Response to Referees Comments (RCs)

Ingrid Chanca on behalf of co-authors

Referee #2 - anonymous

The work by Chanca et al. provides an empirical determination of the C turnover in the Amazon
rainforest, the most important ecosystem for the global carbon balance. The determination of this
parameter is therefore of great importance, also because there is hardly any data of this kind. In this
study, however, the authors were only able to provide a rough quantification, which underlines the
need for further investigations.

The estimation of the mean transit time in this study is subject to large variations. This is due in part
to methodological uncertainties and in part to biological variations such as seasonal changes. The
authors are aware of the sources of these variations and the discussion of these points is well done.

Overall, the authors have submitted a solid manuscript, which I am happy to support. I have only
one somewhat larger criticism related to Table 1 and a number of smaller comments, which I list
below:

Response: Thank you for the insightful comments and suggestions. They were very important to
improve our manuscript. We addressed all your queries and the specific changes are detailed below
as responses as well as highlighted with the changes suggested by the other referee in the pdf
attached.

Regarding Table 1: The table is basically clear, but the text describing the data does not match the
data in the table. The Keeling plot data are not described at all. The Mitter-Trans data are different
in the table and in the text. Have I missed something here? In my opinion, the text for this table
needs to be fundamentally revised. Also, just for clarification: Please also state the data origin (i.e.
references) for the lower 3 values in the table legend.

Response: Thank you! We revised all values and reporting of data. Before we were reporting 95%
confidence intervals in the text and mean values plus-minus standard error in the table, therefore
the mismatch. We fixed it now and the whole text has been made consistent.

L52: Do you mean “leaf sugars”?

Response: Thank you for the comment. We don't mean leaf sugars in the sentence pointed out, but
indeed in the previous one, mentioning freshly fixed plant metabolites. The age of C in leaf sugars
will be young as well as of the CO2 respired by canopy leaves. To the sentence pointed out, we
changed from ‘leaves’to ‘canopy leaves’to distinguish them from dead leaves in leaf litter.

L54: 1 think it is not about the age of the organic matter itself, but about the age of the respired C
(from organic matter), right?

Response: Thanks, we changed it.



L76-79: As you rightly point out, the Keeling plot approach is based on two sources. But the “CO2
released from the ecosystem respiration” is not a stable source, but composed of many different
individual sources. This is not ideal, and I would like to encourage the authors to clarify this point
further (either in the M&M or in the discussion).

Response: Thank you for the comment. We expanded this point in the Discussion. In the
comparisons to other approaches, we also discuss the relation between models that incorporate
more pools (consequently more sources) and their estimates of C transit time.

L140: Please provide some details on the nature of this quality control. This may be helpful to other
researchers.

Response: Thank you, it is a good point. We now mention for example that concentrations of some
trace gases are particular of the dry air used to fill the flasks for transportation, thus, the air inside
the flask was not completely replaced by ambient air during sampling. Such samples are not
considered in the analysis.

L233/4: We are talking about a difference of 1.2 per mil, right. In my opinion, this indicates
different respiration sources or different isotopic composition of these sources. Please clarify.

Response: Thank you for the comment. This sentence was deleted from the manuscript, following
also suggestions of another referee. The discussion on this difference was expanded in the
Discussion, when we mentioned the environmental conditions that could alter the respiration fluxes
or isotopic composition of the sources.

L238/9: Higher daytime del13C: Any idea what is going on?

Response: Thank you for the comment. Given the lower number of samples in 2021 than in 2019, it
is hard to say for sure the reason for the enriched signature in 2021 during daytime, as it could be
simply an effect of the sampling times used in 2021 not being enough to capture the daytime
variability of deltal3C. However, during the day, pCO?2 is affected by two processes, photosynthesis
and ecosystem respiration, whereas at night it is affected only by one process, ecosystem
respiration. Because 14C is corrected for mass-dependent fractionation, this may not be a problem
(photosynthesis will affect 1/CO2 but not Deltal4C).  Photosynthesis also enriches 13C in
'background' air, depending on which hemisphere you are in. Thus it likely also affects your
'background' but in the case of 14C that is unlikely to make much difference. At ATTO, internal
reports and personal communication indicate that 13C-CO2 enriches during the daytime at 79 m -
values approach -8.3 or so when COZ2 concentrations reach their minimum (below the atmosphere
background).

Expanding on this point would go beyond the scope of what is aimed by this work and could
confuse readers. We decided to modify the sentence to comprise this difference in the number of
samples leading to this mean value. It reads:

“Daytime mean deltal3C was more enriched in the heavier isotope (-9.3 permil), based on 13
daytime samples in 2019 and 4 daytime samples in 2021.”

L300-3: The references from 2002 and 2003 are too old to support the interpretation of the del13C
data. What was the precipitation in 2019 and 2021? Was 2019 drier than 2021?



Response: Thanks, we mention the actual environmental conditions observed in the ATTO site
during the sampling campaigns. The plots were already in the supporting information and in the
main text we discuss the wetter conditions in December 2021 that could influence the isotopic
signatures of the sources.

Figures: The figures have slightly different designs, i.e. points, information on equations, r2,...
Please homogenize.

Response: Thank you for the comment! We homogenized all the figures in the manuscript.
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