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Quick Facts

Atmospheric Carbon
In the 1990s, greenhouse gases in the atmosphere grew at an average rate of 3.2 billion tons per year because
emission sources more than offset carbon sinks (Houghton 2003):

Burning fossil fuels........cccocoveiiiiniiiiiniiiiieee, + 6.3 billion tons per year
Land use conversion..........ccecevuecieenienieinenieinenieeeesieeeeenes + 2.2 billion tons per year
Ocean uptake.......ooveciiiiiiiiiniiiiiiiieccceeeeces — 2.4 billion tons per year
Other carbon sinks (forests, rangelands, croplands, etc.).......... — 2.9 billion tons per year

Atmospheric carbon dioxide concentration is now higher than at any time in the past 10 million years (Ken-

nedy and Hanson 2006).

Temperature
Eleven of the last 12 years rank among the 12 warmest years since 1850 (IPCC 2007a).

Over the next hundred years, the average temperature in the United States is expected to rise by 4 to
9 °F (Field and others 2007).

Precipitation
Annual mean precipitation is projected to decrease in the Southwest but increase over the rest of North

America (Christensen and others 2007; Field and others 2007; IPCC 2007a).

'The fraction of annual precipitation falling as rain (rather than snow) increased at 74 percent of the weather
stations in the western mountains of the United States from 1949 to 2004 (Field and others 2006).

Warming in western mountains is projected to decrease snowpacks, cause more winter flooding, and reduce
summer streamflows (Field and others 2007).

Snow and ice will melt earlier, resulting in drier summer conditions, particularly in the arid West (IPCC

2007b).

Disturbances

Many ecosystems are likely to be threatened in this century by an unprecedented combination of climate
change, associated disturbances (e.g., flooding, drought, wildfire, insects), and other global change drivers (e.g.,
land use change, pollution, over-exploitation of resources) (IPCC 2007b).
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Major disturbances such as floods and droughts are likely to increase in number and intensity (IPCC 2007b).

'The ecological impacts of wildfires as well as forest pests and diseases are expected to rise, with extended periods

of high fire risk and large increases in area burned (IPCC 2007b).

Projected increases in area burned annually in the United States range from 4 to 31 percent (Bachelet and oth-

ers 2003).

Selected Ecological and Other Impacts
Plant and animal communities will tend to migrate northward and upslope (IPCC 2007a).

Typical spring events, such as the leafing out of trees and the migration and nesting of birds, will come earlier in

the year (IPCC 2007b).

About 20 to 30 percent of the plant and animal species assessed are likely to be at increased risk of extinction if

increases in global average temperatures exceed 2.7 to 4.5 °F (IPCC 2007b).

Rising levels of atmospheric carbon dioxide could help the spread of invasive weeds such as Canada thistle, yel-

low starthistle, leafy spurge, spotted knapweed, field bindweed, and perennial sowthistle (Ziska 2003).

If warming continues as anticipated in the arid West (Ryan and others 2007):

* Higher temperatures and decreased soil moisture will likely reduce the stability of surface soil, leading to in-
creased erosion.

* Increases in high-intensity storms will likely increase water erosion in uplands.

* Increases in windspeed and gustiness will likely increase wind erosion, dust emission, and transport of nutri-
ent-rich dust to downwind ecosystems, causing more rapid spring melt and shorter availability of snowmelt for
human use.

Projected changes in temperature and precipitation will likely (Ryan and others 2007):
* lower forest productivity in Alaska, the Southwest, the Interior West, and eastern parts of the Southeast; and
* increase forest productivity in the Lake States, the Northeast, and western parts of the Southeast.

Projected increases in hurricanes and ice storms will likely lower forest productivity in the Southeast and North-
east, exacerbating or offsetting changes caused by temperature and precipitation (Ryan and others 2007).

Without snowmaking, the ski season in the Sierra Nevada will likely shorten by 3 to 6 weeks by the 2050s and
by 7 to 15 weeks by the 2080s (Field and others 2007).

By the 2050s, there will likely be no reliable snowmobile season in most of the East (Field and others 2007).

Carbon Sequestration
From 1990 to 2004, forest growth in the United States sequestered about 627 million metric tons of atmospher-
ic carbon dioxide on average each year, oftsetting about 10 percent of the carbon dioxide emitted by Americans

burning fossil fuels (EPA 2006).
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If current trends continue, then net carbon uptake by terrestrial ecosystems worldwide is likely to peak before
midcentury and then weaken or reverse, amplifying climate change (IPCC 2007a).

Biofuels

Forests in the contiguous United States could produce up to 368 million tons of biomass for conversion to
energy, enough to meet about 9 percent of current national demand for transportation fuels (Perlack and others

2005).
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