Why Alaska's Boreal Forests Are Becoming More Flammable
July 28, 2013 - A 2,000-square-kilometer zone in the Yukon Flats of interior Alaska – one of the most flammable high-latitude regions of the world – has seen a dramatic increase in both the frequency and severity of fires in recent decades, according to research funded by the National Science Foundation (NSF).  Wildfire activity in this area is higher than at any other time in the past 10,000 years, the researchers report.
The research, funded by NSF’s Division of Polar Programs, adds to the evidence that relatively frequent and powerful fires are converting the conifer-rich boreal forests of Alaska into deciduous woodlands.
Whether the shift to deciduous forests – which traditionally have been thought to be more fire-resistant – will overcome the fire-inducing effects of a warming climate remains to be seen.  “The evolution of climate is a complicated response to many interacting processes,” noted William Wiseman, Arctic Natural Sciences program director.  “This study develops a theory, using historical data, concerning how boreal forests respond to climate-induced changes in fire regime, through a negative feedback process that stabilizes the regional system.  Although it presents initial evidence that the present day boreal forests are responding to fire in a related fashion, only time will tell whether this is indeed true.”  A paper describing the study appears in the Proceedings of the National Academy of Sciences.
“We reconstructed the fire history by picking charcoal fragments out of sediments preserved over thousands of years,” said University of Illinois doctoral student Ryan Kelly, who led the study with Illinois plant biology professor Feng Sheng Hu.  “And from what we can tell, the fire frequency at present is higher than it has been at any time in the past 10,000 years.”
The researchers looked at the charcoal and pollen content of mud collected from the bottoms of 14 deep lakes in the Yukon Flats.  “We chose this area because today it is one of the most flammable boreal eco-regions of North America,” Hu said.  “So we are focusing in a specific area that is highly flammable, and we are focusing on periods of climate fluctuation during the Holocene.  We’re trying to figure out what happened in the past, to help us to project what may happen in the future.”  The Holocene epoch began about 11,700 years ago and continues to the present.
The team paid close attention to a particularly warm period in the Holocene.  This period, called the Medieval Climate Anomaly (MCA), occurred roughly 1,000 to 500 years ago.  Global temperatures and tree species in the Yukon Flats were similar during the MCA to conditions today.  “This period probably wasn’t really as warm as today, definitely not as warm as it’s bound to get in the future, but may be the most similar to today,” Kelly said.  “There was lots of burning, almost as much as today, and the fires were particularly severe.”
The researchers found that the composition of tree species in the Yukon Flats gradually shifted during the MCA – from forests dominated by coniferous trees to woodlands populated by the relatively fire-resistant deciduous trees.
“The same kind of change in tree species is occurring today,” said Kelly.  Much of his study area has burned in the last decade, with young deciduous trees now growing where black spruce once stood.
Current wildfire activity in the study area, however, has already surpassed the limit seen during the MCA, Kelly said.  The average fire frequency in this region during the last 3,000 years was 9 or 10 fire events per 1,000 years.  But in the last 50 years, the number of wildfire events has doubled, to almost 20 per 1,000 years, he said.  “That’s like a fire every 50 years, whereas in the past it was closer to a fire every 100 years,” Kelly said.
The findings are notable because boreal forest covers more than 10% of the earth’s land surface, and contains a vast amount of carbon, primarily in the soil, Kelly said.  “There is more carbon in the boreal forests than in the atmosphere,” he said.  “And one of the main ways that the carbon that’s accumulated over thousands of years gets out of the soil is through burning.  The release of this carbon from fires adds to the greenhouse gases in the atmosphere, potentially leading to additional climate warming, he said.
“The Yukon Flats region appears to be undergoing a transition that is unprecedented in the Holocene epoch,” Hu said.  “And the transition may be indicative of what will happen throughout much of the North American boreal forests in the decades to come.”
“Ryan’s study area is already covered by deciduous forest because so much spruce has burned recently–it’s already different than the vast majority of boreal forests,” Hu said.  “The climate today appears to be warmer than in the past 10,000 years in that region, and we know that the climate is continuing to warm up.”
As warming continues, Hu said, it’s plausible that even deciduous forests will become highly flammable.  “If it’s dry, it will burn.”
The research team also included scientists from the University of Idaho, the University of Minnesota, and the University of Washington.
www.stonehearthnewsletters.com/why-the-boreal-forests-in-alaska-are-becoming-more-flammable/environmental-health-forests/#sthash.2tbCE2a2.dpuf

Alaska's Boreal Forests Burning More with Climate Change
by Bettina Boxall
July 22, 2013 - The largest U.S. wildfires in the last decade of record-breaking blazes have been in the wilds of Alaska, where fires have blackened more than a half-million acres at a time.
A new study predicts more of the same for North America’s boreal forests, the Far North belt of spruce and fir trees that extends from interior Alaska across Canada.  A warming climate could promote so much wildfire in the boreal zone that the forests may convert to deciduous woodlands of aspen and birch, researchers said.
“In the last few decades we have seen this extreme combination of high severity and high frequency” wildfire in the study area of interior Alaska’s Yukon Flats, said University of Illinois plant biology Prof. Feng Sheng Hu.  Hu and the co-authors of a paper published Monday in the Proceedings of the National Academy of Sciences used charcoal records, developed from sediment corings from 14 Yukon Flats lakes, to reconstruct a fire history of the area.  They found that fire severity increased during a warm, dry period known as the Medieval Climate Anomaly, which lasted for several hundred years until the onset of the Little Ice Age in the 1500s.
An examination of pollen records in the lake corings also showed that during that warm period, black spruce abundance fell, while aspens became more common.  Researchers said the same plant succession is evident in Alaska today, as aspen sprouts in recently burned areas.  
The spread of less flammable deciduous trees, plus the cooler, wetter conditions of the Little Ice Age, put a halt to the medieval rise in wildfire.  Conifers, the ecosystem’s late-succession trees, once again became dominant.
But it may be so warm in the future that deciduous forests also regularly burn, Hu said, perpetuating a post-fire ecosystem of aspen and birch across the boreal belt.   “The magnitude of warming that we’re going to see … by the end of the century is just going to be so different from anything we have seen for the last 10,000 years at least,” he said.  
Accelerated wildfire could also unlock vast amounts of forest carbon, contributing to greenhouse gases.  “The more important implication there is [that] you’re probably going to release a substantial fraction of the carbon that has been stored in the soil,” Hu said.
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