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The reviewers’ comments are presented in grey, bolded text.
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Reviewer #1

General comments

In this manuscript, the authors present a peatland chronology (depths, calibrated und
uncalibrated ages) and biogeochemical (bulk density, C and N contents) database (Global
Peatland Carbon Database, GD) created by the PAGES’ C-PEAT working group. The
database contains data from 267 cores across the globe with a majority of data from high
latitudes and can be downloaded free of charge from the PANGAEA repository and used
free of charge by interested parties.

This is a to date unique contribution to the datasets available on peatlands; | am not aware
of a similar datasets with uncalibrated ages with age errors and biogeochemical data for
such a number of cores that covers peatlands from all latitudes. Such data are useful to
calibrate and test both local long-term process models and peatland modules in earth
system and dynamic vegetation models. The ability to use other calibration models to
estimate peat ages is an important and necessary feature. For this reason, | think that the
GD is an important and new contribution to peatland research.

Thank you!

I have tested downloading the data using the R script from Ransby, Riemann-Campe, and
Sanderson (2025) mentioned in the manuscript. Except for one error in the scripts that |
could correct myself (see comment below), this all worked fine, the dataset is complete
and mostly in a usable format. | have comments on some limitations in the script and the
metadata documentation that could prevent usage of the GD or lead to erroneous usage of
the GD that | list below. | did not test the Python script since | do not use Python.

Great; we appreciate that you took the time to test the code and we look forward to
reading your comments (and making improvements that will improve the code!).



The description of methods and metadata in the manuscript is generally of good quality.
Besides some technical comments, my main point is that | do not fully understand the
analysis of the representativity of the GD because of the lack of a — in my point of view
— sensible reference population for which the GD should be representative. | would
expect that an analysis of the representativity of the GD would compare the dataset to a
population is expected to be representative for. For exampe, while I think that the climate
envelope and climate region analyses are sensible to give the reader an overview on
climate conditions at the sampling locations, an analysis of the representativity of the GD
would mean to compare the distribution of climate conditions to that of a reference
population. For instance, one could perform the climate analysis using all grid points
covered by peatlands according to some current peatland distribution map like

PEATMAP (Xu et al. 2017, 2018) and test whether the sampling distribution is similar to
the population distribution (globally or within specific strata). Similar analyses would be
expected for the geochemical data. | also do not understand why we would be interested
to compare the USDA-NRCS NCSS to the GD because the differences of peat to mineral
soil are widely known. Finally, I think that (if | correctly understood the data

compilation) the analysis displays circular reasoning when the authors argue that “the
central tendencies and data ranges presented therein are in line with previously published
datasets (e.g., Loisel et al. 2014).” because Loisel et al. (2014) is part of the GD.

Representativity: we see the reviewer’s point. The idea of presenting the C-PEAT GD
within the context of the regional climate analysis was to illustrate that the GD includes
sites from most climatic regions. We do not intend to compare or statistically assess
representativeness through a comparison with other products (such as predictive or
inventory-based peatland maps) because they are limited in their scope and accuracy,
and these maps are known to under- or over-estimate some (climatic) regions,
depending on the methods employed by the authors. To alleviate the issue, we have
removed the word “representativeness” throughout and replaced it with “data
coverage”.

Comparison with NCSS: agreed; we have removed this comparison.

Circular reasoning: agreed; this sentence was removed from the text (see detailed
comments below, where it is mentioned).

| want to emphasize that | fully understand that these analyses of the reprsentativity of the
GD would demand lots of work (and may have their own limitations, for example

because we lack a systematic inventory of peat geochemistry independent of the data in
the GD) and | do not think they must be included in the manuscript, even though they are
of couse an important feature for potential users of the dataset. If this was my work, |
would expand the representativity analysis of climate conditions, as described above, but
drop the comparison to the USDA-NRCS NCSS.



See our previous reply. We did drop the comparison with NCSS and changed the
wording around “representativeness”.

Other than that, | would like to thank the authors for providing such a useful dataset to all
those interested to analyze peatland accumulation and C and N dynamics.

We are glad to be (finally) providing this resource to the community!

Specific comments

1. In the R scripts provided by Ransby, Riemann-Campe, and Sanderson (2025), one
gets an error when loading "Data/dataset_IDs_by events_2025-10-28.txt". This
happens at I. 8 in 02_geochemistry_data.R and 03_cal_age_data.R. The reason is

that the code that writes this file in 01_download_all.R always pastes the current date
into the file name which obviously won’t be 2025-10-28.

Thank you for pointing this out! We have corrected the error in the R code and updated
the reference: Ransby, D., Riemann-Campe, K., & Sanderson, N. K. (2026). C-PEAT data
retrieval from PANGAEA (R & Python) (2.1). Zenodo.
https://doi.org/10.5281/zenodo.20734314.

2. Just as suggestion: The R script provided by Ransby, Riemann-Campe, and
Sanderson (2025) would be more useful if it would also include code to prepare the
uncalibrated age data. | think this is important because usage of the data will in many
cases require applying new calibration models with updated calibration curves and
with the possibility to obtain the Markov Chain Monte Carlo draws for proper error
propagation, for example for the computation of aCAR or tests of peatland models.

While we agree with this comment, its implementation goes beyond the scope of our
paper as it pertains to the PANGAEA database / R code workflow as a whole. Such an
overhaul of the code is a challenging task and in fact, the PANGAEA team is currently
working on code updates that are similar to those proposed by the reviewer.
3. For what is shown in the figures in the manuscript, many of them have a poor
resolution. For example, Figure 7 does not allow to clearly distinguish sampling
points from each other and from regions with yellow filling.
We have re-saved all the figures to make sure they have a resolution of at least 600 dpi.
4. 1. 39: “soil-c”: Typo.
Updated.

5. Figure 2: Possible language errors by the software used to create the figure are still
highlighted.



Thank you! Updated.

Updated to: “At the peat-core level, the information can be used to quantify peatland
carbon storage (units vary, but typically shown as g C cm, kg C m?, or Mg C ha).

Glad that we agree © Since this approach has been (and is still) used in publications, we
took the opportunity to spell out the issue. We updated the original text slightly to: “...
multiple ages and carbon measurements along a peat profile can also be used to
estimate temporal changes in aCAR (e.g., Yu et al. 2010), though aCAR should not be
misinterpreted as net carbon balance (Young et al. 2019, 2021).”

You are correct: we did mean that secondary decomposition would be site-specific,
though we do acknowledge your point re: large-scale changes in land use or hydrology
could affect several sites (and it would then not be ‘site-specific noise’). We softened
the language as follows: “Aggregating a large number of core site data for which
multiple age determinations and carbon measurements are available could alleviate the
issue, if one assumes that secondary decomposition is site-specific “noise” that would
be subdued in a synthesis product, though large-scale changes could affect several sites
at once.” We opted to keep this comment in, though it could also be completely
deleted, as those discussions should be taking place in the peatland community.




9. I. 194: “international protocols and standards”. Can the authors please name and
cite the protocols and standards relevant for the GD and to what part of the
meta(data) they apply to?

This part of the text is aimed at describing the general process that is followed by
PANGAEA for their data curation. We added some examples that are useful for the C-
PEAT GD: “Semantic interoperability during data curation is ensured through strict
application and dynamic evolution of terminologies according to international protocols
and standards, such as the Environment ontology (EnvO), the Integrated Taxonomic
Information System (ITIS), and Quantities, Units, Dimensions and DataTypes Ontology

(QUDT).”

10. Figure 5: The caption says that the global peatland area is shown in black, but it
seems to be shown in green.

Good catch; we updated the figure caption to “green”.

11. Units are not always displayed correctly in the text. For example, I. 39 has
“gC/m2/yr”, but this should be “gC/m /yr” or “gmyr”.

Units have been updated throughout the text.

12. Table 2, table 3, table 4: It would be good if there was a textual description that
explains what each parameter means. Table 2 has a column that provides descriptions
for each parameter, but these are missing for many parameters and could be more
detailed for others. For example, was DEPTH, sediment/rock [m] measured from the
peat surface (beneath the moss layer) or from the moss surface (or were both
methods used depending on the dataset)? Table 3 does not have such a column and |
do not understand, for example, what the parameter Age model represents, or how
Age, error differs from Age, uncertainty. Such explanations are necessary because
the individual datasets in the GD vary with respect to how values are encoded as
parameters and therefore one can only combine different datasets if the parameters
are unambiguously defined.

Table 2: good point about the DEPTH parameter. We added a description: “measured

from the surface”. We also added descriptive text for all parameters.
Table 3: we added a description column and descriptive text for all parameters.

13. Table 3: It seems that the units shown in brackets are sometimes omitted or wrong.
For example, is no measurement unit, but is displayed as measurement unit of

Fraction modern carbon, error. Such information are necessary because the

individual datasets in the GD vary with respect to how values are encoded as
parameters and therefore one can only combine different datasets if the parameters



We have revised Table 3 and added any missing units. We also appreciate how the large
number of ‘age parameters’ could be complicated to navigate. We therefore added
some text to explain PANGAEA’s approach to age archiving (section 2.3): “Since different
authors opt for different nomenclatures and notation systems when presenting their
raw dates and calibrated ages, PANGAEA uses a relatively long list of parameters aimed
at maintaining the original meaning of the original data entries. For example, the
parameter “AGE [ ka BP ]” is used to store the calibrated age for each sample along a
peat core, and the data are presented in thousands of calibrated years Before Present
(BP). In publications where age is instead presented in calendar years, the PANGAEA
parameters “AGE [ a ]” and/or “AGE [ a AD/CE ]” are used. The same goes with archiving
age uncertainties: some authors calculate their own uncertainty (PANGAEA parameter:
“Age, dated, uncertainty [ + ]1”) while others opt to present one standard deviation
(PANGAEA parameter: “Age, dated standard deviation [ + |”). Table 3 presents the
complete list of parameters (and associated short descriptions) that are used to
archived the C-PEAT GD data entries.” We also added a description of each parameter in
Table 3 (per the previous comment from this reviewer).

Thanks for pointing out the omissions. We have added the missing parameters to Table
3.

The C-PEAT GD does not contain raw Pb data. Updated to: “Age determination datasets
provide raw and/or calibrated age control data from different chronological sources,
such as radiocarbon (**C), lead-210 (*'°Pb), or tephra chronostratigraphy”.

This segment was confusing and it was removed.



Good point. Updated as follows: “Temporal coverage of the peat cores varies over time
Fig. 6a).”

Rephrased to: “... a total of 267 peat core depths...”.

In the C-PEAT GD, each “core” is referred to an “Event” per the PANGAEA ontology.
While we do have individual peatlands that harbor several cores, each “core” is
represented individually. There is no direct way to differentiate by “peatland site”,
besides by looking at the “event” names (cores collected from a single site typically have
the same first letters in their name (e.g., event: Mariana_coreMF03-1 vs. event:
Mariana_coreMF03-2)) and through the use of site coordinates. We have updated the
text to avoid any confusion about the terminology; we replaced the word “site” with
either “core” or “event” (depending on which is most relevant to the context of each
section of the document). We have also some text to clarify this detail (see section 2.3).

We added the following text: “While C% refers to estimated carbon content based on
organic matter measurements (authors often multiply their OM% by 50% to estimate C%; GD
data users are prompted to refer to the original publications to know more about the
conversion factors that were used), reports of TC (total carbon) and TOC (total organic carbon)
data refer to values that were measured directly, typically through elemental analysis.”

A TC% of 100% is not possible for peat. As explained in the text (a few lines later): “We
acknowledge that a few individual data points are above the expected data ranges (e.g.,



%C > 60%); we did not exclude said data points from the database. Data users can easily
filter outliers as they see fit.” As data curators, we made the decision to leave the data
as provided by the original data contributors or as collected in the literature.

22. 1. 366: “Overall, the central tendencies and data ranges presented therein are in line
with previously published datasets (e.g., Loisel et al. 2014).” Is this worth
mentioning? If | understand correctly, Loisel et al. (2014) is part of the GD?

This sentence was removed.

23. Figure 8: The caption mentions “IQT”. Could you please provide the unabbreviated
term and define what it means?

Updated. First off, the abbreviation should have been IQR (we fixed the typo, twice).
And we added its meaning (interquartile range).

24. Figure 9: What do the shaded regions represent?

As both reviewers suggested to remove the comparison between the C-PEAT GD and
the NCSS mineral soil database, we have done so. This comment is no longer relevant.

25. Figure 9: The x axis title, axis labels or unit seems to be wrong because they suggest
a mean soil organic carbon density of ca. 1.05 g cm for peat while Table 5 suggests
that the mean organic carbon density is ca. 0.06 g cm .

This comment is no longer relevant.

26. Table 6: Some of the parameters are listed without units (e.g., Bulk density (oven
dry)). If you decide to keep this table, could you please add units for all parameters?

This comment is no longer relevant.
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