Global Warming Is Killing Forests in Western US, British Columbia
April 5, 2009 - Forests in the Pacific Northwest are dying twice as fast as they were 17 years ago, and scientists blame warming temperatures for the trend, according to a new study.  The study, to be released Friday in the journal Science, is the first large-scale analysis of environmental changes as contributing factors in the mortality of coniferous forests.
	The data for this research was gathered by generations of scientists over a 50-year period at multiple sites in Oregon, Washington, California, Arizona, Colorado, New Mexico and southwestern British Columbia.  76 forest plots, all more than 200 years old, were monitored by scientists doing some of the most rudimentary research -- counting trees.
	"It's not a happy story, but, an important one," said Phillip van Mantgem, a research ecologist with the U.S. Geological Survey and the lead author of the study.  "These are beautiful places.  They do change and respond to their environment, sometimes quickly."  "If in your hometown where you live, the death rates of your friends and neighbors doubled and there are no compensating birth rates, wouldn't you want to figure out what's going on?" said Nathan Stephenson, research ecologist with the U.S. Geological Survey and one of the authors of the report.
	The study primarily focused on three types of coniferous trees: pines, firs and hemlocks.  Older-growth forests -- some up to 500 years old -- have trees of all ages, and researchers found that mortality rates have increased for all age groups.  Since mortality rates went up across the board, scientists ruled out a number of other possible causes, including ozone-related air pollution, long-term effects of fire suppression and normal forest dynamics.
	In the end, California had the highest tree death rate.  Of the three types of coniferous trees studied, pines were found to be dying at the fastest rate.  Ultimately, higher tree mortality may lead to significant shifts in forest structure and function, the report states.
	"Much of the world's population in North America, Europe, most of China and large portions of Russia live near temperate forests, so what happens in these forests has global importance," said Jerry Franklin, a professor of forest resources at the University of Washington whose work was instrumental in maintaining the research plots.  "My guess is that forest loss has the potential to greatly exceed forest establishment," he added.
	The new findings concern scientists who see the study as further confirmation of the harmful effects of climate change on ecosystems.  According to the Intergovernmental Panel on Climate Change, a scientific intergovernmental body, concentrations of carbon dioxide in the atmosphere are now at their highest levels for at least 650,000 years.  Scientists on the panel say the increase began with the birth of the Industrial Revolution 250 years ago.
	The new research also suggests that as trees die, they actually emit more carbon than they absorb.  Trees are key players in regulating climate because they convert carbon dioxide, which they store in their trunks and roots, to oxygen.  Changes in climatic conditions or various diseases can cause the gradual dying of plant shoots.  "The concern here is that these might be early warning signs of dieback," said Stephenson.
	Some scientists say that tree species unable to tolerate warmer conditions might just re-establish themselves in cooler areas.  Given the speed at which warming appears to be occurring, it's not clear whether tree species will be able to migrate fast enough to survive, said van Mantgem of the U.S. Geological Survey.
	"Warmer temperatures cause earlier summer droughts, less snow pack, and cause ideal breeding grounds for invasive species and pathogens," he added.  "One hypothesis is that warmer climates can make it easier for invasive species to reproduce and grow in these temperate forests.  If the trees are already under a lot of environmental stress, they are more prone to serious insect attack," he said.
	Scientists say forests in the Western U.S. have been increasingly damaged in recent years by invasive insect species such as the bark beetle -- a sign that rising temperatures are having an adverse effect.  Bark beetles are known to attack trees already weakened by other environmental factors.
	"Many of these beetles can only survive in cold temperatures, and it's getting warmer," said Tim Barnett, a research marine physicist at Scripps Institution of Oceanography at the University of California, San Diego.  Barnett authored a research paper linking drought conditions in the American West to increased human activity.  "It is perfectly reasonable to assume that this problem is going to get worse, not better," he said.
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Climate Change Doubled Death of US Old Growth Tree Over Past 30 Years
	January 22, 2009 - The death rates of trees in western U.S. forests have doubled over the past two to three decades, driven in large part by warmer temperatures and water scarcity linked to climate change, a new study spearheaded by the U.S. Geological Survey has found.
	The findings, published today in the online journal Science Express, examined changes in 76 long-term forest plots in three broad regions across the West, and found similar shifts regardless of the areas' elevation, fire history, dominant species and tree sizes.  It is the largest research project based on old-growth forests in North America.
	Nathan L.  Stephenson, one of the lead authors, said summers are getting longer and hotter in the West, subjecting trees to greater stress from droughts and attacks by insect infestations, all factors that contribute to greater tree die-offs.
	"It's very likely that mortality rates will continue to rise," said Stephenson, a scientist at the Geological Survey's Western Ecological Research Center, adding that the death of older trees is rapidly exceeding the growth of new ones, akin to a town where deaths of old people are outpacing the number of babies being born.
	"If you saw that going on in your home town, you'd be concerned."
	The study was conducted by a team of 11 researchers from institutions including the USGS and the Forest Service; the University of British Columbia in Vancouver; the University of Washington at Seattle; Northern Arizona University; Oregon State University; the University of Colorado at Boulder; and Pennsylvania State University.
	They examined a variety of tree types including pine, fir and hemlock, documenting major die-offs in Northern California, Oregon, Washington and southern British Columbia along with such interior Western states as Colorado and Arizona.  In the Pacific Northwest the researchers found that tree death rates had doubled in just 17 years, compared with 29 years for interior Western forests, but the researchers cautioned against making too much of these differences.
The recent warming in the West "has contributed to widespread hydrologic changes, such as a declining fraction of precipitation falling as snow, declining water snow pack content, earlier spring snowmelt and runoff, and a consequent lengthening of the summer drought," they wrote.
	The scientists said it was hard to predict how the changes would transform the region's landscape, although they anticipated that in the future the West will boast sparser forests that cannot store as much carbon as they do now, which could contribute to even more warming in the future.
	"In the end, the forest will tend to equilibrate at a lower level of stored carbon," said Jerry F.  Franklin, at UW-Seattle's College of Forest Resources, noting this will occur "over a very long time period."  Franklin added that some of the West's most imperiled animal species, such as marbled murrelets and the northern spotted owl, depend on old growth trees for critical habitat.  "There's a large array of organisms that depend on large trees," he said.
	Thomas T.  Veblen, a geography professor at the University of Colorado at Boulder, said the combination of increased wildfires, drought and bark beetles has devastated some of his state's forests.  Temperatures in Colorado's subalpine forests, which are between 8,500 and 10,000 feet in altitude, have risen markedly over the past 50 years during all seasons, he said.
	Mountain pine bark beetles have killed roughly 3.5 million acres of lodgepole pine forests in northwestern Colorado over the past decade, wiping out 90 percent of pine forests in that area, Veblen said.  During the same time period, spruce bark beetles also killed large areas of spruce forest in northern and southwestern Colorado.
	"Our society needs to devise policies that will help us to adapt to the changes that are underway," Veblen said.  "This is further evidence that we're seeing continued effects of the warming in increased fire risk."
	If current tree mortality rates continue and even accelerate, the paper's authors warned, there is a chance that U.S. forests could shift from being a carbon sink that takes greenhouse gases out of the atmosphere to becoming a net emitter of carbon dioxide.  Franklin said policymakers should keep that in mind when negotiating a new international climate pact.
	"One of the things that should absolutely be on the table in terms of any global agreement is the notion of avoided carbon releases," he said, adding that when you lose older trees in a forest, "there's no way you can make up for that."
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