Response to Associate Editor

Editor's comments appear in italics, our responses appear in boldface blue text.

Dear authors,

Thanks for the revised version of the manuscript as well as for answering all the reviewers'
comments and the interactive public comment. | would like to address that | do agree with the
reviewers in some if not all of the main aspects that make the manuscript unpublishable at this
stage. Particularly, after looking at your responses and the track-changes version, | find that:

1. The manuscript is still quite focused on describing the response of the model by looking at
specific variables but | cannot see that clear specific research questions are being asked. An
example of this is the abstract: more than half (the second half) of it addresses the specific
results of your findings (lines 9-17) but then what? Can we trust these results or how uncertain
they are? Is local meteorology really being affected?

Thank you for clearly expressing this concern. In light of this and other questions raised
by the associate editor and reviewers, we have reformulated the manuscript to focus on
the sensitivity of micrometeorological impacts of wakes to the amount of added
turbulence kinetic energy in the Fitch wind farm parameterization and included new
figures showing how the results are sensitive to the amount of added TKE, to hopefully
guide future research efforts. This focused research question is reflected in the new title,
“Simulated Meteorological Impacts of Offshore Wind Turbines and Sensitivity to the
Amount of Added Turbulence Kinetic Energy”, a revised introduction and discussion of
the results, as well as revised and/or additional Figures (9 through 22).

We have highlighted the research questions being investigated in our analysis in the
Introduction:
“Given the scenario above, the following research questions guide this study:
e What are the year-long impacts of offshore turbines on simulated local
meteorology?
How does atmospheric stability influence the results?
How does varying the amount of added TKE in the WRF wind farm
parameterization (WFP) affect the results of the above questions?
e Can areliable method be developed to automatically estimate wake
characteristics from WRF WFP simulations?
e What is the relationship between simulated boundary-layer height and the extent
of simulated wind plant wakes?”

Finally, the question “Is local meteorology really being affected?” is a question that
simply cannot be answered with a simulation-based study. However, several simulation-



based studies have been published on different aspects of wakes, demonstrating the
broad interest in simulation-based assessments of local meteorology. For example,
Golbazi et al. (2022) carry out a simulation-based study in this area over three months. To
assess possible (entirely model-based) impacts of wakes on upwelling, Raghukumar et
al. (2022, 2023) carry out simulation-based studies.

2. The choice of the setup. | understand this was the best setup from the 16 setups compared in
Bodini et al. (2024) but | guess that that study only looked at setups with one WFP under one
WEFP setting? The challenge here is that your focus is on the effect of this WFP and it becomes
really difficult to judge whether the impact of the wind turbines are much different when using
other WFP or other WFP settings. So the question is also whether the title of the manuscript
does really reflect what you describe in your work. | think both reviewers are really concerned
about this issue.

We have changed the title of the paper to “Simulated Meteorological Impacts of Offshore
Wind Turbines and Sensitivity to the Amount of Added Turbulence Kinetic Energy” to
more accurately reflect the new focus on the impact of the amount of added TKE. Of
course other model setups may have slightly different results, but it would not make
sense to carry out large simulations for a setup that, in the no-wind-farm scenario, did
not agree well with the available observations.

| also agree with you in that, e.g., 25% TKE is not a settle number, but that is perhaps not the
main point. The main point is whether the impact on the variables you study will be significantly
different if you use 33% or 25% or similar. | am not sure how to address this challenge (if you
should do other simulations or similar) but it is a strong concern.

The original version of our manuscript used only the results with 100% TKE. To address
this concern about the impact of a range of TKE values, our revised version now
includes the same assessments with 0% TKE. These two values represent the bounds of
possible values, and so bound the range of possible impacts.

3. You add some results of Rosencrans et al. (2024) to justify your choice of setup. First, | think
that somewhere in the introduction you should briefly tell what are the differences between this
work and that of Rosencrans et al. (2024).

We have added a sentence to the introduction:
“This focus on meteorology distinguishes this contribution from that of Rosencrans et
al. (2024), who focus on hub-height wind speed and power production impacts.”

Second, the sensitivity study seems very short and difficult to scale to one year.

We are puzzled at this suggestion that one year is a short time for a sensitivity study
considering that Golbazi et al.’s sensitivity study (2022) uses three months, Pryor and



Barthelmie (2021, 2024) use 55 days. Our one year significantly extends the record of
consideration.

Third, and related to the community comment, could the subtle impacts you mentioned this
latter study found be related to the way the simulations are performed? By “fixing” SSTs,
impacts of close to surface variables might be minimal given this type of setup. | understand the
challenge of coupling with a wave model, but then what if it does have a strong influence? Can
we perhaps use a slab surface model over water instead and not necessarily coupling if we
need to study effects close to surface? The point here, again, is that you are examining the local
and close to surface impacts of your simulations but this could potentially be greatly impacted
by the way you simulate them. Perhaps for analyzing wake areas and the extend of wakes, the
simulations as they were carried out can be of great use but can they really be used to study
these local/surface effects?

We agree that the possible impact of the surface is an interesting area of future research,
and we are in fact working on coupled simulations. (In general, the coupled simulations
minimize wake effects even more than what has been shown here.) We appreciate that in
other correspondence the editor has agreed that coupled models are not necessary at
this stage of the work. This present work advances the science by assessing seasonality
(beyond the one season or 55 days covered in previous studies), and future work should
assess the impact of ocean-atmosphere coupling. Such an advance is beyond the scope
of this paper, and we have added a full paragraph to the Conclusions to suggest this area
as future work.
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