Arctic Responses to Polar Sea Ice Loss and CO, Forcing:
A preliminary analysis of coupled climate models
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Simulations use the SC-WACCM4 framework, where the ocean and atmosphere are
dynamically coupled. Three kinds of forcing are applied:
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1) Sealce Loss is imposed in the Arctic; Antarctic Sea Ice, CO, content are held constant o ) )
2) Sealce Loss is imposed in the Antarctic; Arctic Sea Ice, CO, content are held constant o P ERU e
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Simulations in context

* Rossby Waves move upward and equatorward.
 EP Fluxes measure the effect of eddies on zonal wind, from heat and momentum fluxes. They are parallel
to the local group velocity for Rossby waves, so they can be used as a basis for Rossby Ray Tracing.
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Above: With ice loss, local Surface Temperature increases drastically while Eurasian cooling is evident.

Below: Polar Amplification signals are observed even when Arctic sea ice is held constant. Doubled CO, induces .
stratospheric cooling. Key Points

 Changes in the Antarctic can have significant effects on the Arctic

Air Temperature: Control vs Responses (Arctic, Dec-Feb)

Control: R to Arctic Forcing: "R to Antarctic Forcing: R to CO2 Doubling: . .
Air Te?r?pr:rature espoRisreTe?nprecr;iugcmg _ esponsAt?r $emnp2:§t|§reorcmg espoR?reTe?nperatl?r: e ¢ Sea I Ce LOSS a n d COZ I n C rea Ses m ay p rOd u Ce CO m petl n g Eﬁe CtS
o257 ' = 45, ) T,
[ °
Q N4 — Y Rossby Waves propagate upward and equatorward
200 A1 200 - 0 200 ﬁ T ‘
Q0 2.25

275 ¥ 0 —_ '

560 . 0 A -1.50
T 400 o 1B 400 - ke / T 400 S s -0.75
: - e %o v e / 0.00 References
n B v %)) v 0
g 600 g 600 - g 600 o / g coob (- Hoskins, B., & James, I. N. (2014). Fluid Dynamics of the Midlatitude Atmosphere Advancing Weather and Climate Science Series.

215 / j Holton, J. R., & Rossby, H. T. (2004). International geophysics series. International Geophysics, 88(C), 531-535. https://doi.org/10.1016/5S0074-6142(04)80057-3

- y "-es/ 2 / o0 England, M. R., Polvani, L. M., & Sun, L. (2020). Robust Arctic warming caused by projected Antarctic sea ice loss. Environmental Research Letters, 15(10). https://doi.org/10.1088/1748-

800 800 s“ 800 800 g/ —2:25 9326/abaada . . . . .
185 A oo Tomas, R. A., Deser, C., & Sun, L. (2016). The Role of Ocean Heat Transport in the Global Climate Response to Projected Arctic Sea Ice Loss (p. 19). https://doi.org/10.1175/JCLI-D-15-0651.1
170 ( \ > N ﬁ ' Blackport, R., & Kushner, P. J. (2017). Isolating the atmospheric circulation response to arctic sea ice loss in the coupled climate system. Journal of Climate, 30(6), 2163—-2185.
1000 A 1000 — | 1000 1} YN 1000 -— e W https://doi.org/10.1175/JCLI-D-16-0257.1
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 9 10 20 30 40 50 60 70 80 9 10 20 30 40 50 60 70 80 90 .
Latitude (degrees) Latitude (degrees) Latitude (degrees) Latitude (degrees) Hay_ ThE‘SIS_O82120.pdf. (nd)

Note that all plots shown are of the Northern Hemisphere in Boreal winter (Dec-Feb)
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