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Basic ideas

ISSI team: Antti Kero∗, Pekka Verronen, Jia Jia, Rigel Kivi, Ilya Usoskin, Mick Denton, Eugene Rozanov, Kseniia Kolubenko, Annika Seppälä, Niilo Kalakoski, Kenneth Nilsen, Christine Smith-Johnsen (SGO)ISSI 2022 5 September 2022 3 / 1



SPE impact on the Ozone layer
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GCR vs. Ozone layer

1
1Calisto, M., Usoskin, I., Rozanov, E., and Peter, T.: Influence of Galactic Cosmic

Rays on atmospheric composition and dynamics, Atmos. Chem. Phys., 11, 4547–4556,
https://doi.org/10.5194/acp-11-4547-2011, 2011.

ISSI team: Antti Kero∗, Pekka Verronen, Jia Jia, Rigel Kivi, Ilya Usoskin, Mick Denton, Eugene Rozanov, Kseniia Kolubenko, Annika Seppälä, Niilo Kalakoski, Kenneth Nilsen, Christine Smith-Johnsen (SGO)ISSI 2022 5 September 2022 5 / 1



GCR vs. Ozone layer: Sodankylä balloon soundings
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Our outcomes so far ...
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Kolubenko et al., 2020: atmospheric electricity, SOCOL
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Kalakoski et al., 2020: SPE impact on composition,
WACCM-D
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Jia et al., 2020: SPE impact on composition, MLS data
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SPE impact on the Ozone layer, balloon sounding data
revisited!
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The Sodankylä Ozone sonde dataset: SEA
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The Sodankylä Ozone sonde dataset: SEA (-2 epochs)
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Summary

We have found (mostly) counterevidence on the overall direct SPE
impact on the Ozone layer.

GCR impact on the Ozone layer needs more investigation.

An extreme SPE is expected to alter the atmospheric electricity!
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