Refereel#

General remarks

R1#: As described in the title, the authors made an excellent review and analysis of the drained organic
forest soil site-specific EFs from boreal and cool temperate regions, aiming to review current Tier 1 default
emission factors (EFs) provided by the IPCC (2014) Wetlands Supplement.

Even if the results were only modest and did not change much compared to the Tier 1 default EFs, the
authors are to be complimented for this extensive work as it is a timely and very informative research in the
context and preparation of next IPCC reports and UNFCCC NGHGiIs revisions. | personally find this
synthesis of great added value, not only for the scientific modelling community but also for the national
inventory representatives. Such studies are highly needed in the context of reconciliation between reported
and observed GHG estimates, and this is one great example of work combining the IPCC and scientific
methodologies, and hopefully more such reviews will follow, not only for the LULUCF sector.

These results could be used to complement the Tier 1 reported estimates with higher Tiers 2 and 3 used by
BU and TD modelling methodologies, to improve and provide a more accurate picture on actual emissions.

AR: We thank referee 1# for supportive general comments. we also agree that the results did not greatly
differ from the findings of IPCC reporting (can be interpreted as “were modest™), which is actually
favourable outcome in this context. The limitations observed in our study can be attributed to several factors.
These include the variations in research methodologies, site-specific characteristics, and data availability
across the diverse range of studies we analyzed. However, it is important to note that these limitations can
serve as valuable lessons for enhancing future data collection and reporting practices.

Specific remarks

R1#: 1 would also add in the abstract and/or introduction information about the management status of the
selected study-sites: are all managed sites, according the IPCC definitions (it is mentioned in the 2.1).

AR: While the term 'drained' organic forest soils already hints at the management status, we acknowledge
the importance of clearly emphasizing the data's management status in the abstract and the introduction. We
will make sure to incorporate this essential information. (R 34) (R 188-193)

R1#: Line 57: The authors wrote “Wetlands characterized by organic soils (we hereafter use ‘wetlands’)”. I
only found “wetlands” mentioned in the first two paragraphs of the Introduction. I personally think this is
not needed, if else, please explain what was intended

AR: Good observation. The added definition had lost original purpose during former edits and thus can be
omitted. Will be omitted. (R 67)

RI# Line 59: | saw in the table of figure 1 that few sites from the UK are also present, please add UK to the
list of countries. I am somehow surprised that UK does not contribute more to this study.

AR: We have omitted listing of individual countries and instead provide main climate zone regions (R 57-
60). Assessments of wetland areas in individual countries can be found in the provided references at the end
of the sentence.

R1#: Line 71: the authors list the processes, | would add that all these lead to enhanced (GHG) emissions
AR: Depending of the process, changes can be enhancing, decreasing or even neutral. We have modified the
text to point this out. ‘Drainage and land-cover changes together alter rates in several processes: biomass
growth, dead organic matter (litter) inputs into the soil, and litter and soil organic matter decomposition,
leading to changes in GHG fluxes (R 71-72).

R1#: Line 78: did the authors check as well the 2019 IPCC Refinement (Chapter 7, Wetlands) for updated
EF methodologies ?
AR: Thank you for noting this. We’ll add this reference (R 77).



R1#: Line 160: do you only refer to “b) comparability of CO2 EFs” ? how about CH4 and N20O EFs?

AR: In this point-“b” it is not possible to do comparisons to CH4 and N20 due to inventory method
characteristics (peat mass based C-differences conversion into CO2equivalents can be performed, but not for
other GHGs). We will increased clarity in the text by adding name of gases compared in the point-’a’ where
all three major GHGs are compared between IPCC categories and categories developed in this study (R 158-
159).

R1#: 2.1 Criteria for data selection paragraph: it is appreciated that authors follow the site section as defined
by the IPCC
AR: Thank you.

R1#: Title 2.4: perhaps authors meant “different”
AR: Will be revised as suggested (R 300).

R1#: Line 369: I would delete the last words “in this study”
AR: We wish to keep this small detail in order to specify study where this observation was made. Well add
another word to emphasize this “...temperate zone N2O EF found in this study” (R 371).

R1#! Line 373: except for a removal
AR: Will be revised as suggested (an -> a) (R 376).

R1#: Line 377: except for the typical ..
AR: Will be revised as suggested (word “typical” is added”) (R 379).

R1#: Title 3.3: pretty long, | would add a comma after weather and delete “and”
AR: Will be revised as suggested (R 432).

R1#: Line 447: How about correlations with WT and soil temperature? | saw the WT is discussed in
paragraph 4.1 but | would add it here as well

AR: Unfortunately, this comparison could not be performed due to inconsistent (/graphic form, /missing)
WT reporting in publications.

R1#: Line 476: “This may be explained by the WT that, unfortunately, was not so generally available in the
publications that it could have been used in the models” | would mention about this in the 4.4 data issues
AR: Good point. We will add WT into the list of inconsistencies in reporting (R 633-635).

R1#: Line 498: | totally agree that more research is needed regarding management sites. In the IPCC
methodologies, only managed land is reported, therefore almost the entire EU is considered managed.
AR: We agree.

R1#: Title 4.2: perhaps authors meant “different”
AR: Will be revised as suggested (R 523).

R1# Line 540: do authors know if this land was previously fertilized and for how long? Since how many
years is afforested ??

AR: Status of fertilization was not necessarily reported but it is likely that all agricultural lands have been
fertilized and peat extraction have not been fertilized prior to LUC. It would be interesting topic for
assessing how GHG emissions develop during first decades after afforestation, but that would be topic to
other assessment. We followed IPCC guidance for data selection where least 20 years as forest land after
LUC is the criteria (provided in section 2.1 Criteria for data selection).

R1#: Title 4.3: the title is ab it long, perhaps remove the means vs medians and explain it in few lines within
the paragraph: "in this section we compare the means vs medians of CO2 estimates from...."

AR: We acknowledge that title is somewhat long, but still wish to explain the content in the title for easier
finding of the content.



R1#: Lines 633-639: as previously mentioned, perhaps good to add here the scarcity of WT information
(from line 475)
AR: We totally agree and add more details in the text (R 633-635).

R1#: Conclusions: as already stated in the general remarks, it is a very useful study with improved ranges of
uncertainty
AR: Thank you.

R1#: Table 1: 1 would also add in brackets the extensively used abbreviations from the main text (e.g., NuP,
NUuR etc.)
AR: We’ll add respective category names used in this study as footnotes in the table 1 (R 991).
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Referee2#

A very sound, thorough and thus convincing study, which will contribute significantly to the precision
of national GHG reporting in the case of disturbed peatlands, which are particularly relevant in this

R2#: respect. There are very few aspects where something could be readjusted.

AR: We thank referee 2# for the encouraging general comments.

The categorization of monitoring sites was partly pragmatic, i.e. an important criterion was the
availability of meaningful measurement, auxiliary and site data. This is perfectly fine in terms of the
concern of the study. However, in order to use the limited capacity for measuring GHG fluxes
efficiently in filling particularly relevant knowledge and data gaps, it would be helpful to conclude
with a small summary overview of the site categories where particular action is needed. At present,
this is done only sporadically and scattered (e.g., 575-577) . And in the case of the temperate zone,
which is probably particularly affected (line 664), detailed information on the categories that require
R2#: particularly urgent investigation is completely missing.

AR: We’ll add more detailed description of the knowledge and data gaps in the conclusions (R 673 -690).

Several times in the manuscript, the methodological problems in GHG flux monitoring are mentioned
(e.g.lines 138-140, 633-638). However, this is done in a relatively abstract, stand-alone way, but not
in concrete or specific connection with the discussion of the own results. Of course, this would not
make sense everywhere either; but e.g. in the case of the lack of an explanation for high N20O
emissions in mixed stands (lines 496-497), and especially in the context of the contradictory findings
discussed in 4.3, methodological [deficits could play a role. The importance of measurement aspects
could also be briefly referred to in the conclusions with the suggestion that efforts to standardize,
verify, and improve GHG flux monitoring (e.g., increased use of automated chamber approaches and

R2#: isotope methods for flux separation) must also be continued.

AR: Thank you for pointing this out. We have analyzed the methodological problems in detail in an earlier
paper (Jauhiainen et al. 2019), and thus did not include much of that discussion in this paper. However,
while analyzing this comment we realized that we did not really tell this to the readers of this paper! We'll
both state this at the end of the Introduction (R 164-165), and add short notes in the locations pointed out by
the Reviewer (R 140, R 609-610, R 686-690). However, for some issues, such as the anomalies related to
high N20 emissions from mixed stands, or high CO2 emission values from poor sites based on inventory



methods but not flux methods, we have found no plausible explanations in the data (R 500-503). In such
cases we just acknowledge that. We hope that these revisions can be found satisfactory, but will be happy to
do further revision if deemed useful.

R2#:
AR:

Minor things that need clarification
Lines 58-60: Doesn't this also apply to Russia, Canada and Belarus?
Line 118: Complete/precise statement in parentheses, as not understandable at the moment.

Lines 496-498: |s there a connection in content between the two sentences? At the moment this is
not apparent. Please specify.

Lines 58-60: We'll omit listing of individual countries and instead provide main climate zone regions
(R 56-60). Assessments of wetland areas in individual countries can be found in the provided
references.

Line 118: We agree that this added detail makes the sentence too complicated and decided to omit it
(R 118).

Lines 496-498: We agree that this is complicated text structure. We'll modify the text for creating the
needed connection in two sentences and a better text flow. Two supporting references will be added
(R 499-503).



