Impact of SSW frequency uncertainty on future
Northern Hemisphere surface temperature extremes
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Sudden stratospheric warmings (SSWs) are extreme disruptions of the wintertime * 12 CMIP6 climate models: a) piControl vs abrupt-dxco2
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Climate models show large uncertainty in the future response of the stratospheric polar concentrations (abrupt-4xCO;) : _
vortex to CO, increase?, and they even disagree on the sign of the response in SSW * Climate models classification: :
frequency, with some projecting an increase and others a decrease as a response to CO,*. Based on the sign of the future change in SSWs Il
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Is the SSWs-troposphere connection going to change in the future? Models with a Models with a N . |
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3.2 SSWs precursors and downward propagation of the stratospheric signal: 0 .
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NEG models show a significant increase in
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£ é % £ % / Figure 4: Composites of averaged SLP anomalies (shading, hPa) over days (0,60) relative to the SSWs onset for the multimodel mean
% // j / / | ) More Persistence at |00hPa for piControl simulation for (Top row) NEG models and (Bottom row) POS models and Differences abrupt4xCO, minus piControl. Stripes
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Figure 3: Standardized geopotential height anomalies for the polar cap (65°-90°) for SSWs composites
from (-30, 80) days relative to the onset: (a,c) piControl simulation for multimodel mean NEG and POS
models respectively, (b,d) abrupt4xCO, — piControl simulation for multimodel mean NEG and POS
models. Stripes represent non-significant values at a 95% confidence level.
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Scandinavian cold spells: ) picontrol B) abruptdxco,
a) Days affected by cold spells b) Duration of cold spells |
Cold spells over Scandinavia are the most affected by SSWs - >CA . ScA /
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L _4 b)/ cold spe”s after an SSW Figure 7: Composite maps of standardized geopotential height anomalies for the polar cap (65°-90°N) for
SSWs-related cold spells in Scandinavia from (-80, 30) days relative to the onset of the extremes. Panels
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