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Global Warming Temperature Anomalies Jan-Dec 2010

(with respect to a 1971-2000 base period)
National Climatic Data Center/NESDIS/NOAA
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NASA Finds 2011 Ninth-Warmest Year on Record
January 19, 2012

The global average surface temperature in 2011 was the ninth warmest since 1880, according to
NASA scientists. The finding continues a trend in which nine of the 10 warmest years in the modern
meteorological record have occurred since the year 2000.




Current Ice Extent
09/25/2007

Arctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)
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A new NASA study revealed that the oldest and thickest Arctic sea ice is disappearing at a
faster rate than the younger and thinner

The thicker ice, known as multi-year ice, survives through the cyclical summer melt season,
hen young ice that has formed over winter just as quickly melts again. 29 Feb. 2012
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Greenland Glacier Melt
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Antarctica Ice Shelves T Detach and Melt

A total of 44 percent of the Antarctic coastline has ice shelves attached. Their aggregate area i
1,541,700 km2 A new study examining nearly 40 years of satellite imagery has revealed

consistent decreases in ice shelf extenWest Antarcticahrough melt, calving, and complete
disintegration of some shelves.

© NASA/Goddard CGI Lab

This map shows Antarctica's ice shelves on the continent's
western coast thinning, with the red portion indicating ice thicker
than 550 meters, while blue is thinner than 200 meters.



Shifts in Precipitation Patterns

Dry, Warm Spring No Help for Southern Drought Friday , April 27, 2012

[ Abnormally Dry [ Moderate Drought [ Severe Drought BB Extreme Drought [ Exceptional Drought

& NOAA CLIMATE SERVICES 5

Map by Hunter Allen and Richard Rivera, based on data from the
U.S Drought Monitor — on April 24, 2012.



http://droughtmonitor.unl.edu/
http://droughtmonitor.unl.edu/

Increasing Wind Speeds
Earth Now a Windier World

The world is getting breezier, according to a new study, .
which found a slow but steady increase in top wind speeds |
across the oceans over the last 23 years (1985 2008).
Despite large seasonal variations, the mean wind speed over the oceans
hasn t changed much in the | ast two dec:
today in the journal Scrence.

Speeds of the fastest winds, though, have risen by about half a
percent each year, and heights of the biggest waves have risen by
between a quarter and half a percent each year. Those trends have been
strongest in the southern hemisphere.

For example, Off the coast of Southern Australia, the tallest 1
percent of waves have risen from five to six meters (16 to 20 feet). The
most extreme winds are now blowing 10 percent faster than they used to.



http://news.discovery.com/earth/zooms/wind-speed-earth-110324.html

Increasing Wind Speeds

Annual Severe Weather Report Summary
201

[RETURN TO CVERVIEW FAGE]
* Data is preliminary and subject to revision

All Reports Tornadoes | | Large

‘@ PRELIMINARY SEVERE WEATHER Tornado Reports
{ | REPORT DATABASE (ROUGH LOG) March 01, 2012 - March 31, 2012
""----- ” NOALStorm Prediction Center  Morman, Oklahoma Updated: Tuesday Aprl 03, 2012 15:35 CT
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. PRELIMINARY SEVERE WEATHER Wind Reports
{ | REPORT DATABASE (ROUGH LOG) January 01, 2011 - December 27, 2011
S NoAAsStorm Prediction Center  Morman, Oklahoma Updated: Tuesday December 27, 2011 16:35 CT
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Wind Reports January 01, 2011 - December 27, 2011




Disappearance of Montane Glaciers

The South Cascade
Glacier, Washington
in 1928 (top) and

In July 2009 (bottom)

"Fifty years of U.S. Geological
Survey (USGS) research on
glacier change shows recent
dramatic shrinkage of glaciers
in three climatic regions of the
United States. These long
periods of record provide clues
to the climate shifts that may be
driving glacier chea
Geological Survey  July 2009
South Cascade Glacier in
Washington state, the Gulkana
Glacier on the coast of Alaska and
Wolverine Glacier in Alaska's
interior.




Extreme Precipitation Events
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fSurve:F Shows More Americans Believe
Climate Change is Happening

OThe number of Americans who believ
Is on the rise, according to a Brookings Institution Report on the latest
National Survey of American Public Opinion on Climate Chaabnge
Survey conducted i n December, 2011.




December 8 2011|918 AM | By Kimberly Ayers

NOAA Chief Wants Nation “Weather-Ready”
for More Extreme Events

FILED UNDER: The Science, extreme weather, NOAA
m 2 Comments ¥ Tweet 10| U | 180 & Permalink

Fifty-two billion dollars and counting, one thousand deaths — double the yearly average
— from 12 extreme weather events in 2011 alone.

Those grim numbers are part of the reason why
the country's-top weather official is calling for
better and smarter observation tools, new
climate models and a new national
readiness.National Oceanic and Atmospheric
Administration (NOAA) Administrator Jane
Lubchenco shared those stats with scientists
here at the American Geophysicial Union's fall
meeting in San Francisco (#AGU11), many of
whom are giving presentations about how to
better forecast these events and measure
them.”

| think that people have to appreciate how very
bizarre the weather has been this year,”
Lubchenco told us in an interview following her keynote presentation. “And it's pretty clear that for
some of those events like heat waves. droughts, really big intensive rainfall events — those we can
connect the dots to climate change pretty convincingly.”



Addressing Climate Change

Mitigation: focus on reducing emissions of
CO, and other greenhouse gases

VS

Adaptation: identify strategies that help
communities to be more resilient to
the impacts of climate change




Last year's greenhouse gas emissions
topple worst-case scenario November 7, 2011

Global carbon emissions last year exceeded worst-case

scenario predictions from just four years before, according o cocmissions
to the US Department of Energy (DOE). A rise of 6 percent R

(564 million additional tons) over 2009 levels was largely
driven by three nations:

. .

Figure 5. World CO; emissions by sector in 2009 Figure 4. Top 10 emitting countries in 2009
0,
Residential
jou 0 2 ] 6 8
China
United States

India
Russian Federation
Japan

Germany

* Other includes commercial/public services, agriculture/forestry,
fishing, energy industries other than electricity and heat
generation, and other emissions not specified elsewhere.

lamic Republic of Iran

Canada

Korea Top 10 total: 19.0Gt CO,
World total: 29.0Gt CO,

United Kingdom




Wind Tops 10% Share of Electricity
In Five US States April, 2012

A new picture is emerging in the U.S. power sector. In 2007, electricity
peaked, dropping by close to 4 percent annually between 2007 and 2011. Owver the same time
period, nuclear generation fell slightly, while natural gas-fired electricity grew bv some 3 percent
annually and hvdropower bv 7 percent. Meanwhile, wind-generated electricity grew bv a
whopping 36 percent each vear. Multiple factors underlie this nascent shift in U.S. electricitv
production, including the global recession, increasing energv efficiency, and more economicallv
recoverable domestic natural gas. But ultimately it is the increasing attractiveness of wind as an

energv source that will drive it into prominence.

Annual Growth in U_S. Met Electricity Generation by Top
Five Sources, 2007-2011

8.3 Source: EF! from EIA
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Canadian Cement Plant Becomes First to Capture CO2 in Algae

A Canadian company called Pond Biofuels is capturing CO, from a
cementplantinalgae al gae t he company wultimately pl
no secret that the process of manufacturing cement is both energy intensive and dirty.
Global cement production alone emits ~ 5% of greenhouse gas emissions annually, both as
a byproduct of limestone decarbonation (60%) and from the burning of fossil fuels in the
cement kilns (40%). And as the demand for -intensive infrastructure soars in
developing countries like China and India, global emissions from cement plants and other
industrial sources will continue to rise.

But a Canadian company called Pond Biofuels sees some real opportunity in all
those industrial greenhouse gas emissions. At the St. Marys Cement plant in southwestern
Ontario, Pond Biofuels has become the first to successfully use carbon dioxide emitted from
a major industrial source to produce high value biomass from microalgae.

Pond Biofuels is capturing carbon dioxide and other emissions from a cement plant and
using it to create a nutrient-rich algae slime which can be dried and used as a fuel.

The algae will be grown at a facility adjacent to the stacks, harvested, dried using industrial
waste , from the cement plant and then used along with the fossil fuels that are

{ly used in its cement kilns. The company says they hope to demonstrate the

| 2wl i ty of the (April 2010)



http://www.enn.com/pollution/article/41185
http://www.enn.com/pollution/article/41185
http://www.enn.com/pollution/article/41185

What can you do re mitigation?

Get informed.
Move the conversation forward.
Inform your friends.

Be part of the solution.
Be active write your legislators and
Insist that our state and federal
governments make this a higher priority.
Go green I n your dai |l
- reduce electricity usage
- reduce auto emissions
- plant trees
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Equity &
Vulnerability Environmental
Climate Adaptation  Justice Economics
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Figure 1 ClimAID integrating themes and sectors, illustrating
the interwoven fabric of climate change assessment




NY Climate Predictions T Temperature

Temperature (°F)
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Annual temperature change (°F)
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Figure 1.2 Normal average temperature in New York State

iource: Columbia University Center for Climate Systems Research. Data are
rom WCRP and PCMDI

Figure 1.6a Projected change in annual temperature for the
2080s in the Northeast relative to the 1980s baseline period




NY Climate Predictions T Precipitation

Precipitation (inches)
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Source: Northeast Regional Climate Center Annual precipitation change (%)
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Figure 1.3 Normal average precipitation in New York State

Source: Columbia University Center for Climate Systems Research. Data are
from WCRP and PCMDI

Figure 1.6b Projected change in annual precipitation for the
2080s in the Northeast relative to the 1980s baseline period




NY Climate Predictions T Precipitation
Reduced or loss of snowpack and early snowmelt

Precipitation Trends From 1900 To Present

Trends/100 years
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