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Projected loss of perennial sea ice
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Ensemble Mean Accumulated Mass Change

Diagnosing Ice Loss

Multi-Model Mean Ice
Mass Budget Change
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Translating ice
volume change to ice
extent loss

For thick ice; small extent
loss per meter of ice
thickness loss
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Observations and models suggest the loss of
perennial sea ice may be unavoidable

* \Would this change be irreversible?

e If CO2 levels decrease would the perennial
Arctic ice recover?

e |f so, what mechanisms would influence this
recovery?




 Performed highly idealized experiments using
CCSM3

 Runs initialized with 2100 CCSM3 conditions
(seasonally ice free Arctic state)

 Reductions in CO2 concentrations applied
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September Extent March Thickness

(as function of time)
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Relationship to global
surface air temperature

Linear relationship of annual NH ice
extent and global SAT

s Relationship with September extent
and ice thickness not linear

*Relationship nearly identical for the
Ice loss and ice recovery simulations
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Sea ice mass budget changes
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Mass budget
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SAT (2080-2099 minus 1980-1999)
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Arctic
amplification

Arctic amplification has
similar characteristics for
the loss and recovery of
perennial sea ice

In CCSM3, the Arctic
surface air temperature
change Is about 3Xs that
of the global change




Preliminary Conclusions

Initialized climate simulations from seasonally
ice free (2100) state and applied reductions In
CO2 (from 2100 A1B levels)

Arctic recovers a perennial ice pack with some
time lag

Relationship of sea ice conditions (state, mass
budget) to atmospheric temperature is nearly
identical for the loss and recover of perennial
sea ice

Suggests that loss of perennial sea ice is
reversible
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