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Certainty vs. Uncertainty

Understanding Scientific Terms About Climate Change

Uncertainty is ubiquitous in our daily lives. Weeamcertain about
where to go to college, when and if to get marneldo will play in
the World Series, and so on.

To most of us, uncertainty means not knowing. Tierdists,
however, uncertainty is how well something is knovnd, therein
lies an important difference, especially when tgyia understand
what is known about climate change.

In science, there's often not absolute certainty, Bsearch reduces
uncertainty. In many cases, theories have beesdt@std analyzed
and examined so thoroughly that their chance afgoeirong is
infinitesimal. Other times, uncertainties lingesdiee lengthy
research. In those cases, scientists make itjgteto explain how
well something is known. When gaps in knowledgetesicientists
gualify the evidence to ensure others don't formctiesions that go
beyond what is known.

Even though it may seem counterintuitive, sciesfig&e to point out
the level of uncertainty. Why? Because they wallig@s transparent
as possible and it shows how well certain phenonaeaainderstood.

Decision makers in our society use scientific ingluthe time. But
they could make a critically wrong choice if theknowns aren't
taken into account. For instance, city plannerdctbuild a levee too
low or not evacuate enough coastal communitiesgadonexpected
landfall zone of a hurricane if uncertainty is urgdated. For these
reasons, uncertainty plays a key role in infornpaglic policy.

Taking into account the many sources of scientifiderstanding,
climate scientists have sought to provide decisi@akers with carefi
language regarding uncertainty. A "very likely" corne, for
example, is one that has a greater than 90 pecbante of
occurring. Climate data or model projections inethive have "very
high confidence" have at least a 9 out of 10 chafd®ing correct.

However, in this culture of transparency where alienscientists
describe degrees of certainty and confidence iin finelings, climate
change deniers have linked less than completeimgriaith not
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knowing anything. The truth is, scientists know a great @bout
climate change. We have learned, for example thigaburning of
fossil fuels and the clearing of forests releagbaadioxide (CO2)
into the atmosphere. There is no uncertainty athosit We have
learned that carbon dioxide and other greenhousesga the
atmosphere trap heat through the greenhouse efNgain, there isic
uncertainty about this. Earth is warming becaussdigasses are
being released faster than they can be absorbadthyal processes.
It is very likely (greater than 90 percent probiyjlthat human
activities are the main reason for the world's terafure increase in
the past 50 years.

Scientists know with very high confidence, or egegater certainty,
that:

e Human-induced warming influences physical and lgaial
systems throughout the world

Sea levels are rising

Glaciers and permafrost are shrinking

Oceans are becoming more acidic

Ranges of plants and animals are shifting

Scientists are uncertain, however, about how mimbadwarming
will occur in the future (between 2.1 degrees ahdidgrees
Fahrenheit by 2100). They are also uncertain hawm $lbe summer
sea ice habitat where the ringed seal lives walhdpear. Curiously,
much of this uncertainty has to do with—are youly@a—humans.
The choices we make the next decade, or so, to reduce emissio
heat-trapping gasses could prevent catastropmmatsi change.

So, what's the bottom line? Science has learnedh mibigut climate
change. Science tells us what is more or lessylilcebe true. We
know that acting now to deeply reduce heat-trappimgssions will
limit the scope and severity of further impactand éhat is virtually
certain.

Learn more aboutow scientists define certainty and uncertainty

While it is important that scientists continue to evéduand minimizi
uncertainties where possible, uncertainty candlieinated. Learn
more about some of the detailsoimatechange uncertainty that
scientists continue tevaluate
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Thisispart of a series of articles meant to strengthen the
communication of climate science, by scientists, to the American
public. The seriesincludes short articleson scientific

terminology, the impacts of climate change, and new discoveries by
leading researchers. See www.ucsusa.org/evidence for more.
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