EGUsz, 2024

EGU24-11126, updated on 20 May 2024
https://doi.org/10.5194/egusphere-egu24-11126

EGU General Assembly 2024
© Author(s) 2024. This work is distributed under
the Creative Commons Attribution 4.0 License.

Reconciling risk-based and storyline attribution with Bayes
theorem

Sebastian Buschow, Petra Friederichs, and Andreas Hense
University of Bonn, Institute of Geosciences, Meteorology, Bonn, Germany (sésebusc@uni-bonn.de)

Current research on climate change attribution falls into two broad camps. Classic “risk-based”
studies typically assess differences in the distribution of some climate variable between two
scenarios: one representing factual conditions and one without man-made climate change. More
recently, this line of investigation has been complemented by “storyline” approaches, which
consider the impact of climate change, conditional on a particular state of the internal climate
variability.

The apparent gap between the two approaches can be bridged with Bayesian statistics. We
demonstrate that a conditional attribution statement depends on two unconditional Bayesian
decisions between the scenarios, one using all information and one using everything except the
event of interest.

To illustrate this result, we employ Gaussian mixture models to conduct conditional and
unconditional attribution studies of European summer temperatures based on multiple CMIP6
ensemble simulations. We find that the resulting attribution statements can be either
strengthened or weakened by the conditioning, depending on the estimated covariance structure.
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