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Arctic sea ice decline highlights the need for

accurate predictions.
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Arctic Sea Ice and Ocean Gateways
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Arctic Sea Ice and Ocean Gateways
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The Seasonal-to-Multiyear Large Ensemble
(SMYLE)

North Pacific SST Anomalies
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OHT influences regional sea ice.

FOSI correlation: annual sea ice concentration (SIC) and annual OHT
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OHT influences regional sea ice.

Annual OHT, Annual SIC

FOSI correlation: annual sea ice concentration (SIC) and annual OHT
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OHT prediction skill: target month vs lead
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Unlike Atlantic OHT, Pacific OHT is well
predicted only in May, June, and November.

b) Atlantic
21 1 .
. 1.00
181 = . . Io.?5
. -0.50
_ 15— . .
< . . -0.25
S 12 A Q
£ ; -0.00 Q
o . .
o 9l . -—0.25
—
2 - —0.50
6— . . . .
L] L] L] L] I_O.?:—)
3{ | = . -1.00
e ol .
(0]



Unlike Atlantic OHT, Pacific OHT is well
predicted only in May, June, and November.
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Unlike Atlantic OHT, Pacific OHT is well
predicted only in May, June, and November.
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Pacific SIE is predictable for longer lead times
when OHT is predictable.

a) pan-Arctic
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Pacific SIE is predictable for longer lead times
when OHT is predictable.
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Pacific SIE is predictable for longer lead times
when OHT is predictable.
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Pacific SIE is predictable for longer lead times
when OHT is predictable.
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Seasonal Prediction Recap:

Atlantic-Arctic and Pacific-Arctic ocean heat transport (OHT) affect sea ice variability

and predictability.
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CESM2 Decadal Prediction System (DP)

North Pacific SST Anomalies
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CESM2 Decadal Prediction System (DP)

North Pacific SST Anomalies
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Since 2007/, a slowdown in Arctic seaice
decline has occurred.

/\/\ AVAN A A Sept. Arctic seaice extent +—————

W
50 V\ﬂ
AT

4.0 \V \I

1980 1990 2000 2010 2020

——

7.0

Million Square km

19
YEAR



Since 2007/, a slowdown in Arctic seaice
decline has occurred.
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Since 2007/, a slowdown in Arctic seaice

decline has occurred.
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The slowdown in Arctic sea ice decline was
predictable.

7.0}A‘7<\ AN A A Sept. Arctic sea ice extent -

e\
N

Million Square km

5.0
Geophysical Research Letters / \ \ mn /\ y
Research Letter [ Free Access V \ \/ \/ \J

Predicted slowdown in the rate of Atlantic sea ice loss N
Stephen G. Yeager i, Alicia R. Karspeck, Gokhan Danabasoglu
1980 1990 2000 2010 2020

22
Source: climate.nasa.gov YEAR



The slowdown in Arctic sea ice decline was
predictable.
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The slowdown in Arctic sea ice decline was
predictable.
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We calculate the 10-year linear trend in FOSI,
observations, and CESM2-DP.
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We calculate the 10-year linear trend in FOSI,
observations, and CESM2-DP.
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We calculate the 10-year linear trend in FOSI,

observations, and CESM2-DP.
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We calculate the 10-year linear trend in FOSI,
observations, and CESM2-DP.
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We calculate the 10-year linear trend in FOSI,
observations, and CESM2-DP.
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We calculate the 10-year linear trend in FOSI,
observations, and CESM2-DP.
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We calculate the 10-year linear trend in FOSI,
observations, and CESM2-DP.
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We calculate the 10-year linear trend in FOSI,
observations, and CESM2-DP.
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We calculate the 10-year linear trend in FOSI,
observations, and CESM2-DP.
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We calculate the 10-year linear trend in FOSI,
observations, and CESM2-DP.
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Anomalies

OHT and SIE anomalies and decadal trends are related.

Atlantic Pacific

Annual OHT and SIE anomalies . Annual OHT and SIE anomalies
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DP skillfully predicts the 10-year linear trend
of annual SIE and OHT.

10-year linear trend: SIE
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DP skillfully predicts the 10-year linear trend

of annual SIE and OHT.

10-year linear trend: SIE
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DP skillfully predicts the 10-year linear trend
of JAS SIE and OHT.

10-year linear trend: SIE
JAS pan-Arctic
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DP skillfully predicts the 10-year linear trend

of JAS SIE and OHT.

10-year linear trend: SIE
JAS pan-Arctic
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Annual OHT, Annual SIC

Key Points

Atlantic-Arctic and Pacific-Arctic ocean heat transport (OHT) affect seaice

variability and predictability.

CESM2-DP skillfully predicts decadal trends of OHT and SIE across regions and

Seasons.

CESM2-DP potentially predicts near-future SIE decline driven by Atlantic OHT.
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