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Northern Atlantic Oscillation (NAO):

Whether major volcanic eruptions are capable of The NAO is recognized as the dominant mode of atmospheric and climate variability in the mid/high latitudes in the Northern hemisphere (NH), particularly
modulating, and potentially even shifting, the North during boreal winter. A positive NAO phase (NAO+; typically associated with a stronger SPV) during winter leads, among other things, to warmer air masses and
Atlantic Oscillation (NAO) phase has been a long- more precipitation over north-western Europe. In a negative phase (NAO-) these effects are reversed.
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challenged in several recent studies. These argue, NAO index

that the observed post-eruption surface warming is Figure 1: Winter surface temperature anomaly patterns emerging in Control simulations for Figure 2: Multi-model perspective on the relationship of NAO with polar vortex strength
indistinguishable from the large internal variability NAO+ and NAO- in the multi-model mean. Significance (not stippled) is defined as 75% of models represented by mid-latitude stratospheric zonal wind anomalies for Control simulations.

of the northern hemispheric (NH) SPV strength agreeing on the sign of the temperature anomaly.

(2) Can a stratospheric impact of the volcanic eruption be clearly identified

(1) Does a significant modulation or even shift in the

from the tropics to the Arctic?

NAO phase emerge after major volcanic eruptions?
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which were designed and carried out in alignment 1 12 14 in the first post-eruption winter for Control (solid) and Volc ensembles (dashed). Panels d) - e) show the distribution of model specific mean differences
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Anomalies of individual variables are built for each Table 1: Number of ensemble members per
model separately using a climatology from the full modeland NAO phase in Control and Volc.
piControl, accounting for seasonality. Significance of

(multi-)model distributions is tested using the

Kolmogorov—=Smirnov test at the 95% level.

* No significant modulation of the North Atlantic Oscillation and thus no Eurasian warming
emerges in the first post-eruption winter

Conclusions:

(3) Does a robust wintertime surface warming signal emerge in Eurasia

after the eru pt|0n? * the significance (insignificance) of atmospheric and surface responses is robust in the multi-model
mean but varies in strength (and sometimes robustness) among the individual VolIMIP models
* significance hinges on ensemble size, thus, significance may strengthen (or appear) as signal-to-

multi-model distribution of DJF surface temperature anomaly to climatology noise ratios might change with substantially larger ensemble size
PR * in this study the focus was given on a Pinatubo-like forcing and dynamical and surface impacts may

0.35- J/ N change if a larger volcanic forcing is applied
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Figure 5: Multi-model distribution of Eurasian temperature anomalies for Control (solid) and Volc (dashed) in the full ensemble and subset by katharina. pe rn@ boku .ac.at
NAO computed over 40-70°N and 0-150°E following Polvani & Camargo, 2020.




