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Record Arctic Cyclone of January 2022: Characteristics,
Impacts, and Predictability
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Windy and wavy
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The cyclone resulted in a record weekly sea ice area loss in the Barents/Kara/west Laptev
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The cyclone was forecast really well (ECMWEF IFS hi-res forecasts),
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But the sea ice changes were not forecast as well
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Summary Part |

A record low SLP Arctic cyclone occurred in January 2022, reaching a depth
of 932mb.

This low resulted in a record weekly loss of sea ice (and record surface
wind speeds), despite non-record warm conditions.

Despite anomalous thermodynamics, dynamics likely played main role.
Very large waves observed deep into sea-ice pack

While the storm was well predicted, the large loss in sea ice was not.

Was this due to biases in sea ice initial conditions (e.g., too thick sea ice)
and/or missing physics (e.g., no wave-sea ice interaction). Unknown
ocean heat flux/melt (maybe significant due to wind-stirring?).

Blanchard-Wrigglesworth, E., Webster, M., Boisvert, L., Parker, C. and Horvat, C., 2022.
Record Arctic Cyclone of January 2022: Characteristics, Impacts, and
Predictability. Journal of Geophysical Research: Atmospheres, 127(21), p.e2022JD037161.



Record Antarctic March heat wave
of 2022

What were the causes, can models reproduce such
events, and what are the climate change impacts?

Ed Blanchard-Wrigglesworth!, Zac Espinosa'!, Aaron Donohoe2, Tyler Cox!
1Atmospheric Sciences, University of Washingon; 2Applied Physics Lab, University of Washington; 3NASA GISS, Columbia
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Temperature ° C

March 2022 heat wave
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March 2022 heat wave

Z500 (contours) and T2m anomalies (shading), X=Dome C
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March 2022 heat wave

96 hour back-trajectories from Dome C

From 17 March 12 UTC
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Source 1 lat.: -75.000000 lon.: 123.000000 hgts: 2000, 3000, 4000 m AGL

Trajectory Direction: Backward ~ Duration: 96 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 17 Mar 2022 - GFS0p25
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Daily mean Temperature ° C

How well do climate models do?

Dome C temperature, 1996-2022
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CESM-LENS, 44x35=1540 years

March 2022 event outside anything CESM-LENS simulates
Why? Bias in large scale circulation? Cloud physics/phase?
Boundary layer physics? Radiation?



How does CESM-LENS do if nudge winds to observations?
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CESM-LENS captures most of observed anomaly when nudged to observations, and
simulates a much larger extreme than free-running ensemble extremes



‘Storyline’ approach to climate change impact on heatwave

270

260

250

T

240

230

220 -

210

1920s forcing
2020s forcing
2090s forcing

March 1

Nudge CESM-LENS to 2022 winds
under different forcing scenarios

March 18

March 30

Difference

March 18
Difference:

2020s-1920s
2090s-1920s

Dashed: local March climate change in

CESM-LENS



Summary Part Il

East Antarctic heat wave of March 2022: unprecedented anomaly,
throughout whole atmospheric column

Clearly associated to large scale circulation
CESM-LENS does not simulate comparable events, but gets close when

nudged to observed circulation (thus, model biases in circulation
variability?)

Can use the ‘storyline’ approach, nudging under different forcing, to
estimate thermodynamic contribution of climate change

Event was ~2K larger due to forcing, up to 8-9K larger by 2090s
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Hot too (but not record hot, maxed out at ~95% percentile)
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Sea ice thickness was also significantly impacted by cyclone
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Temperature ° C
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How well do climate models do?
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CESM2-LE, 73*100=7350 years,
Figure Flavio Lehner

CESM2 simulates an event closer to March 2022
..Due to more cloud liquid water content?
Better circulation? Bigger sample size?
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