
Reply to Reviewers: 
We would like to thank the reviewers for their comprehensive review and insigh7ul 
comments, as well as to the associate editor for highligh9ng important concerns regarding 
our manuscript. In response, we have addressed each point raised and we believe the paper 
is now fundamentally be>er than before. Below, we provide the detailed responses to each 
comment, and we hope that our revisions addressed all the concerns which the reviewers 
and the associate editor had. 
 

Associate editor:  
Associate editor: Thank you for your revisions to the previous version of the manuscript. As 
the reviewers indicate, many of the ini9al concerns have been addressed. However, the 
following concerns should s9ll be addressed. 
 
1. From Reviewer 1: regarding the possibility of blockage – reasoning on excluding the 

blockage from considera9on should be incorporated into the text, perhaps using the 
response to reviewers, ‘we did not observe any indica9ons of spa9ally varying wind 
direc9ons aCributable to blockage for this farm.’ 
Author response: We have now incorporated a por9on of text men9oning the reason 
why a blockage model is not incorporated within the case study wind farm. 

 
2. From Reviewer 1: regarding binning, please also incorporate the reasoning for avoiding 

binning into the manuscript text. 
Author response: We have now incorporated the reasoning for avoiding binning into the 
manuscript text. 

 
3. From Reviewer 1: a more thorough jus9fica9on is required of the choice to not compare 

results against an uncalibrated model.  
Author response: We have decided to incorporate a comparison of results against the 
uncalibrated model. This comparison can be observed in Figure 15, with some addi9onal 
text explaining the error metric. The error metric is based on the metric applied in 
Nygaard N. G. et al., (2022). We updated Figure 9 and Figure 10 to comply with the same 
metric, as described using Equa9ons 3 and 4 

 
4. From Reviewer 2: a more thorough discussion is required of contribu9ng factors (and 

resul9ng limita9ons of this study) that cause differences between the rela9onship of 
wake growth rate and turbulence intensity seen here and the rest of the literature. (See 
Reviewer 2’s extensive first concern.)  
Author response: We have now incorporated this into our paper, discussing the factors 
contribu9ng to the observed differences between the wake growth rate compared to 
exis9ng literature. Here we mainly focus on the turbulence intensity and the scale 
difference of our cost-func9on metric when compared to the rest of the literature. 
Furthermore, we acknowledge the limita9on of assuming a constant turbulence intensity 
in our conclusion sec9on, where we also highlight the poten9al impact of site-specific 
characteris9cs on the calibra9on outcomes. Consequently, we explicitly advice against 
the direct applica9on of our calibrated tuning parameters to different sites without 
further recalibra9on. 



 
5. From Reviewer 2: A thorough discussion of the filtering criteria used to jus9fy the 

approach. 
Author response: We iden9fied that this addi9onal filtering criteria was necessary due 
to either above-rated curtailment, reaching values close to rated power produc9on, or 
minor underpredic9ons of power predic9on at rated capacity. It became clear that a 
one-size-fits-all approach might not be suitable for every wind farm, therefore we tried 
to explore alterna9ve methods. Consequently, we have refined the power-curve filtering 
process to more precise exclude data points related to curtailment near the rated power. 
We use the method proposed by Doekemeijer, Simley and Fleming (2022) with stricter 
margins. This can be observed in Figure 3. 

 
Addi9onally, we have considered the remaining reviewers’ comments as follows: 
 

Reviewer 1: 
 
1. Reviewer (first review): Line 145 – 152: This paragraph just states the blockage topic. 

But not how it plays into the challenges of calibra9on through SCADA data. 
Author: Blockage, when overlooked, can introduce addi9onal complexi9es in SCADA 
data interpreta9on, especially in large wind farms. The blockage effect could adjust the 
observed wind speed and wind direc9on. For the specific wind farm in ques9on, which is 
part of a large cluster, modeling the blockage would present significant challenges. 
Fortunately, we did not observe any indica9ons of spa9ally varying wind direc9ons 
a>ributable to blockage for this farm. However, considering the larger picture including 
neighbouring wind farms, blockage cannot be ignored. Therefore, we felt it was 
necessary to address this in our study.  
Reviewer: Again, blockage could also occur from a single wind farm. Therefore, the 
argument “we did not observe any indica9ons of spa9ally varying wind direc9ons 
aCributable to blockage for this farm” should also be taken into the text. 
Author response: We have now described this within the text (see author response 1 to 
the associate editor).  

 
2. Reviewer (first review): Line 171: What is prohibi9ng this type of analysis for binned 

observa9ons? 
Author: Binned analysis assumes balance: It is valid when the magnitude and frequency 
of overes9ma9on are in balance with the frequency of underes9ma9ons. Otherwise, 
results can be skewed. Addi9onally, the volume of usable data becomes limited in 
binned observa9ons, since even the down9me of a single turbine can introduce 
significant skewing.  
Reviewer: This reasoning should also be reflected in the paper text. 
Author response: This has now been added to the paper text (see author response 2 to 
the associate editor). 

 
3. Reviewer (first review): Figure 4 & 5: Can the authors provide a defini9on of the 

displayed metrics? Which quan9ty was used for normaliza9on? 
Author: We have now added the Equa9ons to the Figures 



Reviewer: Technical sugges9on: Because of the frac9on you could put the defini9ons not 
in the figure cap9on but in the paper text where there is more space to introduce them. 
Author response: We have now removed the Equa9ons from the Figure cap9ons, and 
instead added it to the text, together with an addi9onal explana9on of the parameters. 

 
4. Reviewer (first review): Sec9on 4.2: It would be good if the subclusters can at least be 

described a bit more in their configura9on. Furthermore, the discussion should also 
include the results from a baseline model that is not op9mized for comparison. Author: A 
Figure has been added that shows the coordinates of the wind turbines within the farm.  
Reviewer: An answer to the second part of the comment was given to the other reviewer. 
The authors have decided against comparing their results to an uncalibrated/different 
model. In my opinion this is of cri9cal importance in the future to benchmark the 
proposed method. 
Author response: We have decided to incorporate a comparison of results against the 
uncalibrated model. This comparison can be observed in Figure 15, with some addi9onal 
text explaining the error metric (see author response 3 to the associate editor). 

 
 

Reviewer 2: 
1. Reviewer: I was not sa9sfied with the authors’ response to the first general comment of 

Reviewer 2. The found rela9onship between the wake growth rate and the turbulence 
intensity differs from a body of literature that observed a stronger rela9onship from field 
experiments (e.g. Trabucchi et al., 2017), wind tunnel observa9ons (Ishihara and Qian, 
2018*), and large-eddy simula9ons (e.g. Niayifar and Porte-Agel, 2016). In my opinion, a 
discussion of what might contribute to the differences and men9oning possible 
limita9ons of the present study is required in the manuscript given the differences.  

 
Reviewer: The authors replied to the general comment no. 1 of Reviewer 2 that their 
‘decision to focus on the velocity deficit model and to exclude others, like the wake-added 
turbulence model, comes from the interdependencies these models show.  Including both 
submodels could lead to a mul9modal solu9on space, where certain parameters in one 
submodel influencing adjustments in another.” From this, I understand that the op9mized 
parameters might change if those submodels are changed. Therefore, the found wake 
growth rates and the conclusion that ‘comparing the op9mized parameters to the 
baseline reveals that the baseline parameters underes9mate the wake effects, which 
subsequently leads to an overes9ma9on of the expected yield’ should be sohened by 
men9oning the limita9on in the paper explicitly in my opinion.  

 
Reviewer: However, there are also possible reasons that can be men9oned why it might 
be different from the studies cited in the first paragraph above. They only used isolated 
wind turbines to determine the rela9onship between turbulence intensity and wake 
growth rate. It might be that the rela9onship is naturally different inside a wind farm, 
because the turbulence of the interior wind farm flow changes not only in its intensity, 
but also in scales. Some papers showed that the thrust coefficient of the wind turbine 
affects the wake recovery as well. 

 



Author response: We acknowledge the limita9on arising from our decision to analyze 
the wind farm at a single TI of 0.06. The choice to go for a TI of 0.06 was based on the 
work by Doekemeijer B. M. (2022), but we recognize that this assump9on will make the 
results only representa9ve for a given TI of 0.06, meaning that changing the TI in the 
model will require addi9onal calibra9on. We have incorporated this to both the 
op9miza9on results sec9on and the conclusion sec9on. 

 
Moreover, we are aware of the differences between the above-men9oned papers and 
our acquired results. Our analysis focuses on the collec9ve behavior of the wind farm, 
where the men9oned studies focus on a single turbine wake, where the focus is on a 
given number of rotor diameters behind the turbine. Tuning on such scale can make the 
tuning parameters account for flow physics, which are inherently different to those 
compared to the single wake case.  

 
Nevertheless, assuming a TI equal to 0.06 is a conserva9ve es9mate for AEP calcula9ons 
compared to other available op9ons, such as calcula9ng TI from SCADA, met mast 
measurements, or by using IEC standards as reference, which could lead to larger 
devia9ons from the reference value determined by Niayifar and Porte Agel (2016). Our 
focus is on quan9ta9vely op9mizing the performance of the en9re wind farm, rather 
than qualita9vely analyzing the wake effect of an isolated wind turbine. The effect of 
turbulence is something we are willing to study in the future.  

 
In conclusion, we recognize the limita9ons associated with our chosen TI and the 
observed differences between our findings and the reference literature and we have now 
addressed this within our paper, both in the op9miza9on results sec9on and the 
conclusion sec9on. 

 
Reviewer: Regarding the implementa9on of the model that was op9mized here, the 
reply also did not address my ini9al concern. It is true that nacelle mounted 
anemometers are not perfect, which can be seen from a comparison to upstream looking 
lidars/upstream located met towers that have been published for some field campaigns. 
However, the power curve provided by the manufacturer is of unknown quality (or at 
least it is not provided in the manuscript) and the power curve might have been created 
for an undisturbed inflow (e.g. an inflow that can be described with a log- or power-law). 
It remains the ques9on if and how it can be applied to a waked or par9ally waked wind 
turbine in the interior of a wind farm. The reply of the authors did not rule out that the 
differences in wake growth rates found here and those in other literature might be partly 
explained by such issues. Therefore, I am missing here as well that the author men9on 
such possible limita9ons of their findings.  

 
Author response: We have refined the power curve filtering process, as visualized in 
Figure 3, by narrowing the filtering boundaries. While I do agree that the power-curve 
might have been developed assuming an undisturbed inflow, it is s9ll unclear which 
approach more accurately es9mates wake losses. For instance, in scenarios where a wind 
turbine experiences a small par9al wake effect on either its lea or right side, the impact 
on the nacelle-mounted anemometer is expected to be minimal, yet a reduc9on in 
power produc9on is expected. In our opinion, a comprehensive analysis of such cases 



would necessitate a parallel study with the cost-func9on based on wind speed rather 
than power produc9on. Nevertheless, we will indeed acknowledge this limita9on, along 
with the previously men9oned ones, in our paper.  

 
2. Reviewer: Sec9on 2.4 / line 252 – 259: The filtering criterion is s9ll mysterious to me and 

the clarifica9on by the authors have not improved this. The authors say that they 
some9mes observe discrepancies between the ac9ve power and the power set point at 
wind speeds above rated wind speeds. Addressing this issue with threshold for the ra9o 
of the wind speed variance is s9ll not intui9vely clear to me. I suspect that the criterion 
might work for the authors special circumstances at their experimental site, but I doubt 
whether it is a universal approach to detect this issue with the turbine opera9on (I 
wanted to test this on a set of SCADA data to verify but I did not find the 9me in the end). 
Therefore, I believe the authors should add the following informa9on to the paper:  
(1) A summary of the impact of this filter criterion (How many data points does it remove 

from the total? Can it be shown that that it is successful at removing what the 
authors describe?).  

(2) It should be clearly stated whether the filter criterion is based purely on a correla9on 
or whether there is also a physical causa9on to support it (and in case of the former 
that it might not be a procedure that can be universally recommended to iden9fy this 
state of turbine opera9on).  

 
Author response:  
 
We iden9fied that this addi9onal filtering criteria was necessary due to either above-rated 
curtailment, reaching values close to rated power produc9on, or minor underpredic9ons of 
power predic9on at rated capacity. It became clear that a one-size-fits-all approach might 
not be suitable for every wind farm, therefore we tried to explore alterna9ve methods. 
Consequently, we have refined the power-curve filtering process to more precise exclude 
data points related to curtailment near the rated power. This can be observed in Figure 3. 
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