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General comments

Permafrost with the presence of ground ice is thought to be a good seal for natural gas.
This review paper, for the first time, provided a synthesis dataset of the occurrence of sub-
permafrost gas accumulations for Svalbard with 41 boreholes and other related
measurements. The authors state (L65--67) that their aim is to provide a systematic
review of the occurrence of sub-permafrost gas accumulation and to characterize the
permafrost thickness and sealing properties. 

I found the overall presentation is not well structured and clear, and hence is difficult to
review. This, in my option, is because the paper mostly focuses on the data description,
and did not clearly show how they help to fill the knowledge gap. Based on the author
guideline of TC, a review article should "summarize the status of knowledge". The paper in
its current format is more like a datasets report rather than a scientific paper. This could
be reflected by the Results section. It gives very detailed information on permafrost
thickness, gas presence/absence, but lacks in-depth analyses.

Authors used a large number of observations from various sources: hydrocarbon
exploration, coal boreholes, and scientific boreholes. If I understand correctly, these wells
and boreholes were instrumented in different periods, by different technicians as well as
scientists, and for different purposes. In this case, the data is expected to have different
degree of confidence. In section data and methods, authors should clearly clarify such
degree of confidence, and the data quality control.

Last but not least, I would suggest authors double-check the definition of permafrost
(please see Van Everdin-gen, R. O., 1998), the current definition in L50 is not true (please
also see my specific comment).



For these reasons, I would not recommend that the paper be published in TC in its current
form. I would actually recommend authors significantly shorten the paper and focus on
how the valuable data contribute towards knowledge of natural gas in/below permafrost.
Another option would be thinking about publishing it in a data journal.

Specific comments:

P2, L41: Why relatively young permafrost is important here?
P2, L50: ... remains at or below 0°C for at least two consecutive...
P2, L52: Physically speaking, ice-saturated permafrost possesses extremely good
sealing, because of ? Also, this knowledge is similar to your conclusion 4: permafrost in
valleys with more ice is a better seal. Then, why do you still need conclusion 4 if it has
been widely known?
P3, L72--73: 100--500 m is quite thick... 
P7, L196: I agree identifying the permafrost thickness is challenging. On the other
hand, permafrost is a hidden phenomenon, and identifying its presence is also NOT
simple (even at a site scale) and may even be ambiguous without direct evidence (e.g.,
soil temperature and samples). Please see Cremonese et. al (2011).
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