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When studying influences of external factors, such as the recent change of the
chemical composition of the atmosphere, on a high-dimensional and complex system like
the atmosphere, a statistical methodology is needed to discriminate between the impact (or
the “signal”) and unrelated variations (or the “noise”). Such a methodology is the Nobel
Prize-recognized “detection and attribution”-strategy proposed by Klaus Hasselmann from
1979 and 1993.

This strategy is made up of one key preparational step, and two analytical steps. The
preparational isolates in the very high dimensional phase space of climate a low-dimensional
“signal”-space which expectedly contains the footprint of the presumed external forcing
with a good signal-to-noise ratio. The analysis is done in the signal-space. First there null-
hypothesis is tested if the change of interest (e.g., as observed in most recent decades) may
emerge also under undisturbed conditions. If this probability if very small, then the null-
hypothesis is rejected, and a non-internal signal is declared to be detected. In the second
“attribution step” the examined change is compared with response patterns to the
presumed forcing prepared by quasi-realistic modelling with climate models, or other
means. If the change is sufficiently close to the effect of the presumed forcing, this forcing is
attributed to the detected change.

The process is similar to the process of investigate a homicide, and will indeed be
illustrated in this way. Eventually several examples are presented, with successful detections
but a variety of attributions.



