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We thank both referees for their thoughtful comments, which we have numbered for
convenient referencing. Per the Biogeosciences email instructions, we have not yet
prepared a revised manuscript, but respond below to all comments and questions.

Response to Referee 2

2.1. This paper studies... This is a useful dataset that adds to the growing body of
literature on C release from permafrost once thawed. There is a good amount of pub-
lications that deal with warmer temperatures in the Arctic and changing soil moisture
condition but not many have simulated drought conditions...
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We appreciate the referee’s assessment of the utility and interest of this dataset and
analysis–thank you.

2.2. It seems like this paper was published as a discussion paper before Schädel et al.
2016 was published and hence a discussion of the meta-analysis was not possible but
should be addressed in the revisions.

This point was also made by Referee 1 (comment 1.18). Yes, the fact that we didn’t cite
the Schädel et al. (2016) meta-analysis was a quirk of timing, as it appeared after our
manuscript was submitted. In our revision, we will significantly expand the discussion
on this point, comparing our results to Schädel et al. (2016) in depth, particularly their
findings of higher aerobic than anaerobic respiration; respiration dominance of CO2
versus CH4; and Q10 values.

2.3. The importance of the results would be more obvious if the discussion also con-
tained an upscaling or circumpolar aspect of drought in the Arctic. It would be useful to
have some discussion about the area that is expected to be most affected by drought.
This is important as changes in temperature will affect most of the Arctic, whereas
drought effects or dry soils will occur more locally.

We will add this to the discussion, noting in particular the fact that there are observ-
able anthropogenic influences on high-latitude precipitation (Wan et al. 2015); drier
and warmer conditions in boreal Eurasia (Buermann et al. 2015), and growing season
length increases in interior Alaska with no increase in precipitation (Wendler and Shul-
ski 2009); and the complex and still-unresolved dynamics at play, meaning that, as the
referee notes, drying and drought will probably be highly local in effect (Zhang et al.
2012).

2.4. 1) Throughout the manuscript, I have noticed that important papers from the
permafrost literature are missing. This applies to C stocks in the permafrost area,
Tarnocai et al. 2009 is a good paper but there are more recent and more accurate
estimates of permafrost C stocks described in Hugelius et al. 2014 and Schuur et al.
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2015 that should be cited. When it comes to the permafrost C feedback, Schuur et al.
2015 is currently the best and most up to date review. In addition, Koven et al. 2015
is a good one too. The discussion on incubation literature should include papers like
Lavoie et al. 2011, Dutta et al. 2006, and Schädel et al. 2014.

We appreciate the referee drawing our attention to these omissions. While Schuur et
al. (2015) is already cited, Hugelius (2014) and Koven (2015; though we do cite his
2011 paper) are useful additions. The Lavoie paper is very useful with respect to N
and microbial respiration, while Dutta et al. (2006), although it concerns Siberian soils,
is also a good comparison. We had not included Schädel et al. (2014) simply because
of its focus on permafrost, versus the active-layer soils studied here, but we agree it
would also be a reasonable addition.

2.5. 2) L. 31: Permafrost thaws and does not melt

This wording will be fixed.

2.6. 3) A better explanation is needed why deep-active layer soils are different to active
layer or permafrost soils, I couldn’t find a strong argument for why they would behave
differently. Also, deep-active layer soils are those that are the most impacted by inter
annual variability in thaw depth and so they might switch between active layer in one
year to permafrost in another, that’s worth some discussion as well.

This is a good point. We will better describe why deep active-layer soils, such as those
studied here, and important and distinctive relative to permafrost or shallow active layer
soils. For example:

• Decomposition rates vary greatly between the frozen and unfrozen states of soil,
due to the phase changes involved, microbial community dynamics, etc. Q10
respiratory coefficients, for example, are extremely high near the freeze-thaw
boundary (Monson et al. 2006).

• Deep active-layer soils are subject to distinctive freeze-thaw and cryoturbation
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dynamics, which are likely to change their sensitivity to climate change and feed-
back potential.

• The depth of thaw can change the source/sink status of boreal ecosystems
(Goulden et al. 1998) and potentially entire biomes (Harden et al. 2012, Hayes
et al. 2011).

• Seasonally frozen soils pose particular problems for accurate modeling of high-
latitude carbon dynamics (Nicolsky et al. 2007, Bao et al. 2016).

• Deep soil carbon is likely to be a highly important contributor to future climate
feedbacks. The modeling studies of Koven et al. (2011, 2015), for example,
found that one-third of 21st century climate-induced carbon loss originated from
seasonally frozen soil carbon.

2.7. 4) The statistics in this paper are generally good and I would like to compliment
the authors on making the entire data set and analysis available online. I would still
suggest that the manuscript would profit from some additional details on collinearity of
the tested variables as well as model outputs such as AIC.

Thank you. We appreciate the useful suggestions, and will provide these additional
details in our revised manuscript.

2.8. 5) Add a table with soil properties such as bulk density, %C etc.

This useful suggestion was also made by Referee 1 (comment 1.13). We will do so.

2.9. 6) Why not include C/N as a variable in the statistical analysis? Schädel et al.
2014 showed that C/N is a good predictor of C release and can be used as a scaling
factor. It would be interesting to see if C release from short-term incubations show the
same result

This is an interesting suggestion, and an analysis we would be happy
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to include. As a preliminary step, before revising the manuscript, we
have added code (see https://github.com/bpbond/cpcrw_incubation/commit/
426a91e1bbd21200718b334d3295fbef40a1ea6) to compute C/N and examine its
significance as a predictor. Currently C/N seems to be a poorer predictor than %N.
We will discuss this issue, referencing previous work such as Schädel et al (2014).

2.10. 7) In the discussion, it would be good to also include the warming potential of
CO2 and CH4 especially when making assumptions about the permafrost C feedback,
it is briefly mentioned in line 348 but a more in depth discussion would be good

That’s a very good point–thank you–and will integrate well with an expanded compari-
son to the Schädel et al. (2016) paper (cf. comment 2.2 above) and other publications
(comment 2.4 above).

2.11. 8) the conclusions might be a bit strong given the data and previous results
published

We will add a sentence of caveats, noting in particular the useful but incremental nature
of this study.
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