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Originally I was enthusiastic to learn more about the permafrost and surface energy
balance of a polygonal tundra site in northern Siberia at Samoylov Island. Actually, the
locality by itself seems to warrant a publication in the scientific literature. However what
I had to read was more of an experience with the Department of the Seemingly Obvious
– a nice Master’s thesis approach but without the scientific rigor that I expected.

The present manuscript goes a couple steps behind what Ohmura already pub-
lished (see Ohmura (1984), OHMURA (1982a), OHMURA (1982b), OHMURA (1982c),
OHMURA (1982d)). Most of the statements are either textbook knowledge or qualita-
tive statements that are so broad and all-inclusive that they cannot really be wrong.
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This does not really add anything to our current understanding of Arctic energy bud-
gets of polygonal tundra. And some of the rather bold statements are not really based
on profound quantitative analyses of available data.

For example, page 923, lines 22-26: “As the contribution of the ground heat flux to
the surface energy balance is significant even in the summer months, an adequate
representation of the soil domain in global climate models seems mandatory, if the
land-atmosphere exchange processes in permafrost regions are to be modeled cor-
rectly.” – this is not supported by your data. Anyone who knows about global climate
models also knows the costs associated with it; before you can show that any process
that is not covered in the model must be included, it is important to show the level of sig-
nificance. It is a misconception to assume that a more detailed model will automatically
achieve a more correct representation of reality.

Other aspects on the experimental side of the manuscript seem similarly flawed. For
example, page 924, lines 8–11: “With albedo differences between wet and dry areas
on the order of 0.05, the net short-wave radiation can be on average by up to 7 W
m2 higher at wet compared to dry areas, while the diÃřerences can exceed 25 W m2

for high radiative forcing during midday.” – if you ever read the manual of such an
instrument you will find the following specifications for the Kipp and Zonen CNR1:

Pyranometer: Zero offsets at 200 W m−2 thermal radiation: +15 W m−2 and for 5 K
h−1 change in ambient temperature: ±4 W m−2. The directional error is specified at
±25 W m−2 (at 1,000 W m−2).

Pyrradiometer: The Kipp and Zonen manual sais “On a sunny windless day with a solar
irradiance of 1000 W m−2, an error of 25 Watts per square metre can be expected.”

Your text on pages 906/907 seems to partially express this knowledge, but then you
argue (on page 919): “This high closure term can be partly explained by an under-
estimation of the net radiation: a comparison of the NR-Lite and the four component
sensor during fall 2008 reveals an offset of 6 W m2, which is substantial considering
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the generally low radiation budget.” – in my view this is a misconception: if something
is not statistically significant (6 W m2 is way below the accuracy of any of your radiation
instruments!) then you cannot claim at the same time that it is substantial. In real-
ity your measurements are unable to support the hypothesis that the null hypothesis
(difference is zero) can be rejected.

Another serious conceptional error is found in Fig. 8 and text on page 921: “If only ran-
dom measurement errors would be in- volved, the expected EBR distribution should be
more similar to the normal distribution displayed in Fig. 8.” – this is not correct. If you
look at the uncertainty of a ratio where both the denominator and enumerator are sums
or differences (your Eq. (8) for EBR), then it already becomes clear where the concep-
tual flaw is: already Wikipedia knows (http://en.wikipedia.org/wiki/Ratio_distribution)
that ratios of normally distribute variables are not normally distributed:

“When X and Y are independent and have a Gaussian distribution with zero mean the
form of their ratio distribution is fairly simple: It is a Cauchy distribution. However, when
the two distributions have non-zero mean then the form for the distribution of the ratio
is much more complicated.”

Now, also the difference and sum between normally distributed variables are most
likely not normally distributed (one finds plenty of hits by just googling for “probability
distribution of sum of two variables” gives a good starting point to learn about unknown
topics.

My view is that the scientific literature should be more rigorously founded than
Wikipedia and other sources, and hence I would reject such an article that does not
really comply with available knowledge and does not advance our understanding of
the system under investigation. I hence strongly disagree with your statement on page
921, lines 3–8: “The normalized EBR distribution of the entire data set roughly resem-
bles a normal distribution featuring a mean value of 0.86, a standard deviation of 0.34,
and a slightly positive skewness of 0.47 (Fig. 8). If only random measurement errors
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would be in- volved, the expected EBR distribution should be more similar to the normal
distribution displayed in Fig. 8.”

Another critical issue is the reference to Langer, M., Westermann, S., Muster, S., Piel,
K., and Boike, J.: Permafrost and surface energy balance of a polygonal tundra site in
northern Siberia – Part II: Winter, in preparation, 2010b. (pages 904, 922, 924, 925).
I could not find this paper and it appears that a fair assessment of Part I would only
be possible if the reviewer had access to Part II. In fact, normal journals tend to reject
manuscripts that make such extensive references to unpublished material.

Your argumentation with respect to atmospheric stability in the arctic region is incon-
sistent. On page 909, lines 3–6 you write “. . . which is based on tests for stationarity of
the turbulence and the integral turbulence characteristic (ITC). In this study, the latter
is not applied, since the quality criterion of the integral turbulence characteristic is not
well defined in arctic region, where stable atmospheric stratification and intermittent
turbulence are common (Lüers and Bareiss, 2009).” but then on page 916, lines 25–28
you claim that “In both years, unstable stratifications (ζ <0) occur frequently during
the day, but usually do not last longer than 12 h. The nights are dominated by neutral
stratifications (ζ ≈0), while stable atmospheric conditions (ζ >0) are only observed
occasionally under calm conditions and highly negative values of the net radiation.” –
this is a direct contradiction. Moreover the Lüers and Bareiss (2009) article cannot be
found in the databases I have access to. . .

Minor issues

902/7: sounds like 1.5 years, not like “half year period”

904/3: here you say “This study presents the annual energy balance” but title and
abstract only focus on spring to fall

Eq. (3): this is misleading – the emissivity (ε) is not necessarily the same for the local
surface and the sky; you imply that the surface emissivity also applies to the sky, which
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is incorrect in most cases

907/14–17: a thermal infrared sensor as I know them measures radiation, and by spec-
ifying an emissivity of the local surface (some sensors use a fixed value of ε=0.95) one
computes the surface temperature. Hence, if you want to backcalculate the radiation
you have to use the emissivity that the instrument has hard-coded, not the emis-
sivity of the surface (since this is irrelevant for the infrared radiometer)!

908/25: the wording “the internationally standardized QA/QC software package TK2”
is misleading – TK2 was not internationally standardized, it was used as a reference
for the Mauder et al. 2007 comparison without establishing that it conforms to some
absolute standards. Moreover, the comparison was only done within the Carboeurope
project. Hence a more cautious wording is highly recommended.

911/17: brackets around citation missing

915/23–24: “During the pre-melt period, the atmospheric stratification changes fre-
quently between stable and unstable conditions (Fig. 2).” – first, this cannot be seen
clearly in Fig. 2 with the scaling you use, and second it is quite normal that the diurnal
cycle of stability goes from unstable during daytime to stable during the night. This is so
ubiquitous a statement that it really does not advance our understanding of polygonal
tundra.

Try to get rid of “essentially” – in most cases the word is used inappropriately. E.g. page
915, lines 21–22: “The atmospheric stratification is reflected in the stability parameter
ζ, which is essentially zero during neutral conditions” – this is the definition of neutral
conditions: ζ=0, and hence is not a finding of this study.

917/7: “dew fall” – although widely used in the trivial literature this expression is scien-
tifically unsound; dew cannot fall, it can only form on surfaces (from which it can drip
off)! Use “dew formation” instead.

917/10: Fig. 4 comes after Fig. 5, rearrange your figures chronologically
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917/21: equally spaced intervals is always a good idea for time series, but why do you
use a 20-day averaging? The natural intervals for times are seconds, minutes, hours,
days, weeks, . . .

918/17–18: what should my imagination tell me about a zero-curtain? Please use
dictionary words!

921/18–21: these are purely qualitative statements that are unrelated to your measure-
ments. Dialectic argumentation without any quantitative measurements would have
produced the same views.

922/15–21: why not just do it? I quickly browsed a literature data base I have access
to to give you some potentially relevant literature citations that you might find useful to
explore the surface energy budget of sites where snow plays a role. Also the above-
mentioned Ohmura citations may be helpful. With respect to snow modeling there
might be work by Glen Liston which might be of interest.

922/24–27: “During the spring period, our results indicate that the observed inter-
annual differences in the ground temperatures are caused by different air temperatures,
which are presumably related to the general synoptic conditions.” – well, what other
explanation would you have expected? In my view such a statement is so ubiquitous
that it cannot be wrong, but does not relate to the specific conditions of polygonal
tundra nor a Siberian site.

923/21: “Stefan equation” is confusing, please use “Stefan-Boltzmann equation” in-
stead

926/2,5: I cannot confirm that I found this study “comprehensive” – my dictionary de-
fines this term as “complete; including all or nearly all elements or aspects of some-
thing”

Figs. 2 and 4: dates are not in ISO format; odd tick spacing of 2.5 days; labels of dates
must be at 00:00 hours of the respective day
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Fig. 3: check uppercase/lowercase writing in the two y-axis labels

Fig. 5: dates not in ISO format

Fig. 6: in caption please explain what Qnet,p is; what is Qnet, and why not Qnet,t to
be consistent in notation? Are date labels end of 20-day periods? These kinds of bar
graph are problematic for the data that you want to show; a line graph with symbols
would be correct (bar graphs are typically only used for categoric variables)

Fig. 7: I think the y-axis label should say ∆Q, not just Q (you seem to show a differ-
ence in Q, not Q itself); horizontal bars of whiskers are too wide (could be eliminated).
Conceptionally I do not think that this display is correct: if QH goes up, then the foot-
print gets smaller, but it appears to me that you treat it as a pseudo-constant in this
comparison.

Fig. 8: NO!

Final Remark

You see my frustration: I hoped to learn something that relates to polygonal tundra at
an exciting remote site in northern Siberia, but what I had to read sounded like “the
snow melts in spring and the sun shines brighter during summer”. Sorry, but I do not
see how this approach advances our understanding of the energy balance of tundra
ecosystems.
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