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Characterizing coastal turbulence and wind speed gradients using anemometer array to improve
wind energy assessment. by H. Potter, E Beibei

The paper presents an experiment consisting in a vertical profile of three components ultrasonic
anemometer measuring the wind speed and fluxes from 14 to 27m at the coastline. An analysis is made
on the stability function from the MOST theory for various wind sectors and deviations are found.

The paper is well written, although a re-organization is needed, and most figures are interesting. There
are a lot of references. The data acquisition and curing seems well done.

The paper suffers from major concerns. Most importantly, but not only, due to the fact that conclusions
are not supported by observations and analysis. The possible influence of the observations for the wind
energy sector needs also to be better explained.

Some discussions/conclusions are not supported by the results

1. 16 “This occurred because waves refract and shoal parallel to shore which increases surface
roughness independent of wind.”

— Results presented in this paper do not establish a clear link between MOST departure and evolving
waves. To me, this is a statement that is not supported by the results (although it might be right...)

1. 17-20 “Onshore winds cross the waves and create strong wind—wave coupling, while alongshore
winds move along the waves, weakening the coupling and reducing effective roughness. Changes in the
roughness then alters the wind speed which propagated through the boundary layer impacting winds
aloft. The results of this study should be used to inform wind farm siting to optimize energy yield.”

— Once again, results are not supporting this statement. No calculation nor discussion on, for example,
the aerodynamic roughness length is provided.

In section 5.4

What is the evidence that differences in u*/Uz are due to the sea characteristics?

There are not analysis of buoy measurements, no estimation of surface roughness evolution with
distance. Could it be due to upwind topography (fetch)? Complex coastal events like breeze, low-level
jets...?

Other major concerns

- Contrary to what the title suggests, coastal turbulence is not studies as such in this paper. Turbulent
and heat fluxes are computed to assess thermal stability but no info is given nor discussed on the
turbulent kinetic energy, integral length scales, turbulent scales and spectra.



- 1. 65 and equ 6 : MOST integration is incomplete, or misleading, more explanation is needed: equ 3 is

z
integrated between z0 and z and the term Wu(fo):O is omitted. Also U_0 is U(z_0)

- As mentioned in the text, anemometers are placed on a tower (not a mast). Looking at Figl, it is
natural to think about the effect the tower could have on the measurements. More details are needed
such as the distance of the anemo to the mast, the size of the mast. Please provide the exact location of
the tower in figl middle. What is the red section in fig1?

- Results are showing statistics, as such, it is important to discuss the seasonal representativity of the
data.

- Fig6 left, this graph shows the absolute deviation of u* with reference to the lower anemometer. Why
choosing the lowest? Also, why looking at absolute difference? A difference of 0.05m/s can represent
10% or 100% of the flux. Same thing with fig 6 (right), the question of the relative deviation seems
central to determine wether the layer is constant flux or not. Is there a reason why this is not addressed?

- 1. 230 “Results indicate that the flux layer does not vary with height” — where is this conclusion
coming from?

In section 5.1

1.268 writes: “Typically, an increase in wind speed increases friction velocity, which means the
atmosphere is moving from neutrality as the absolute value of the Obukhov Length increases (Eq. 4)”
— isn’t it the reverse? “Typically, an increase in wind speed increases friction velocity, which means
the atmosphere is moving TOWARDS neutrality as the absolute value of the Obukhov Length
increases (Eq. 4)”

then, “It is therefore reasonable to think the increase in m_r at higher winds in Fig. 10 may reflect
stability changes. But this isn’t the case.” — I may have missed something but fig10 seems to suggest
that “m_r” tends to positive values with increasing wind speed. Positive values of m_r is is likely to
reveal neutral cases, so a more constant flux layer for higher U_z.

Then “We found no evidence that a neutral boundary is more likely to yield a divergent flux layer.”
some plots are given in annex are not convincing in this regard as we cannot see the density of data in
fig A1. Fig 10 with colors for stability might help.

- the link to the wind energy sector needs to be further described (measurements at less than 30m,
modification in shear)

Organization
section 5.1, 5.2 are not discussion, they present results.

Other comments
- Two wind direction are defined in the text, the “classical” North/south, and another relative to the
shore. They cannot be called with the same name. In Fig2 for instance, it needs to be specified.

-1.27 and 41 — problem of numbering, 1.1 do not exist



- 1. 37 explain what the “standard 10m neutral equivalent wind speed” is and explain when you use it.
Otherwise, remove.

- Equ 1 - points should be out of the equation
- 1. 234 please define “p”

- Additionally to the temptation parametrization, It would have been interesting to study the relevance
of the flux/gradient in the different cases.

- label in fig A1 middle



