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1. Introduction
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3. Results: monthly surface temperature (1991-2010)

Meaningful climate predictions should be accompanied by the
corresponding uncertainty range. Common methods for estimating
the uncertainty range are based on the spread of ensemble
predictions. However, a simulation ensemble is not necessarily a
proper sample of the real distribution of the climate, and therefore,
the ensemble spread cannot be interpreted as the actual
uncertainty.
We propose a new method that links between the ensemble
spread and the uncertainty without relying on any
assumptions regarding the distribution of the ensemble
predictions. The method is tested using CMIP5 1981–2010
decadal predictions and is shown to outperform other
common methods.
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2. Methods
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The spatial distribution of the difference between the fraction of observations that
were outside the predicted range of the c=0.9 confidence level and the predicted
0.1 fraction, for the surface temperature.

c. Ratio between the uncertainty ranges
estimated using different methods
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Weighted ensemble

Reliability diagrams for the different estimation methods of
the surface temperature uncertainty range. The observed
frequency represents the spatial average over all the grid
cells.
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Models are weighted based on their past performance using the
EGA machine learning algorithm (Strobach and Bel, 2015,
Strobach and Bel, 2016)
• Uncertainty range for confidence level c
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4. Conclusions
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The log of the ratio between the uncertainty ranges of the monthly surface
temperature with a confidence level of 0.9 as estimated by the RMSEcorrected and asymmetric methods and those estimated by the Gaussian
method. The two left panels show the ratio for the predictions of an equally
weighted ensemble, and the two right panels show it for a weighted
ensemble (EGA forecaster).
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Without correction, the CMIP5
ensemble is over-confident (the
variance is smaller than the mean
squared error).
The asymmetric method improves
the ensemble forecast reliability
without relying on any assumption
regarding the distribution of the
predictions.
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