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Review WES-2022-84: Validation of Turbulence Intensity as Simulated by the Weather
Research and Forecasting model off the U.S. Northeast Coast, by Tai et al.

This paper makes use of WRF model outputs and calculates turbulence intensity (TI) in
terms of a standard WRF output Turbulence Kinetic Energy (TKE) (Eq. 3).  This study also
made efforts to improve the simulation by using alternative Sea Surface Temperature
(SST). The comparison of TI with measurements from one site suggests there is
agreement between measured and modeled values, particularly for TKE, wind speed and
temperature parameters. However, even though there is slight improvement in TI using
new SST in the modeling, the results of TI are not as good as the other parameters which
are direct outputs from the model.

The reviewer believes that it is not a coincidence, as the reviewer is not convinced the
applied algorithm for calculating TI using TKE is correct. This is seen as a major point,
even though there are several merits in the current study, including the clear paper
structure, sensitivity tests of SST and corresponding analysis. The reviewer therefore
recommends ‘Major revision’ (or even ‘rejection’, depending on the editor’s judge how
serious the following point 1 is).

The authors simplified Eq. (1) and Eq. (2) to Eq. (3) by stating: “Here we assume
sigma_w^2 is negligible as the sigma_w^2 is often much smaller than sigma_u^2 and
sigma_v^2 offshore due to relatively low surface flux”.

Firstly, surface flux of what? Is it always small? Probably not when you later address
“unstable” conditions. 



Secondly, here the authors also “followed” “Eq. 1 in Bodini et al 2020”  - which only has
the first part of Eq. (3) and which was used for lidar measured 2-min averaged wind,
which is very different from the WRF output here. 

Thirdly, one has to prove if sigma_w^2 is negligible – one cannot simply assume. As
sigma_u, sigma_v and sigma_w are boundary turbulence parameters and there are
numerous literatures addressing the relationship between the three variables in the
surface layer when being normalized with friction velocity. A recent report from DTU
(Larsén, X. G. (2022). Calculating Turbulence Intensity from mesoscale modeled
Turbulence Kinetic Energy. DTU Wind Energy. DTU Wind Energy E No. E-0233) derived the
relation between TI and TKE using boundary-layer turbulence model, the Kaimal model.
From this approach, sigma_w is not negligible. It is recommended to refer to this report.

The authors suggest “for any given value of total horizontal wind variances, TI would be
larger when the wind speed is relatively smaller or vice versa”.

This is not true. The authors suggest TKE and U are not correlated, which is not correct,
particularly over water. Stronger winds over water generally lead to rougher surface (if
the water surface is not covered by foam), which corresponds to larger TKE.

Would the authors please explain how much value is added when downscaling HRRR (3
km) to WRF (2 km)?

 

In some of the analysis, the authors mixed “shear” with “TI”.
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