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Review of “A turbulence data reduction scheme for autonomous and expendable
profiling floats” by H. G. Hughes, J. N. Moum, and D. L. Rudnick

   Existing satellite data transfer rates prevent complete transmission of rapidly sampled
turbulence measurements using autonomous and expendable profiling float arrays such as
deployed in the Argo Program. It is therefore necessary to reduce turbulence data
onboard. This study proposes a new scheme which invokes simple power law fits to shear
probe voltage spectra and fast thermistor voltage spectra that yield a fit value as well as a
quality control metric. At roughly 1 m vertical interval resolution, this scheme reduces the
dataset size by a factor of ~240, namely, only 3 kB for each 100 m of a profile. The
scheme is applied to a dataset comprising 650 profiles and compare its output to that
from the standard turbulence processing algorithm. For ε (χ), values from the two
approaches agree within a factor of two 87% (78%) of the time, which are greater than or
comparable to that between the ε and χ values derived from two shear probes and two
fast thermistors, respectively, on the same profiler.  

  Considering that continuous turbulence observations using autonomous and expendable
profiling floats such as Deep Argo floats will be the norm in the near future, the
development of the data reduction scheme as described in this paper is indispensable and
deserves publication. Nevertheless, I am still not convinced about some aspects of the
data reduction scheme described in the paper, so that I would be happy to receive some
answers before publication.

Major Comment

The data reduction scheme proposed in this paper presupposes the existence of a
spectral slope with k1/3 dependence in the inertial subrange. However, Figure 4 shows



that the shape of the measured shear spectrum significantly deviates from that of the 
Nasmyth spectrum, and does not appear to have the k1/3 slope presupposed in the
inertial subrange. I am afraid that, in this case, the proposed formulation to obtain ε
using the correction factor FNa defined by (17) and (20) might break down.
Also, in this case, does the “fit score” defined in this study have any meaning? In other
words, even if a good fit score is obtained by matching the ε calculated for 1-3 Hz with
that for 3-5 Hz, this cannot necessarily be an indicator of a good match between the
measured spectrum and the Nasmyth spectrum, and it may cause errors in the
estimation of ε using (17) and (20), right?
In section 4.1, the method for obtaining εint is not presented, and the discussion in
section 4.1 proceeds without clarifying the definition of εint. Wouldn't it be easier to
understand the overall flow of the discussion if the definition of εint written in section
4.2 were given first, followed by the discussion in section 4.1?
Please add to the end of section 7 the reason why the agreement between the obtained
χ values and those obtained from the standard scheme becomes worse than in the case
of ε, even though the method for obtaining χ from the reduced scheme is basically the
same as in the case of ε. 

Minor comments

Line 198: six times smaller than → eight times smaller than
Although Hs(k) is defined in (3), it appears somewhat suddenly in (19) in section 4.1
without any connection to the preceding discussion, which seems a bit awkward.
Just below color tones in Figures 7 and 10: proportion (%) → proportion (× 100 %)
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