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Focus | CLIMATE

EARTH’S FUTURE:
A WORLD OF EXTREMES?
Extreme weather events, as scientists long expected,
appear to be increasing in response to climate change.

WHY IT MATTERS

tists at the National Center for Atmospheric Research in Boulder, Colo., found that
computer models of climate that most accurately capture humidity levels also project global temperature rise on the higher
end of the scale.
“We asked a fairly naïve question: Which
models reproduce relative humidity better
than the others?” said John Fasullo, a project scientist at NCAR and a co-author of
the study. “We didn’t expect the accurate
models to all fall on one side of the range.”
Taken together, computer models, given
a range of possible greenhouse gas emissions from civilization in the decades
ahead, tend to project a three- to eight-degree rise in average global temperature by
the end 21st century.
Climate scientists around the world,
amounting to a strong consensus, say
greenhouse gas emissions, mainly carbon
dioxide, are driving global temperatures
higher.

GLOBAL SURFACE TEMPERATURE
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One way scientists express the temperature of the earth is the temperature anomaly from
the 20th Century average. This is how much hotter or colder each year is than the
100-year average. This includes both the land and water temperature, in degrees Celsius:
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The tornado outbreaks in 2011
included six category 5 funnels,
part of a large series of
tornados in April and May that
included 325 deaths during
April 2528 and 158 deaths in
the Joplin, Missouri.
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The temperature in Santa Ana has been
consistently warmer in January during
the past 50 years than it was in the
early part of the 20th Century.
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Heat waves, heavy rains, melting ice, retreating glaciers: Extreme events appear
to be on the rise across the planet, and climate scientists say it’s no coincidence.
For years, computermodel projections have
suggested that the frequency of some extreme weather events would increase as
global warming continues
to perturb the climate sysPAT
tem.
BRENNAN
And while most scienREGISTER
tists still say no individual
WRITER
event can be linked directly
to climate change – despite all the buzz
about Superstorm Sandy – more now say
statistical evidence is mounting that the
Earth’s climate is tipping toward the extremes.
A new NASA-sponsored study adds fuel
to the fire. Using satellite measurements to
mark changes in tropical humidity, scien-

But the models that do a good job with check long-term projections in the next clihumidity project temperatures on “the up- mate assessment by the Intergovernmenper half of that side: six to eight degrees,” tal Panel on Climate Change, due for reFasullo said. “Humidity is what drives vari- lease in late 2013.
But while their results are a big step forations in clouds, and those are what drive
ward, they aren’t likely to eliminate the
global temperatures.”
Scientists must do more work, he said, to wide range of possible future temperatures
learn whether all models that capture hu- seen in climate models, said Michael Prathmidity levels also produce high temper- er, an author of a chapter of the coming report and a climate modeling
ature projections – or if that
specialist at UC Irvine.
just happened to occur in
“It’s a great scientific rethe models they studied.
sult,” he said. “I don’t think
“It’s going to be some
Recent dramatic
it solves the uncertainty
time till we know exactly
weather events have
problem by itself.”
what to make of it,” Fasullo
kept climate change
That would require a betsaid. “What we haven’t proter understanding of the
ven is whether any climate
in the spotlight. Exphysical basis for the modmodel that does well with
treme weather
els’ output, he said.
relative humidity has to
events, some expectStill, Prather says at least
have high climate sensitivied to increase as the
some
extreme weather
ty.”
Earth’s climate
events appear to be showIf the connection holds,
warms, would have a
ing a statistical increase
however, it suggests the
huge impact on how
over decades – although
world could well be in for
and where people live.
making such a call becomes
even more roller-coaster
more difficult with exweather.
tremely rare events, such
“All the environmental
changes that go along with temperature – as a 100-year storm.
“My belief is, we are seeing a statistical
humidity available for storms, sea-level
rise, Arctic ice melt – all the things that fol- shift in extreme events, and they are haplow temperature pretty well, they also pening now,” he said. “That doesn’t allow
would be on the high side of current esti- you to blame greenhouse-gas warming for
a single event.”
mates,” he said.
The findings by Fasullo and co-author
Kevin Trenberth could be used to help
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The days exceeding 100 degrees are projected to grow, according to a U.S. government report, depending on the emission levels of heat-trapping gases. Here are the low- and high-emission scenarios for 2080-2099:
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