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GENERAL COMMENTS

This manuscript with the title ‘In situ measurements of meltwater percolation flux in sea-
sonal alpine snowpack using self potential and capillary pressure sensors’ by Clayton
deals about a new experimental study of three measurement steps at a high-alpine test
site in central Colorado near a permanent SNOTEL snow monitoring station. With this
feasibility study, the author aims to improve the understanding of liquid water within a
snowpack which might be useful for a better understanding of snow melting processes.
The topic of this manuscript is interesting, however, the paper in its current form is not
recommended for publication in The Cryosphere – I suggest major revision.
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I agree in all main points with Referee 1. This encompasses that it has to be clearly
stated that it is a feasibility study and that the entire measurement time period is quite
short and should actually be repeated (this is the case for all three measurement steps)
and the in situ measurement step should be longer to derive more reliable results. The
literature review should be enlarged / completed regarding classical (dilution, calorime-
try, permittivity) and modern techniques (e.g. radar, GPS), which can continuously
track diurnal and seasonal variations in liquid water, and whereof some are even non-
destructive. It should be emphasized to a greater extent that this is a destructive
method which is by nature error prone, especially as flow paths and snow pores as
well as the temperature gradients within the snowpack around the installed sensors
are very likely different to the conditions in the undisturbed snowpack – please include
also relevant literature references on this issue.

SPECIFIC COMMENTS

SWE: The unit of SWE is millimetres – please correct this in the text and the figures.
This will also help to distinguish between snow depth and SWE, which is not always
clear in the manuscript. This is also the case when you introduce q_SP with cm/d – I
think it should be mm/d. LWC: Is it possible to additionally derive the volumetric liquid
water content (LWC) in snow with your method (as you can do so with tensiometers
for soil moisture measurements if you know the soil texture and by applying a water
retention curve)? If so, this would increase the value and comparability of this study.

Rearrangement of sections: The introduction section should give a broader overview
on the state of the art and it I would recommend to already mention here your objectives
(currently section 3). The passages where you start to introduce equations should be
shifted to the methods section (e.g. as a sub-section). Some statements in the results
section already belong to the discussion part – please separate results and discussion
clearly or rename the section to ‘results and discussion’ and avoid repetitions (e.g. p.8,
l. 31). The discussion has to be improved markedly and I would suggest to separate it
from the conclusions.
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References: Besides the additional references Referee 1 mentioned, also work from
Schmid et al. (doi: 10.1002/2015GL063732), Koch et al. (doi: 10.3390/s141120975)
and Bradford et al. (10.1029/2008WR007341) should be mentioned in the introduction
section. Regarding capacity measurements like Snow Fork and Denoth meter mea-
surements, Techel & Pielmeier (doi: 10.5194/tc-5-405-2011) presented a very compre-
hensive study. Regarding discussions on the diurnal patterns on liquid water in snow,
also recent work from Webb et. al (e.g. doi: 10.1111/1752-1688.12522) should be
mentioned.

Figures: The quality of almost all figures has to be improved.

In the abstract you abbreviate ‘self-potential’ with SP, however, later in the manuscript
(p.2. l.16) you abbreviate ‘steaming potential’ with SP. Please use this abbreviation in
a uniform way – this might also have an influence on the wording in the title. Moreover,
if you want to keep ‘self-potential’, please correct the title to self-potential with ‘-’.

Can you state on the issue that during snow melt, the sensors might be melted out and
are lowered in their installed position height? Actually I can’t imagine that you recorded
useful data with sensors SP E1 or SP E2 at the end of your measurement period.

P2, l.22: Please correct ‘dialectric’ to ‘dielectric’ and it is not clear what you actually
mean. Is it the relative permittivity, the real part of the complex permittivity of soil or
the permittivity of free space (e0) - but then the value would not be correct? Please
specify.

p.3, l.6: You write ‘we’ – do you have co-authors? If so, please mention them or change
the text. p.3, l.10 ‘q’ should be written cursive – please check if all variables are written
in a uniform way (also in the figure legends). This is for example also an issue for the
variable ‘Se’ in various equations, etc.

p.5, l.7: You write that your test site is covered with ‘mixed and forested shade’ and
that it is installed in a slope with an angle of 8◦ – is this comparable to the conditions
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at the SNOTEL site? Please give more information on the SNOTEL site. Actually
the conditions at your test site seem to be different, as the SNOTEL station melts out
earlier.

p.8, l.11: (5) Include information on the radiation or even the full energy balance as
temperature describes not the entire melting processes.

p.9, l.2: 105 cm/d (1050 mm/d) seems to be very high – is this value realistic?

p.9, l. 8-12: Is it really possible to compare the bulk snow melt values, which you can
measure with the snow pillow with your specific point measurements at the sensors
installed at a certain snow depth. Please state on this in more detail.

p.9, l. 19/20: This is an interesting point, but should be given as an outlook – instead
of in the results section.

p.10, l.13: Actually, an error range of +26% to -47% seems to be not too encouraging.
Please state on this.

p.12, Figure 1: It is nice to include an overview map, However, this one is too imprecise.
An overview should also include the SNOTEL station.

p.13, Figure 2: Actually, in this picture you cannot really see the test site or to which
extent it is covered by trees. Maybe you can include a picture in Figure 1 as a small
picture and another one showing the SNOTEL site.

p.13, Figure 3: Not sure if this picture is really necessary either. Maybe it can also be
included in Figure 1.

p.16, Figure 7: The first 5 cm are described as fresh snow, however, a grain size of 0.3
mm is very unusual for fresh snow, this might also be wrong for the decomposed forms.
Moreover, the symbols of those two layers are not correct for the form you describe in
the blue part.

Figures 9 – 13: In general, the legends and axis texts are very inhomogeneous. Some
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legend items are written as abbreviation, some include the full wording, some include
units, some do not. Units should not be included in the legend - they are part of the
axis text. Please be uniform and remember that a figure should be self-explanatory,
which is presently not always the case.

Figures 11-13: What do the straight brown or green lines, respectively, show? It looks
like a display error, please correct.

Figure 11: Please insert that you show the mean of SP E1E2 or SP E3E4, respectively.
Why do you actually show the mean of two sensors – it would be interesting to see E1,
E2, E3 and E4 separately, as they are all installed at different heights.

Figure 12: The values of yellow boxes (sum of q_SP-24) of the last two days are very
high – is this realistic?

Figure 13: This plot contains the same information than Figure 12 – it seems unneces-
sary and redundant. Moreover, the units should always stay the same (this is e.g. not
the case for the melt flux). Moreover, to stay uniform, you should also insert the unit for
water saturation in the y-axis (instead of its abbreviation).
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