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Potential impacts due to Arctic sea-ice melting on ...
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Potential impacts due to Arctic sea-ice melting on ...

North Atlantic
Oscillation
Atlantification
> 14 AMOC response to Arctic sea-ice decline
v
E 127 \
o ‘|O o N
AMOC 8 4 L T
© u ! ‘4’ )\, \ . 1,
sl W hiart by
> 2 . . |
< -50 0 50 100 150 200
Time (yr)

Sévellec et al., 2017,
Suo etal, 2017

Liu and Fedorov, 2019
And many others

Sévellec et al, 2017



Potential impacts due to Arctic sea-ice melting on ...
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Does the methodology used to force the sea-ice matter ?

What are the local & remote transient climate responses to
near-term Arctic sea-ice ?
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Impact of near-term (period 2035-2055) Arctic sea-ice = ALB (or THCD) - CTRL

Which albedo (thermal conductivity)
to obtain the 2035-2055 Arctic sea-ice

(without changing GHG) ?
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Similitude for RCP8.5, ALB, THCD

Arctic sea ice area (x10° km®)
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Similitude for RCP8.5, ALB, THCD
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Arctic and North Atlantic responses : atmosphere circulation
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Arctic and North Atlantic responses : oceanic circulation
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Large-scale responses
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Large-scale responses
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Large-scale responses
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Conclusions

Does the methodology used to force the sea-ice matter ?

- Albedo method induces a larger Arctic warming, especially in spring.
- Thermal conductivity method leads to thinner sea-ice in winter/spring.
- Similar climate responses but with different magnitude, for a same Arctic sea-ice loss

What is the local & remote transient climate responses
to near-term and gradual Arctic sea-ice loss ?

Arctic and North Atlantic : - negative NAO associated with a shift south of westerlies
- water mass properties changes: "Atlantification” with
larger North Atlantic inflow and weaker stratification

- AMOC decrease

Large-scale: - South tropical Atlantic warming (Atlantic ITCZ shift south)
- Subtropical Pacific cooling (anticyclones North & South Pacific,
Pacific ITCZ shift north)
- Shift west of Westerlies (rain in Brazil and dry NW America)




Discussions

Coupled responses to Arctic sea-ice melting show some robust aspects (AMOC
weakening, negative NAO-(like)) but link with Pacific is not.

CCEM4, ghost Torcing CHAM-CME, flux adjust CanESMZ, nudging

/_

OP0OO0000000 »~
O o= b B~ 000 O -

T __‘ _,-;'/
= T 2

— need to assess those links in coordinated framework

To be submitted soon : Simon et al., “Transient climate response to near-term Arctic
sea-ice loss”
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