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Climate model ensembles: CMIP6

Winter NAO, unsmoothed, historical

Simulations in this study: CMIP6
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Forced signal (ensemble mean) in NAO: CMIP6 historical
NAO: smoothed over 7 winters

Observations and model mean seem to partly agree after 1970.
Note that the similarity is not just found for the positive NAO period in the 90s, but
several wriggles seem to match.
However, the amplitude of the ensemble mean is much lower – by a factor of 10 – than in
observations.
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Correlations 1970-2015

Histogram shows correlations between individual ensemble members and
observations.
Vertical black line is correlation between ensemble mean and and observations.
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On the temporal non-stationarity of correlations

Correlations between ensemble mean and observation in 45 years periods as function of start
year. Green symbols indicate correlations that are significantly different from zero.

CMIP6 historical
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On the temporal non-stationarity of correlations

Correlations between ensemble mean and observation in 45 years periods as function of start
year. Green symbols indicate correlations that are significantly different from zero.

Ensemble members and observations are obtained by drawing independent numbers from a
Gaussian distribution.
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Other ensembles: Ensemble mean as function of ensemble
size

Period is: 1970–2004

The correlations with observations The squared amplitude

The amplitude converges towards zero for all ensembles.
Only in the historical CMIP6 and the initialized forecasts do we see increasing and
significant correlations.
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Conclusions

For the forced NAO signal in CMIP6 we find significant correlation (0.57) with
observations for the period after 1970. This is in agreement with the results reported by
Smith et al. (2019, 2020) with ensembles of decadal forecasts.
The signal in the models is strongly underestimated (factor of 10), and therefore large
ensembles are needed.
However, in earlier periods of the same length (45 years) insignificant and even negative
correlations are found.
This kind of apparent non-stationarity in the correlations can easily be due to chance as
we demonstrated with both the pre-industrial control ensemble and pure random numbers.
No significant correlations between the forced NAO signal and observations found in
single-forcing CMIP6 experiments or in MPI-GE.
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