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We highly appreciated the critical but extremely constructive reviewer comments and
their thoughtful suggestions. Based on these comments we carefully revised our
manuscript. Below you will find our point-by-point response to the reviewer′s com-
ments and suggestions.

In the name of all co-authors,

Johannes Buckel and Felix Nieberding

Reviewer 2 (Anonymous Referee):

C1

Comment 1:

P2 L28: “Please consider to write either Yellow river or, as with the other rivers the
native name: Huang He.”

Author′s response: Thank you very much for your helpful suggestion. We changed the
name from “Yellow” to “Yellow River”

Author′s changes in manuscript: See author’s response to this comment.

Comment 2:

P4 Fig. 1C: “Please provide for the salinity also the ppt value for ease of cross-
comparison to other literature references.”

Author′s response: Thank you very much, we agree with the reviewer′s suggestion.

Author′s changes in manuscript: The salinity is now provided in ppt to allow for easy
comparison with other literature references.

Comment 3:

P8 L6: “It would be worth mentioning that ammonia oxidizing archaea are autotrophic
microorganisms that contribute to CO2 fixation primarily in the aphotic zones of lakes
and thus contribute to (dark) primary production - especially of deep and oligotrophic
lakes. As an example, have a look at the following references: Callieri et al., 2014
(J. of Limnology), Callieri et al., 2016 (Aquatic Sciences), Herber et al., 2019 (Environ
Microbiol).“

Author′s response: We appreciate your comment and added a paragraph to chapter
2.3 to emphasize and explain the archaea group and especially their role in fixing
ammonium and CO2. Moreover, we use the correct terminology that refers to lake
systems.

Author′s changes in manuscript: In chapter 2.3 we added the following section: “Stud-
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ies demonstrated that ammonia-oxidizing archaea (autotrophic microorganisms) are
key contributors to ammonia oxidation in deep and oligotrophic lakes (Callieri et al.,
2016). This has implications for CO2 fixation in the hypolimnion or the benthic zone,
where there is insufficient irradiance to support photosynthesis, implying that archaea
would perform the final step in the decay of organic matter via methanogenesis, result-
ing in carbon dioxide accumulation (e.g. when they decrease during winter). Although
nitriïňĄcation does not directly change the inventory of inorganic Nitrogen in freshwa-
ter ecosystems, it constitutes the only known biological source of nitrate and as such
represents a critical link between mineralization of organic N and its eventual loss as
N2 by denitriïňĄcation or anaerobic ammonia oxidation to the atmosphere (Herber et
al., 2019).”

Comment 4:

P13 L24: “Change “anaerobic” conditions to “anoxic” conditions. Anoxic refers to a
physicochemical condition, anaerobic refers to the ability of an organisms to live w/o
oxygen or its respective metabolism.”

Author′s response: Thank you for your suggestion! We changed the terminology in
order to avoid ambiguities.

Author′s changes in manuscript: We changed the term from “anaerobic” to “anoxic” on
P13 L24 and P19 L2.

Comment 5:

P13 L25: “for methanogenic activity, which results in increasing CH4 emissions to the
atmosphere”

Author′s response: We changed the text as proposed by the reviewer comment.

Author′s changes in manuscript: The sentence now reads: “Large amounts of SOC
in combination with anoxic conditions are the main precursors for methanogen activity,
which results in increasing CH4 emissions to the atmosphere (Kato et al., 2013).”
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Comment 6:

P14 L4: “It might be worth to include a short paragraph on N2O emission to the atmo-
sphere from soils, if such literature exists for the TP. N2O is, in addition to CH4, a very
potent greenhouse gas and may be released in areas of intense livestock farming.”

Author′s response: We agree with the importance of N2O emission to the atmosphere.
Unfortunately, there is no study measuring N2O emissions in the Nam Co basin. But we
added the topic to the manuscript based on the small number of experimental studies
in other regions of the TP.

Author′s changes in manuscript: The following text was added to the chapter 2.5:
“Overgrazing, along with the increase of burrowing pikas in the Tibetan grasslands
may increase the Nitrous Oxide (N2O) emissions (Zhou et al., 2018), an important
greenhouse gas with 297-times larger warming potential compared to CO2 (IPCC,
2013). Despite several studies focusing on greenhouse gas emissions on the TP, the
magnitude of the N2O emissions in different ecosystems has not yet been estimated.
Experimental studies on the eastern TP demonstrated that the rate of N2O emission
may increase with increasing soil temperature and soil moisture under a future climate
change scenario (Yan et al., 2018; Yingfang et al., 2018).”

Comment 7:

P19 L2: “anoxic conditions”

Author′s response: The sentence was deleted for consistency.

Author′s changes in manuscript: The sentence was deleted.
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