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Overview 
The authors examine statistics of extreme wind speeds at turbine height from three 
different regional climate models with convection-permitting configurations, with the 
statistics separated into different land surface types. The models are assessed in terms 
of the differences between them, to evaluate the uncertainties associated with 
modelling extreme wind climates. 
 
Modelling of the extreme wind climate is an important of research and highly relevant 
for wind energy. I appreciated some aspects of the paper, such as examining 
differences between types of land surface climates. However, I also found some of the 
methods and data used in this paper to be unsuitable, with interpretations of the 
results that are in my opinion, not accurate. For these reasons, I think the submission 
needs significant changes in approach. I will expand on these issues below. 
 

General comments 
 

• Observations 
The authors mention this as a limitation in the discussion, but I think the fact 
there are no observations used to evaluate the models undermines the rest of 
the work done here. It is interesting to compare the spread in extreme wind 
statistics between models, but if we don’t know any of the models represent 
some version of reality, then this exercise does not tell us anything about model 
uncertainties. For example, if one of the models produces nonsense, we will 
have no way of detecting this, and this will impact all the resulting 
interpretations of spread in the ensemble. In some points of the manuscript, the 
model spread is interpreted as accuracy or reliability (L216), but I disagree. In 
other parts, the authors correctly acknowledge that their method does not 
establish accuracy, but can provide insights into robustness (L244). But again, I 
would argue that observations are needed to establish robustness, otherwise 
the ensemble could agree (which here, I assume would be interpreted as being 
“robust”) but without being realistic. I would therefore strongly caution the 
application of any of these results to wind energy. The differences in annual 
average maximum wind speeds of 15-20 m/s certainly suggest that some of the 
models are producing an extreme wind climate that would be outside the range 
of observations if they were provided. 
 
The authors reference some studies that have analysed the spread in model 
ensembles (Bellucci et al. 2015, Smith et al. 2012, Yan and Tang 2013), but each 



of these studies appear to incorporate some source of observational data to first 
establish if the models are realistic.  

 
• Choice of methods 

 
o I found some of the methods chosen to not help in addressing the 

problem of extreme wind representation. Mainly the PCA analysis, which 
appears to use all daily wind data, most of which will not be extreme. I 
really appreciated the innovation of using this type of PCA analysis, but I 
think that this analysis will represent how the models vary generally, 
rather than providing any insights on extreme wind representations or 
agreement. Some of the interpretations of the analysis I also found 
strange, such as the authors suggesting that the orthogonal PCAs should 
somehow represent different model parameterisations such as 
convective processes and momentum transport. All these schemes will 
interact in the model to produce a given surface wind value. 
 

o In addition, I understand that the extreme value analysis was developed 
for application to limited periods of data, but I’m not sure that a 10-year 
period is long enough for this type of analysis. Generally, for 
climatological analysis, I think that 20-30 years of data is required, 
especially when analysing extremes.  
 

o If I understood correctly, the seasonal agreement analysis assumes that 
the models should be correlated in time in their representation of 
extremes. Given that the analysis was done at point data, this will not 
account for extreme winds that are produced similarly between models, 
but at slightly different locations. This might often happen often during 
the warm season due to convective processes with limited spatial extent. 
I think that this type of analysis should either use a neighbourhood 
approach (considering a radius around a point) or assume that the 
models aren’t correlated in time (and instead analyse their distribution). 
 

o I think the best methods in this work are the simplest: Figure 3 I found 
easiest to interpret and very interesting. This could simply be split up by 
land surface type, examining the entire distribution, and incorporating 
some type of observations. 

 

Specific comments 
• L31: ~10 km – GCMs are often coarser than this. 
• L35: Might be worth mentioning some limitations of CPMs in future. From this, it 

sounds like the models can resolve all of the convective processes and gust 
front turbulence required to simulate extreme convective wind gusts. But there 
are still unresolved sub grid scale processes such as convective entrainment 
and turbulence. 



• L41: I was a little confused by the intention of this paragraph. It started off talking 
about CORDEX but then covers several different points around CPMs (all 
relevant points) 

• L111: It is not stated if these wind components are instantaneous or represent 
some type of maximum/mean. The daily maximum is taken later (L228) and are 
referred to as gusts, but I wonder if these are actually gusts (gusts are usually 
defined by a 3-second average wind, whereas I assume instantaneous model 
winds are used from the model time steps). Are they the same in each model 
and could this explain some of the differences (i.e. different outputs rather than 
different model processes)? 

• L147: Do we know this? 
• Section 3.1.5: I’m a bit unsure why all points in the domain aren’t being used for 

analysis. Is it for computational reasons only? I feel like this is removing 
information/samples from the analysis. 

• Figure 1: I like this combined classification method! 
• L223: The models can develop their own atmospheric conditions separate from 

the initial forcing. 
• L228: Why was the daily maximum taken? 
• Section 3.3.1: What is the decorrelation time for wind? Does it depend on 

surface type/regime/season? 
• L361: Unsure of what this means. 

 


