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Outline%

•  What$is$sea$ice?$(and%
what%is%it%not?)%

•  Local$and$global$
significance$of$sea$ice$

•  Why$is$sea$ice$in$the$
news?$

•  Importance$of$
measuring$sea$ice$
thickness$



What%is%sea%ice?%
•  Sea$ice$is$frozen$sea$water$
•  contains$liquid$brine$

encapsulated$in$pockets$
•  First%year%(seasonal)$ice$
•  found$at$periphery$of$Arc;c$
•  Level$ice$up$to$2m$thick$

•  Mul5year%($perennial)$ice$
•  Occupies$central$Arc;c$
•  Level$ice$up$to$4m$thick$

•  Pressure$ridges$may$form$up$
to$40$m$thick$



Other%components%

of%the%cryosphere)
•  Snow%

-  Formed$by$nuclea;on$in$
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$

•  IceJalbedo%feedback%
-  Helps$keep$the$
Polar$Regions$cold$

•  Global%thermohaline%

circula2on%

-  Redistributes$excess$
heat$from$equator$



Essen2al%Component%Of%Polar%Ecosystem$

•  Substrate$for$
primary$
produc;on$

•  Habitat$for$
marine$
mammals$



Impact%On%Human%Ac2vi2es$

•  PlaXorm$for$
hun;ng$and$
travelling$

•  Obstacle$for$
shipping$

•  Hides$
submarines$

•  Mi;gates$
coastal$erosion$



Scien2fic%importance%of%sea%ice%

Abstracts%submi:ed%to%the%Annals%of%Glaciology%v52(57):%

Sea%Ice%in%the%Physical%and%Biogeochemical%System%%



Local%importance%of%sea%ice%

Contribu5ons%from%hunters%and%elders%from%the%communi5es%of%Barrow%

(Alaska),%Clyde%River%(Nunavut)%and%Qaanaaq%(Greenland)%



Why%is%sea%ice%in%the%news?%
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Northern%hemisphere%minimum%sea%ice%extent%

Data from National Snow and Ice Data Center


Sep$12,$2012$



Why%is%sea%ice%in%the%news?%



Why%is%sea%ice%in%the%news?%



Northern%vs%Southern%hemisphere%

Data from National Snow and Ice Data Center
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Sea%ice%extent%only%part%of%the%story%

•  Arc;c$sea$ice$volume$
has$been$decreasing$
steadily$for$several$
years$

•  This$year’s$rapid$loss$
of$ice$largely$
aZributed$to$loss$of$
thickest$ice$floes$in$
previous$years$$



Ice%thickness%observa2ons%%
Opera2on%Ice%Bridge%and%SIZONet%Airborne%ice%thickness%measurements%

C a n a d a $
G r e e n l a n d $
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Ice%thickness%observa2ons%%
SIZONet%ice+snow%thickness%distribu2ons%

Western%Beaufort%Sea,%April%2012%

Ice%thickness,%m%

First$year$(FY)$sea$ice$
Mul;year$(MY)$sea$ice$

FY$ice$mode:$
1.8$m$

FY$ice$interspersed$
in$MY$ice$

MY$ice$mode:$
3.8$m$



Regional%variability%can%be%large%
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SIZONet%ice%thickness%flights%

April%2011%
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 d) Subset 4 Mode: 1.5 m
Mean: 1.9 m
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Summary%
Arc;c$sea$ice$is$extent$is$in$rapid$decline$
•  Faster%than%predicted%

Global,$con;nuous$ice$thickness$
observa;ons$are$key$to$understanding$these$
changes:$

•  Improving%scien2fic%knowledge%

•  LongOterm%forecas5ng%and%climate%

models%

•  Increasing%mari2me%opera2ons%in%Arc2c%

•  shortOterm%opera5onal%forecasts%and%

regional%variability%

•  Community%adap2on%to%change%

•  Reducing%uncertainty%for%local%and%

regional%planning%


