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What is sea ice?
Seaice is frozen sea water

* contains liquid brine
encapsulated in pockets

First year (seasonal) ice
 found at periphery of Arctic
 Levelice up to 2m thick
Multiyear ( perennial) ice
 Occupies central Arctic
 Levelice up to 4m thick

Pressure ridges may form up
to 40 m thick




Other components
of the cryosphere

Show
— Formed by nucleation in
atmosphere

Glaciers & ice sheets
— Composed of compacted snow

Permafrost
— Permanently frozen ground
— (may not contain any ice)
River and lake ice
— Frozen fresh water
— (no brine pockets)




Role of sea ice in climate, ecosystem
& society




Regulator Of
Earth’s Climate

Sea ice:
90%
reflected

* |ce-albedo feedback
— Helps keep the
Polar Regions cold

* Global thermohaline
circulation

— Redistributes excess \[UR&
heat from equator




Essential Component Of Polar Ecosystem

e Substrate for
primary
production

e Habitat for
marine
mammals




Impact On Human Activities

Platform for
hunting and
travelling
Obstacle for
shipping
Hides
submarines
Mitigates
coastal erosion




Scientific importance of sea ice
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Local importance of sea ice
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Why is sea ice in the news?

Northern hemlsphere m|n|mum sea ice extent

Sep 12 2012
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Why is sea ice in the news?

seaice

Add "sea ice" section to my Google News homepage

Arctic sea ice hits record low: live updates and reaction

The Guardian (blog) - 19 hours ago

The older sea ice, which is 3m to 4m thick, is becoming increasingly ... The study
also provides a detailed history of sea ice in the Arctic.

* Video: All The Ice Is Melting g% Rocketboom

Record loss of Arctic ice may trigger extreme weather Los Angeles Times

Arctic Crustaceans Use Deep-Water Migration To Survive Sea Ice ...
PlanetSave.com

Huffington Post - Phys.Org - NBCNews.com

all 77 news articles »

Ice still delaying Shell Arctic offshore drilling

CBS News - Sep 11, 2012

ANCHORAGE, Alaska — Moving ice may keep a Royal Dutch Shell petroleum drill
ship away from a Chukchi Sea prospect for several days, ...

Shell Halts Arctic Drilling Right After It Began New York Times (blog)

Ice threat halts Shell's drilling in Arctic Ocean after one day Los Angeles Times
Fox News

all 466 news articles »

NBCNews.com

Natlonal
Gengraphic




Why is sea ice in the news?
Goc >gle sea ice ‘

Search sult |
Web Jan 1, 2012-Jan 31, 2012
Images Add "sea ice" section to my Google News homepage
il Russian fuel tanker reaches Alaskan town bound by ice -...
Videos CNN - Jan 15, 2012
N The voyage is the first-ever attempt to supply fuel to an Arctic Alaska settlement
through sea ice. A company in Nome contracted the Renda to deliver the ...
Shopping Russian tanker reaches ice-bound... Reuters
Mors Russian tanker reaches ice-bound... Reuters Canada
US News - Tanker reaches ice-bound... msn.com
BusinessWeek - BusinessWeek
Top Stories
Workers pump fuel into ice-bound Alaska port to ease...
All nows Reuters - Jan 18, 2012
Blogs The icebreaking cutter, the Healy, and the Renda had crunched through hundreds
of miles of sea ice before reaching the waters off Nome. ...
Adiy e Fuel transfer to snoweq-in AIa;ka tgwn... CNN
Past hour Tanker carrv?nq fuel arrives at !ced-fn... Seattle Times
e Tanker carrying fuel arrives at iced-in... USA Today
Past waok Straits Times - Belfast Telegraph
Past month
2010-2012 Tanker encounters ice near Bering Sea island - BusinessWeek
2009 BusinessWeek - Jan 6, 2012
2008 The ice was not a surprise. The 370-foot tanker Renda will have to go through more
200t than 300 miles of sea ice to get to Nome, a city of about 3500 people on ...
2004"2006 TheSpec - Shrinking sea ice hurts... Hamillon Spectator
Aretivos For Seal Pups on Thin Ice, a Short... nytimes.com
S, Tanker headed to Alaska with fuel hits... BusinessWeek
From: 1/1/2012 bbec.co.uk
To: 1/31/2012 BusinessWeek - Jan 62012




Northern vs Southern hemisphere

Annual maximum Annual minimum
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Sea ice extent only part of the story

e Arctic seaice volume
has been decreasing
steadily for several
years

e This year’s rapid loss
of ice largely
attributed to loss of
thickest ice floes in
previous years

Ice Volume Anomaly relative to 1979-2011 [1000 km’]
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Arctic Sea Ice Volume Anomaly and Trend from PIOMAS
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Ice thickness observations

Operatlon Ice Bridge and SIZONet Airborne ice thickness measurements
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Ice thickness observations

SIZONet ice+snow thickness distributions
Western Beaufort Sea, April 2012
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Regional variability can be large

~ leethickness,m  S|ZONet ice thickness flights
’ April 2011
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Summary

Arctic sea ice is extent is in rapid decline
 Faster than predicted

Global, continuous ice thickness _
observations are key to understanding these .
changes:

* Improving scientific knowledge
 Long-term forecasting and climate
models
* Increasing maritime operations in Arctic
* short-term operational forecasts and
regional variability
« Community adaption to change
 Reducing uncertainty for local and
regional planning




