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Data Sources - Concentration 

•   Data sources 

– CIS human interpretation of ice conditions   

▪ 1968 to 1996  

– NOAA AVHRR satellites 

– Aircraft patrols 

▪ 1996 to present  

– Addition of Synthetic Aperture Radar satellites 

» RADARSAT-1, Envisat, RADARSAT-2, Sentinel 
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Summer sea ice trends- 1968-2016 

• Almost all regions in the US and Canadian Arctic had decreases in 

total ice concentration 

• Multi-year ice (MYI) concentration decreases are not as wide-

spread as total ice 

– in the last 10 years the MYI trend has doubled 

Tivy et al., 2011, updated 

Multi-year ice 
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Alaska Coast – Ice Concentration   

Week of Sept 24 

• Significant 

shift after 

1996 

• Variability 

has 

decreased 

• More years 

with less 

ice 
20% 

100% 
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Ice before 1996 was 

frequently close to the 

Alaska coast 
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Western Arctic – Ice Concentration 

24 Sept 2017 
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  Yearly Variation –  

Ice Concentration 

2016 

1975 
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       Alaskan Coast   

    3/10 or less of ice   

 

1998 

1974 

2017 
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Northwest Passage – Ice Concentration 

Week of Sept 17 

• Since 1998 

more years 

with less 

ice 

1998 

10% 

40% 
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Northwest Passage – Stage of 

Development - Week of Sept 17 
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Ice Thickness - Northwest Passage 

• First ever airborne 

electromagnetic 

induction (AEM) ice 

thickness surveys 

– April and May  

– 2011 and 2015 

 

• Ice very thick (3-4 m)  
 

• Frequently observed ice 

floes more than 100 m 

wide and more than 4 m 

thick 
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Arctic Ocean Multi-Year Ice  

  – drifting southward 

mean 75% 25% 
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Sea Ice still a hazard for most of 

the year  
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Decadal average forecast – 2050’s 

• 2050 to 2059 

– Ice could start to clear in Hudson Bay in June 

– Alaska Coast clearing in July  

– Low concentrations of sea ice over the northern hemisphere in 

August and September.  

– Expect significant variations from year-to-year  

June                July                    Aug                 Sept                 Oct 
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Implications for Marine Operations 

• Sea ice concentration has diminished over time but 

variability means that conditions are not consistent from 

one year to the next.   

• Multi-year ice drifting southward from the Arctic Ocean 

contains ice floes with significant thickness. These floes 

drift through the Arctic islands as well as past the 

Alaskan coast 

• Reliable climatological data is available for concentration 

and stage of development but not for ridges, pressure or 

measured thickness 
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Plans and Partners 

• Timelines 

– Ongoing work to monitor ice conditions by satellite 

– Use of more detailed data sources 

• Partners 

– Other ice services 

– Researchers 

• Future work 

– Forecasting improvements  

– More detailed observations 

• Potential synergies between USA and Canada 

– Ice modelling groups connect to share results and validation 
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Thank you 

Darlene.Langlois@Canada.ca 


