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The effect of climate change on wind speed is often unclear. 

Weak signal-to-noise ratio for all models
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Large number of models

+  Weak signal-to-noise ratio

=  Risk of mistaking natural variability for climate change signal 

Problem #1: 

 Which models should I choose at my site, based on what, and what for?

Problem #2:     

 Assess the change in frequency and strength of extremes

Introduction – Methodology – Results – Conclusions – Future Work  
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3 Regions:

North Sea

USA East Coast

Taiwan

3 scenarios:

SSP2-4.5

SSP3-7.0

SSP5-8.5
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• Download all CMIP6 monthly- and daily data at the site, for all SSPs.

• Compare the following metrics with ERA5:
a) Interannual variability (coefficient of variation)
b) Rolling average wind speed anomaly (sign and magnitude value of correlation coefficient) 
c) Daily and monthly mean distributions (earth mover’s distance)

• Discard the models which show large discrepancies with ERA5

• Sensitivity analysis
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a) Interannual variability (coeff. of variation):  

COV20yr ≤ 1.1 COVERA5,20yr

b) 20-year rolling average anomalies: 

Exclude models strongly out of phase with ERA5
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c) Earth mover’s distance (EMD) on 
monthly datasets.

Example for Taiwan Strait.

EMD criterion is fine-tuned for each 
region.

We apply EMD to monthly means and 
yearly average anomalies.
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Using a) + b) + c) filtering criteria

Filtered = Greyed

Narrower intervals for modelled future 
trends

For regions where the signal-to-noise 
ratio is weak, discarding models may 

change the result of the analysis.
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Mean wind speed: 

tends to decrease

IAV: 

tends to increase

Severity of 
extreme events: 

SSP- and region-
specific trends

Frequency of 
extreme events: 

SSP- and region-
specific trends, 

tends to 
decrease
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• CMIP5 and CMIP6 data should readily be used in WRA and EYA. 
• Documented well enough and easy to use

• Some models have too large historical interannual variability. 
• Filtering them out of the analysis reduces uncertainty related to future variability

• Model selection can be made by comparing with ERA5 (or any trusted and validated long-term reference) 
and using simple metrics.

• These data can be used for qualitatively assessing future frequency and strength of extremes (at least 
better than just referring to literature).

• Sensitivity analysis is always required (including choice of SSPs).
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WRA LT OWF Lifetime

Historical Scenario Future (SSP) Scenario

Historical scenario 
stops in 2014

For some regions, the effect of climate change may already be visible 
in the reanalysis.  Future work should include a quantification of the 

Time of Emergence (ToE) of climate change signal.
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