What is the critical uncertainty in
predicting long-term climate effects

from short-lived pollutants?
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Three plausible but very different emissions trends used
in three different climate models to project levels of black
carbon particles (soot).
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How will short-lived pollutants affect
the climate in the future?

Temperature ——

hanges in human emissions of

short-lived gases and particles may
significantly influence climate in the
twenty-first century.

The climate impacts of projected changes in human emissions
of short-lived gases and particles are potentially substantial
when compared with projected increases in long-lived
greenhouse gases. The projected changes in short-lived gases
and particles affect the climate globally, even though they are
concentrated near their sources.

What are long-lived gases and
short-lived gases and particles, and
why do they matter to climate?

* By 2050, two of the three climate models used to project
long-term climate effects found that changes in short-lived
pollutant concentrations will contribute 20 percent of the
predicted globally averaged warming.
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Long-lived gases, such as carbon dioxide, methane, and

nitrous oxide, typically stay in the atmosphere for decades to
centuries, absorb energy, and warm our climate. Because of
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* By 2100, changes in the levels of short-lived gases and —
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is a short-lived gas that warms the surface climate and is also
a major air pollutant. Short-lived particles, which are also
pollutants, can either warm or cool, as they can either absorb
or reflect sunlight. Sulfate particles, the greatest source of
which is coal- and oil-fired power plants, reflect more sunlight Made?

significant increases in surface
* Regional pollution control strategies could also benefit

How Are Climate PI"Oj ections future climate. Reducing black carbon (soot) emissions temperature and reduced
in the domestic energy/power sector in Asia appears to rainfall over the Summertjme

offer the greatest potential for substantial, simultaneous . .
improvements in local air quality and global climate. continental United States

Reduction in emissions from ground transportation in throughout the second half of
North America would have similar beneficial impacts. the twenty—ﬁrst C entury

Climate models have improved tremendously during the

past several decades. They have become more capable of
accounting for the impact that short-lived pollutants may y
have on climate change. Climate projections are made s
through the following steps: i

Gases and Average Effect on

Particles Lifetime Climate Step |: Projections of future climate first require Surface Temperature Change —

scenarios of future emissions of long-lived greenhouse
gases and important short-lived gases and particles. A

Carbon Dioxide more than 100 years ‘t scenario is a description of potential future conditions
Methane 10 years 1 produced to inform decision-making that tal‘<es into

account factors that may change such as policy, society,
Nitrous Oxide 120 years 1 technology, and economic development.

Step 2: Computer models of atmospheric transport and

Tropospheric days to weeks t chemistry use the emissions scenarios to determine the
Ozone concentrations of short-lived gases and particles and how
g p

Black Carbon | week 1 they are distributed around the globe.
Organic Carbon | week ‘ Step 3: Comprehensive computer climate models that
Dust days ‘ take into account the atmosphere, land surface, ocean,
Ni | " and sea ice systems use the estimated global distributions 2 1 05 0 05 1 2 3 5

Itrate wee ‘ of both the long-lived gases and short-lived gases and
Sulfate I week ‘ particles to understand past climates and to make Global summer (June through August) surface temperature change

projections of future climates resulting from both natural

) ) in the twenty-first century due to changing emissions of short-lived
Warmin Coolin and human-caused changes affecting the climate.
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gases and particles, in degrees Celsius (°C).




