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Trends in Summer Ice Concentration are 
correlated with the prior winter AO





Decadal Changes in Age of Arctic Ice

Low AO: ice in large 
Beaufort Gyre 
circulates for over 10 
years (1980’s), thicker.

High AO: recirculation 
time decreases to 3–4 
years (1990’s), thinner.

Extreme High AO 
conditions in early 
1990’s flushes most of 
the older, thicker ice 
out of the Arctic.
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Sea Ice Age: Buoys vs. QSCAT
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• Continued decrease in area of older ice
• Occurs in episodic, wind driven events



Faster Ice Drift
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Preconditioning of Arctic Sea 
Ice for Summer Minima

Summary:
• Area of perennial sea ice over the Arctic Ocean has 

decreased from over 5.6 million km2 to 2.7 million km2…

• …as sea ice drifted 2x faster.
• Preconditioning may help explain the record minima in 

summer sea ice extent.
• Spring and summer weather may enhance summer “melt”.
• Implies continued record/near-record minima in summer 

sea ice extent.
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• Anomalies relative to EWG 
climatology (1950-1980s)

• 2000 – 2005: Relaxation to 
near pre-1990 climatology.

• Should promote recovery of 
sea ice???

Morison et al., 2006a 
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(b) Age of Ice (years)
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Age vs. Ice Thickness (Winter)
(a) Ice Thickness (m) − Satellite Altimeter
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RMS difference = 0.3 m
(Blue circles and red dots)

New Ice may be too thick?
(Laxon et al. 2003 remove
estimates < 1 m from
climatology = high bias)

Thermodynamic Growth
Ridging and Rafting are 
also important

(Rigor et al. 2005)
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