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A giant sequoia is surrounded by smaller trees at the Trail of 100 Giants in Sequoia National 
Forest. Scientists say the average tree in forests will be younger and smaller if mortality rates
continue to rise. 
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As old-growth trees die at faster rate, scientists 
blame climate change 
By Tom Knudson  
tknudson@sacbee.com  
Published: Friday, Jan. 23, 2009 | Page 1A  

Tree mortality rates have doubled in old-growth forests across the Sierra Nevada and western United 
States because of rising temperatures associated with climate change, a new study has found. 

The study, published today in the journal Science, suggests that if the trend continues, the region's 
majestic conifer forests may become younger, smaller and less healthy – making them vulnerable to 
massive die-offs. 

"Everywhere we looked, we saw mortality rates increasing," said Nathan Stephenson, co-leader of the 
study and a research ecologist with the U.S. Geological Survey in Three Rivers near Sequoia and 
Kings Canyon National Parks. "That to me is a red flag that says there is potentially something pretty 
big going on."  

While the actual increase may not appear large – annual mortality rates have risen from less than 1 
percent to between 1 percent and 2 percent across the region over a quarter century – it is 
nonetheless significant, Stephenson said. 

"You can imagine if (mortality rates) doubled in the human population," he said. "We'd sure take notice 
and go, 'Oh, my gosh. What's happening that's causing twice as many people to die every year?" 

The study, which builds upon previous research, was based on data gathered from 76 research plots 
across the western United States and southern British Columbia over the past half century. In 
California, most of those plots were in the southern Sierra, with a handful in Yosemite National Park 
and near Lassen Volcanic National Park. 

"It's almost like giving the forest a physical," Stephenson said. "We return to individual plots and go up 
to trees and effectively ask: 'Are you alive or dead? And if you're dead, what killed you?' " 

Stephenson and 10 other scientists who worked on the study found that mortality rates have increased 
across the map – from damp coastal forests in the Pacific Northwest to windswept high-elevation 
stands in the Rockies. 

"What's eerie is it's happening in the major kinds of trees – it's Douglas firs, hemlocks, pines," 
Stephenson said. "And it's happening in trees of all sizes, at every elevation." 

Trees die of multiple causes, of course. But researchers found that common suspects – such as insect 
infestations and overcrowding caused by fire suppression – could not explain the widespread, 
sustained increase in mortality. 

But climate change could, in part because Western forests thrive in cold-adapted landscapes where 
even small changes in temperature can translate into big differences on the ground. 

-- pressto 
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"Average temperature in the West rose by more than one degree over the last few decades," said Phil 
van Mantgem, a U.S. Geological Survey scientist and co-leader of the study, in a news release. "While 
this may not sound like much, it has been enough to reduce winter snowpack, cause earlier snowmelt 
and lengthen the summer drought." 

The findings jibe with those of many Sierra residents who say they are seeing more trees die these 
days, although not in dramatic numbers. 

"Sometimes the slowness fools you," said Jan van Wagtendonk, a retired fire scientist who has 
watched ponderosa pines slowly fade from the foothills west of Yosemite. 

"It doesn't seem to be very different this year than it was last year," van Wagtendonk said. "But if you 
look at this year vs. 30 years ago, then the change is dramatic." 

As they examined their data, the scientists found that past droughts – often implicated in tree deaths – 
didn't fully explain the mortality increase. But today's droughts – seasoned by temperatures warming 
through climate change – may be contributing. 

"It puts increased evaporative demand on the plants," Stephenson said. "If you're walking through the 
desert with a bottle of water and (the temperature) goes up 10 degrees, you're more likely to run out of 
water because you're sweating faster. The same thing happens with plants." 

As an example, he pointed to stands of hardy pinyon pine in the American Southwest that have 
survived previous dry spells but now are dying across vast areas. 

Rising temperatures don't just sap moisture from trees, the scientists found. They also give insects a 
chance to wreak havoc. In British Columbia, for example, bark beetles once held in check by winter 
cold snaps have devastated a swath of forest one-third the size of California. 

Similar die-offs are occurring across the northern Rockies, the researchers reported. 

"In any of these cases, there are other (factors) going on," Stephenson said. "But driving them is a 
climatic change." 

Overall, scientists found that 1 percent to 2 percent of the trees in old-growth stands die each year, 
depending on the location – and that the death rate had doubled over the past 17 to 29 years. 

Such stands are natural resource treasure troves. Not only are they home to many rare species, from 
salamanders to spotted owls, they soak up and store water – and heat-trapping carbon dioxide – and 
provide recreational solace and inspiration to millions. 

All that may be in danger. 

"If a doubling of background mortality rates persists for a couple hundred years, the average age of a 
tree in the forest would be about cut in half," Stephenson said. 

"Consequently the average tree would be smaller. … Even if it just stopped at a doubling, that would 
pretty drastically change the forest." 

The study also found that trees were dying faster than they were being replaced – another 
discouraging trend. 

"I view this as a canary in the coal mine for potentially larger changes in the future," Stephenson said. 
"It could be an indication that the forests are stressed and, if warming continues, they might get pushed 
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over a tipping point and suddenly you lose vast swaths of forest to die-off."  

Call The Bee's Tom Knudson, (530) 582-5336. 
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bobaran wrote on 01/23/2009 09:10:22 AM:  

Tom Knudson is an excellent reporter (2 Pulitzers). I presume he did his 
homework. Unfortunately what’s missing in this article is how rigorous the 
study was. The researcher claims they analyzed other potential causes of the 
die off, but I wonder. Here are some other explanations. If these were not 
considered, then the study is meaningless. Trees don’t live forever. By 
choice, they studied old growth. Could natural mortality be involved? Natural 
fires (now suppressed) can reduce pathogens. Was this considered? We’re in 
an ongoing drought. Droughts occur with or without ambient temperature 
change. My one criticism of Tom’s comments: Younger, smaller trees are not 
“less healthy”. They are nearly always more healthy for a multitude of 
reasons. Lastly, the researcher should not equate tree mortality with human 
mortality. That’s not science. Neither is the canary reference. That’s PR. GW 
cannot explain all ills. Doing so is not science either, its politics. 
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RODBO wrote on 01/23/2009 08:06:39 AM:  

Most of nature's organisms adapt to climate change (and change of any kind) 
- only man resists it. 
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airfoilmod wrote on 01/23/2009 07:36:24 AM:  

Trees need Sun, nutrients, and WATER. Water comes from RAIN, something 
that's been hard to come by in the last three years. Water vapor, a 
GREENHOUSE GAS is doing WHAT? The "SCIENCE" here is non-existent. 
Warm temps. on the order discussed relative to Climate change are NOT 
killing trees. BS and mpore BS. The rhetoric of the "scientist" is transparent, 
someones's got an agenda here. 
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EWM wrote on 01/23/2009 06:58:51 AM:  

http://people-press.org/report/485/economy-top-policy-priority 
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piph25_42 wrote on 01/23/2009 06:55:30 AM:  

It is amazing to me how when I try to talk about energy issues like this (as 
apposed to a cultural hot-button issue like say abortion or gay marriage) in 
the real world, nobody seems to want to talk about or know much about it, but 
when I log onto these stories on Sacbee the comment section is filled all out 
of proportion with usernames that seem to want to talk about nothing else 
than the science of climate change in great technical detail-- and despite the 
global consensus on the issue, the apologist views of the extraction industries 
prevail in overwhelming numbers... It brings to mind something our first 
President George Washington warned us about, "When one side only of a 
story is heard and often repeated, the human mind becomes impressed with it 
insensibly." 
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machkarl wrote on 01/23/2009 06:53:05 AM:  
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This is a bunch of drivel. Scientiests need to look at tree ring data going back 
manay centuries and they will n otice patterns of slow growth and fast growth. 
They will notice things about the mini ige age between 1330 and 1500 that 
will change their "learned" opinions. ..... PS The good news is there has been 
no global warming for the past 15 year, that all occured between 1975 and 
1995, since then we have actually seen temperatures start to drop again. 
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piph25_42 wrote on 01/23/2009 06:37:22 AM:  

How hard is it for you flat earthers to understand that science marches on 
with updated understandings of these phenomena and that "Global Warming" 
is an outmoded phrase by about 20 years? The proper phrase to describe the 
effects of our actions is more like "catastrophic global climate change", or 
"pronounced and accelerated extreme global climate patterns" as our climate 
veers more out of control as a consequence of man's never-ending spewing 
of waste into the atmosphere. I'm waiting for "one" of you to compare this to 
how smoking is being demonized for causing lung cancer... It's amazing to 
me the extremes that the extraction industry will go to lie to and mislead 
people to avoid having a little foresight and simply investing in an updated 
paradigm based on science. 
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cyeager wrote on 01/23/2009 05:26:30 AM:  

Longer summers Beetles thrive. Freezing cold winters will kill them off. Trees 
will thrive again. The best question is: Is the Earth pre Holocene period or 
post. Good Science prevails with a simple answer. Post Holocene period. 
Thus we are in for some cold..... So lets push Global Warming and freeze... 
sat data starts in 1980.... So in reality science is still acquiring data to 
analyze. Fact - 2008 had more sea ice than 2007. Wintertime Antarctic sea 
ice is increasing at a small rate and with substantial natural year-to-year 
variability in the time series. So don't be fooled. CO2 is not the enemy.... 
Plants thrive on it. We may soon wish for the Ocean CO2 release...But it will 
remain frozen. Pick your poison Warm and productive or cold and 
inhabitable..... But not at the expense of a Nation. 
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pressto wrote on 01/23/2009 04:52:26 AM:  
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