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MOTIVATION RESULTS Winds alone cannot reproduce the magnitude of local warming,

but still drive regional patterns of temperature trends

Winds alone cannot reproduce observed
Arctic warming but can explain 21% of the
iInterannual variability

Winds alone cannot reproduce monthly

observed Arctic warming but still drive the
seasonal pattern of temperature trends
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Year <Zt Figure 4. Spatial pattern of 2m air temperature trends: a) Observed (ERA5) MAM, b) Observed JJA, ¢) Observed SON, d) Observed DJF,

, : . : -h in a-d) but for PInudge. Patt |ati bet b ti d PInud ided. Stippli -h) indicates Plnud
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Coefficients of determination (absolute temperature; detrended anomalies) are between the 90°N) 2m air temperature over 1980-2023. P ? '
wind-nudged experiment (PInudge, PInudge-lessmelt) ensemble mean and ERAS for 1980-
2023.

Winds alone cannot reproduce the magnitude of local sea ice loss,
Winds alone cannot reproduce monthly observed but still have some influence on regional patterns of sea ice trends

seq ice loss but still have some influence on the
seasonal pattern of sea ice trends

Winds alone cannot reproduce observed
September sea ice loss but can explain 12%
of the interannual variability
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ensemble mean and ERAD for 1980-2023. Plnudge differs from the 1850 pre-industrial control run (CESM2-PI) at the 95% confidence level.

METHODS CONCLUSIONS PRSI

This project was funded by the

National Science Foundation (NSF)
Observed winds fail to reproduce the magnitude of recent (1980-2023) Graduate Research Fellowship

observed Arctic warming and sea ice loss (grant #2040434) and NSF Arctic
Natural Sciences (grant #2233420).

. . . . All authors thank the NCAR Polar
setbye Observed winds partially reproduce the interannual, seasonal, and spatial Climate Working Group for helpful

CESM2-PI pre-industrial 51 random 74-year segments of CESM2 = Tstcycle trend line varia b|||ty Of observed Arctic temperature and sea ice feedback.
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Dataset name Type (members) | Description

Plnudge wind-nudged nudged with ERAS winds 60-90°N above
pre-industrial 850 mb for 1950-2023; initialized from
ensemble (3) spin-up

PlInudge-lessmelt wind-nudged nudged with ERAS winds 60-90°N above
pre-industrial 850 mb for 1950-2023; modified for

ensemble (3) thicker sea ice; initialized from spin-up
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2m air temperature

 Wind nudging induced model drift, so we
Figure 1. Timeseries of annual Arctic (7/0-90°N) 2m air temperature. Values are plotted as a function of how

Cyded the Wi nd M Udg | ﬂg tW|Ce tO remove many years the model climate has been nudged. The first cycle ensemble (red) was initialized from the
the d r”ct CESM2-PI. The second cycle (experiment PInudge) ensemble (dark red) was initialized from year 2006 of the

Future work with similar historical wind nudging experiments will precisely Ash Gilbert
attribute the anthropogenic forcing contribution to Arctic warming and sea ice &

first cycle. The third cycle (orange) was initialized from year 2000 of the second cycle. Vertical black lines |OSS LS
indicate when a new model run was initialized. All model experiments have the trend line for the ensemble - / gilbertcloud.github.io
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* Athird cycle confirmed removal of the drift mean plotted.
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