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Processes: Surface energy exchange
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Processes: Surface energy exchange

QD modified by ice age, thickness, snow, etc.

Holland et al. 2012 J. Climate
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Response of surface energy exchange
to GHG-induced Arctic sea ice loss
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Response of surface energy exchange
to GHG-induced Arctic sea ice loss
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Coupled Climate Model Results
Response to late 215t century sea ice loss

Mar Jun Sep Dec Mar Jun
| ) . |

] L ! I . | I I | |
- |Ce LOSS :dBO
o 40: :-40
é 20: -------------- --20 BE
eI L il T -0
-20 -
| e | Mar |

Marl 'Jun SF“-FJ Dec  Mar Jun
Delayed surface heat flux response

Deser et al., 2010 J. Climate



Coupled Climate Model Results
Response to late 215 century sea ice loss
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Terrestrial Impacts of Arctic Sea Ice Loss
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Winter Air Temperature Response
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Winter Air Temperature Response

Daily variance

90E | |

I [ [ I [ e [ " [ [ I I I
-12 -1 -08 -06-04-02 0 05 1 15 2 25 3 -14 12 -1 -08 -06 -04 -02 02 04 06

cooler warmer less more

Less variability from day to day
Screen, Deser and Sun (submitted to BAMS)



Winter Air Temperature Response

Lowest 1% of days (cold extremes)
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Winter Precipitation Response
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Winter Circulation Response
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Robust Impacts of Arctic Sea Ice Loss

Near-surface warming north of ¥ 30 N
Increased Arctic precipitation
Weakening/equatorward shift of the

westerly winds (due to decreased AT)

Decrease in variability



Uncertainties in the response to
Arctic Sea Ice Loss

 Net surface heat flux: parameterizations,
clouds, planetary boundary layer

e Circulation: strength relative to internal
variability (Signal-to-noise)
(e.g., Screen et al., 2013 Climate Dynamics)

e Stratosphere-tropospheric coupling,

ocean-atmosphere feedbacks
(e.g., Deser et al., 2014 J. Climate)




