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Background: decadal change vs. variability
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Ocean response to winds

*
ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

456 7 8 9101214161820253035404550 5560708090

Resolution [km]

Global FESOM with multi-

resolution;

Perturbation experiments

PW tracer & velocity, control

C  Positive AO + Positive BH SLP

—
@

<
P 10 S

<‘L§f}
J

LR

D FWC anomaly, BHp E FWC anomaly, AOp F FWC ly, AOp+BHp
> = > o

0
FWC = Sref —S)/Ser dz,
/D(mf )/ ref Z;

LR

Wang et al. 2022, FMS

"nr

Circulation
s changes
associated
with the

o« halosteric
height
changes

0.6

102

0
neemnulTZ
ASSOCIATION



ALFRED-WEGENER-INSTITUT

HELMHOLTZ-ZENTRUM FUR POLAR-
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Wind perturbation experiments with different sea ice conditions

Arctic Oscillation forcing as an example
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Impact of sea ice decline: Sensitivity experiments AV gttt
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Sea ice dynamic effect continues in the future Q NV s
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Arctic “Ocean” amplification
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Arctic Ocean in CMIP6 vs. CMIP5
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show that there is no clear improvement
from CMIP5 to CMIPG, in both coupled and
ocean-alone simulations.

« Large model spread

« The layer of warm Atlantic Water
remains too deep and thick in most of
the models in CMIPG6.
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Benefit of using high resolution: example
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Increasing horizontal resolution from 24km to 4.5km reduces the deepening trend of Atlantic Water layer
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Summary UND MEERESFORSCHUNG

Sea ice decline - strengthens the Arctic Ocean decadal changes
Sea ice decline - strengthens the circulation variability (circulation modes)
Arctic Ocean Amplification (AOA) has emerged

km-—scale simulations became available and showed promising results.
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Beaufort High forcing
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Projections with large uncertainties
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