Interactive discussion for amt-2018-302:

The Disdrometer Verification Network (DiVeN): a
UK network of laser precipitation instruments

Response to Reviewer 2
The authors thank the reviewer for their time and consideration given to this manuscript.
The reviewer’s comments have been listed below in bold and responded to individually
in red italics.

* General comments:
The authors described and reported on the performance of a disdrometer network
in the UK. I have found the work well written and without significant scientific flaws,
as well as being of interest to precipitation researchers. For these reasons, I
recommend publication after minor modifications.
* Specific comments
1) Page 3, line 22: "As of the time of writing this publication, operational net-works
of disdrometers are uncommon”. This may be true of optical disdrometer, but
radar-based units have been used operationally for example in Canada to
determine precipitation type from the early 1990s to about 2010 on all automatic
stations. See https://journals.ametsoc.org/doi/full/10.1175/2007JTECHA957.1 and
references therein.
The authors thank the reviewer for pointing this out and have added this to the paper as
quoted below:
“As of the time of writing this publication, operational networks of disdrometers are
uncommon, with the notable exceptions of Canada (Sheppard, 1990) and

Germany. Networks of disdrometers solely for research purposes have been
frequently deployed for short periods of time.”
2) Page 4, line 32, or somewhere else: What is the quantitative meaning of the
quality index? For example, what does an index of 90% mean, beyond being better
than one of 80% and worse than 95%?
The manufacturers describe the quality index as an ‘estimation’ which has many inputs
and again the details are not provided in the instrument manual. Through personal
communication the manufacturer mentions the number of particles in each bin and the
overlap between the empirical relationships used (which are not provided) in the
determination of this index. The manufacturer then goes on to dismiss the usefulness of
the index in personal communication, listed below. However, the case studies in the paper
show that it has some ability to show when the Present Weather code assignment is less
confident e.g. in Figure 13 and especially in Figure 8 where mixed phase present weather
codes have reduced quality index.
The manufacturers supplied the following, in a personal communication on 20 Sep 2017:
(Manufacturer comments in blue italics)
1: Is there a function or equation you can give me to show how measuring quality
is calculated?
1: We do not issue this info. Reason:
The quality of the measurement results can only be estimated by the LPM
disdrometer by means of the number of particles measured in the individual
internal range classes and the ambient temperature. Further influences of the
quality are to be expected with corresponding wind speeds (depending on the type
of precipitation type) and with very dense fog (+ light wind).
Conclusion: in our opinion it makes no sense to use this estimated value without
further consideration of the environmental conditions.
2. How many hydrometeors are required to get 100%? For “no precipitation” how
many are required for 100% accuracy?
2. REMARK: it’s only “our” ESTIMATION:

Example Hail:

2 particles

~ 50%

5 particles ~ 100%
Example No Precipitation 100%: max. 5 Drizzle-Particles
3. Does the disdrometer record the second highest probability class? E.g. if Snow
is 87% and rain is 65%, can I see that, or does it just output the highest probability?
3. Prec-type classification is done according the WMO-codes.
E.g. if Rain and Snow is detected, the code 68(Rain AND Snow) is taken.
The so-called “measuring quality” value is not taken for this classification.
4. Can you tell me which speed/diameter bin is classified as each precipitation
type? Where is the scientific evidence that those choices are correct? Is there an
uncertainty on those classes?
4. For drizzle and rain we use the gunn-kinzer relation. The diameter/fall speed
relation of hydrometeors are well measured, there are many scientific publications
available. However, there are overlaps between some types of precipitation that
lead to uncertainties in the measuring principle of this sensor.

3) Page 6, lines 9-11 : Given the simplicity of your assumptions (all drops measure
0.8 mm), I would reduce the reported accuracy of your probability of simultaneous
occurrence to a single digit of precision, i.e., 0.09% and 7%. And at 0.8 mm, these
are drops, not “droplets” (line 6).
This has been corrected in the text.
4) To what extent do you need Sections 3.2 and 3.3? I’ll leave it to you to decide.
The authors wish to keep these technical details. The low-cost installation and continued
low running costs of DiVeN are key aspect of its’ success, and the network would not be
possible were the costs higher. There has also been considerable attention within the
atmospheric science community about “low cost” sensors and we hope to contribute to

this larger discussion. The authors leave the decision of the applicability of this material
in an AMTD article to the Handling Associate Editor.
5) Page 11, line 26-27: “[The Doris event] will be a valuable case by which to
compare the performance of radar hydrometeor classification schemes.”. Yes and
no: It depends on the altitude of radar measurements compared to your groundlevel measurements. In such events, if melting occurs at too low altitude, the radar
may be blind to it. There are hence two aspects to HCA performance: Accuracy at
altitude, and representativeness of the assessment at altitude to surface
conditions, both of which being two very different research projects.
The authors appreciate the comment made and will consider it going forward in future
research which is primarily on the radar-derived surface hydrometeor type products. The
text has been changed to specify radar-derived surface hydrometeor type products only.
6) Page 12, line 20, on the effect of wind: A strong surface wind would also often
create strong surface turbulence that may affect drop vertical velocity in addition
to worsening edge effects.
“The fall speed of hydrometeors measured by the disdrometer may be affected by
the wind, in particular winds tangent to the disdrometer as was the case here (NS oriented beam, westerly wind).”
changed to:
“A strong surface wind is associated with turbulent eddies which have some
vertical component. The intermittent vertical wind acts to widen the drop velocity
distribution. Furthermore, turbulence breaks up droplets thus skewing the drop
size distribution. Finally, winds tangent to the beam (N-S oriented beam, westerly
wind) as was the case here, increase the number of beam-edge hits which reduce
the quality of the data.”

* Technical corrections, typos, etc :
Page 5, line 4: Section 44.1 -> Section 4.1

This has been corrected in the text.
Page 5, line 30: 0.5 mm snow aggregate -> 0.5 mm ice crystal
This has been corrected in the text.
Page 6, line 13: Section 44.2 -> Section 4.2
This has been corrected in the text.
Page 11, line 26: its’ -> its
This has been corrected in the text.
Page 12, line 10: Waldvögel -> Waldvogel
This has been corrected in the text.
Table 3 title: Disrometer -> Disdrometer
This has been corrected in the text.
Figure 13: Can you fix the alignment problem between the line plots (reporting on
the minute mark) and the hydrometeor determination graphics (plotted in between
the minute marks)?
The line plots on Figure 13 have been shifted forward by 30 seconds to indicate that a single point
is valid across the minute labelled, thereby following the notation of the hydrometeor
determination plot.
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