one generation: from the 1920s to the 1940s.  Actual thermometer records don't show the rise from the 1920s to the 1940s was quite that big, and Marcott said for such recent time periods it is better to use actual thermometer readings than his proxies.
Before this study, continuous temperature record reconstruction only went back about 2,000 years.  The temperature trend produces a line shaped like a "hockey stick" with a sudden spike after what had been a fairly steady line.  That data came from tree rings, ice cores and lake sediments.
Marcott wanted to go farther back, to the end of the last ice age in more detail, by using the same marine fossil method his colleague used.  That period also coincides with a "really important time for the history of our planet," said Smithsonian Institution research anthropologist Torben Rick.  That's the time when people started to first domesticate animals and start agriculture, which is connected to the end of the ice age.
Marcott's research finds the climate had been gently warming out of the ice age with a slow cooling that started about 6,000 years ago.
Then the cooling reversed with a vengeance.  The study shows the recent heat spike "has no precedent as far back as we can go with any confidence, 11,000 years arguably," said Pennsylvania State University professor Michael Mann, who wrote the original hockey stick study but wasn't part of this research.  He said scientists may have to go back 125,000 years to find warmer temperatures potentially rivaling today's.
However, another outside scientist, Jeff Severinghaus of the Scripps Institution of Oceanography, thinks temperatures may have changed even more dramatically 12,000 years ago, at least in Greenland, based on research by some of his colleagues.  Several outside scientists praised the methods Marcott used, but said it might be a bit too oriented toward the Northern Hemisphere.
Marcott said the general downward trend of temperatures that reversed 100 years ago seemed to indicate the Earth was heading either toward another ice age or little ice age from about 1550 to 1850.  Or it was continuing to cool naturally until greenhouse gases from the burning of fossil fuels changed everything.
The reason the globe warmed after the ice age. and then started cooling about 6,000 years ago, has to do with the tilt of the Earth and its distance from the sun, said Marcott and Severinghaus.  Distance and angle in the summer matter, because of heat absorption and reflection and ground cover.
"We have, through human emissions of carbon dioxide and other heat-trapping gases, indefinitely delayed the onset of the next ice age, and are now heading into an unknown future where humans control the thermostat of the planet," said Katharine Hayhoe, an atmospheric scientist at Texas Tech University, responding in an email.
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