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Outline

e An Arctic sea-ice primer
e Recent changes in Arctic sea-ice
e The impacts of a diminished ice cover




Sea-ice coverage
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Sea-ice Motion
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Data Collection

Ice breakers




How reliable is that reading?




Or this one?




Life in the field...




Recent changes in Arctic sea-ice




September sea-ice extent
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Tends in Ice Extent

Decadal Trend (%100)
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Spring ice age
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Spring ice age pattern
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Younger ice is thinner ice!

Mean (2003-2006 spring)
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Impacts of declining ice




Arctic Shipping - Northwest




Sir John Franklin and the NWP
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“The Icebergs”




Arctic Shipping - Northern Sea
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Arctic Shipping

Distance Distance
Tokyo - London NWP: 8,500 miles Panama Canal: 15,500 miles
Vancouver - Rotterdam NSR: 5,400 miles Panama Canal: 8,900 miles
Shanghai - Murmansk NSR: 6,500 miles Suez Canal: 12,000 miles

Northwest |
Passage/ \ Northern
g Sea Route




Sea-ice projections
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Accelerated Melt!

2040-2049




Arctic Shipping Needs

e Seasonal forecasts
e Economic models
 Policy issues
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Conceptual Model
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Forecast Products

e Sea-ice concentration
e “Ice-out” and “ice-in” dates

Sea-ice concentration (%100)
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Observed vs. Predicted
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Sea-ice concentration (%100) | Anomaly (%100)
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Sea ice and erosion




Sea-ice and erosion

Cam Wobus




Sea-ice and Polar Bears

“projected changes in
future sea ice
conditions, if realized,
will result in loss of

two thirds of the
world’s current polar
bear population by the
mid 21st century.”

--USGS (2007)
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Sea-ice and whales

e Strong connections between sea-ice concentration
and Bowhead whale health




Sea-ice and birds
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Sea-ice and precipitation

e Possible
precipitation
declines in
western USA

Sewall and Sloan (2004)



Next Steps

 How viable is Arctic navigation?

« How will changes in ice affect Arctic
mammals?

 How will changes in ice affect Arctic
peoples?

e Will changes in the ice affect temperate
and tropical zones?




Thanks for your time!

http://ccar.colorado.edu/arifs

drobot@colorado.edu




