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KEY POINTS

* Plenty of observation-based evidence
demonstrating that the Arctic is under
stress due to climate warming

e EXpect continued trend of ice loss In
summer In the face of projections of
continued warming



MINIMUM EXTENT

September

e Downward trend

« Dramatic decrease in extent 2007
* 39% below 1979-2000 average

« Slight recovery in 2008

Sept 2008
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MAXIMUM EXTENT
March

March 2009

e Downward trend

 Much less pronounced than summer
 Recently above trend line

Marthern Hemisphere Exilent Anomalies Mar 2009
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SEA ICE THICKNESS

Thick vs. Thin Ice
(Old vs. Young Ice)
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il Coalorado, Boulder

Dramatic loss of older, thicker ice




SEA ICE THICKNESS
Thick vs. Thin Ice

Summer #4 8

Young ice more prevalent in summer



SEA ICE EXTENT
1900 -2007

23 lce extant (million km®2)
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Walsh and Chapman

Recent decline unprecedented for at least a century




2007: The Perfect Storm

 \Warming air temps
 Winds moving ice out of Arctic
* Ice albedo feedback



WARMING AIR TEMPS

Bad news for ice covers
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Generally warming
temperatures since
late 1960’s

e Relatively warm temps over
the entire Arctic region

« Maximum of +5°C (!)
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PERSISTENT CROSS-BASIN WIND

Summer 2007
Sea Level Pressure

* Persistent (months!) SLP pattern
e Sustained cross-basin winds

- Movement of ice out Fram Strait
 Advection of warm air into Central Arctic
— More melting

Proshutinsky et al.

Dramatic export of ice via Fram Strait


http://www.arctic.noaa.gov/reportcard/images/essays/atmosphere/A3.png
http://www.arctic.noaa.gov/reportcard/images/essays/atmosphere/A3.png
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ALBEDO

Varies between...
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Arctic Ocean
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Largest and smallest albedos on earth
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ICE ALBEDO FEEDBACK

Solar heating of the ocean

25-Year Trend

Enhanced melting



The Road Ahead?

Arctic Sea lce Summer Minlmum
Yosr 3000

Arctic Sea lce Summer Minkimum
Year F040

UCAR, Holland et al., 2006

lce-free summers In foreseeable future



ftp://ftp.ucar.edu/communications/arctic/sea-ice2000.jpg
ftp://ftp.ucar.edu/communications/arctic/sea-ice2040.jpg

CONTINUED WARMING |

N 1y 200 =05
g o

Continued
melting!

IPPC

Projected increase of surface temperatures in Arctic: +4to 8 °C
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Loss of older, thicker ice



Sum of the parts...

Melting ice

Warming air temperatures

... provides compelling argument for continued reduction



KEY POINTS

* Plenty of observation-based evidence
demonstrating that the Arctic is under
stress due to climate warming

e EXpect continued trend of ice loss In
summer In the face of projections of
continued warming



Arctic Report Card

A web-based tool describing the
effects of climate change on the Arctic

NCEF /NCAR Raonalyela
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Atmosphere Biology -1 Ocean

http://www.arctic.noaa.gov/reportcard/index.html
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