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Piñon pines in danger, 
Biosphere study shows 
 
Rising temps will hasten tree deaths, collapse of 
ecosystems 
 
by Shaun McKinnon - Apr. 14, 2009 12:00 AM
The Arizona Republic 
 
Piñon pine trees, a foundation of 
ecosystems in the Southwest, will die faster 
and in greater numbers as rising 
temperatures from global warming intensify 
the effects of even short droughts.  
 
Working in the famed Biosphere 2 lab, 
University of Arizona researchers for the 
first time isolated heat as a factor in tree 
deaths. They found that an increase of only 
about 7-degrees Fahrenheit could trigger 
piñon die-offs five times more frequently 
than under existing conditions. Many climate 
studies say temperatures could rise that 
much by the end of the century. 
 
If widespread die-offs occur over and over, 
the forests might never fully recover, 
resulting in the collapse of ecosystems and 
the loss of the benefits they provide to 
humans. A piñon forest can support a 
wildlife community, prevent erosion and 
floods, regulate runoff into rivers and 
absorb carbon dioxide, one of the gases 
blamed for climate change .  
 

"We don't know all the effects of die-offs, 
but we should try to understand it," said 
Henry Adams, a UA ecologist who headed 
the study. "It could happen very suddenly." 

What sets this study apart is the way the 
scientists conducted it. Instead of reviewing 
existing data, the research team observed 
trees in the precisely controlled conditions 
of Biosphere 2, a fully enclosed science 
complex near Tucson. 

The experiment, detailed Monday in the 
online Proceedings of the National Academy 
of Sciences , is the first major work to yield 
results from Biosphere 2 since UA took it 
over in 2007. 

Added to other recent studies, the UA 
findings present a bleak future for pine trees 
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in the arid Southwest if the climate continues 
to grow warmer. A study released in January 
found evidence that trees are already 
succumbing to rising temperatures. 
 
"We don't want to be overly alarmist, but we 
don't want to underplay the results," said 
David Breshears, a UA scientist who worked 
on the study. "This is only one tree species, 
but it's the first we've documented. It could 
be the piñon pine is the canary in the coal 
mine." 
 
Piñons are found in wide areas across the 
Southwest and are considered an indicator 
species, a barometer of an area's health. 
Shorter and bushier than high-country 
ponderosas and better adapted to semiarid 
climates, piñon pines have been closely 
studied over the years, producing a deep 
store of research that helps scientists draw 
comparisons. 
 
The UA piñon study grew out of scientists' 
questions as they looked at differences in 
tree deaths during a drought in the 1950s 
and one that struck much of Arizona and the 
Southwest in 2000.  
 
During the first drought, trees died at lower 
elevations, where conditions were generally 
warmer and drier. During the more recent 
drought, trees began to die at higher 
elevations and scientists theorized that 
warmer temperatures could be to blame. 
 

Biosphere 2, a domed glass-and-steel 
complex built in the late 1980s, offered ideal 
conditions to study just the effects of heat, 
excluding other factors such as unusual 
weather or bark-beetle infestations.

The researchers brought in 20 mature 
piñon pine trees from New Mexico and 
planted them inside one of Biosphere 2's 
miniclimate zones. Half the trees were 
subjected to normal temperatures for a 
piñon forest; the rest grew in an area hotter 
by about 7-degrees Fahrenheit. 

The team then simulated drought, depriving 
of water half the trees in each zone. 

The results were striking: The trees in the 
hotter zone died 28 percent faster than the 
trees in the normal zone. All the trees in the 
hot zone died before the first tree in the 
cooler zone died.

"The results say that if the climate is warmer, 
then it takes a shorter drought to kill the 
trees," Adams said. "And there are many 
more shorter droughts than longer 
droughts in the historical record."

Spread out over a 100-year climate record, 
piñon die-offs would occur five times more 
often, Adams said, a frequency that could 
devastate a forest over time.

The temperature increase used in the study 
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is within a range used by climate scientists 
who have projected steadily hotter 
conditions between now and the end of this 
century as a result of global warming caused 
by man-made greenhouse gases.  
 
Breshears said the researchers purposely 
used a conservative set of variables in the 
study, relying on the past century of weather 
and climate data. Most scientists expect 
conditions to turn hotter and drier in the 
coming years as the climate changes , with 
deeper droughts that occur more often.  
 
The study also excluded the effects of bark 
beetles and other insects, which have killed 
millions of trees in the West since the late 
1990s. 
 
Breshears said many scientists believe 
beetles will pose a greater threat in a warmer 
climate, piling on to the effects of heat and 
drought. 
 
"Warmer temps on top of drought could 
portend a lot of changes in vegetation," 
Breshears said. "This study highlights the 
interaction among all these factors. It's not 
just the warming or drought but the 
combination. It looks like it can have a 
double whammy." 
 
Reach the reporter at shaun.
mckinnon@arizonarepublic.com and read 
his blog at waterblogged .azcentral.com 
 


