Expert and Government Review Comments on the IPCC WGIII AR5 Second Order Draft — Chapter 11

Comment |Chapter |From |From |[To To Line|Comment Response

No Page [Line Page

23669 1 General comment- much of the chapter is devoted to uncertainty- what will happen to soil carbon or forest stocks| Accepted. Timescale of effects now
with changing climate conditions and this uncertainty has the potential to lead to inaction and paralysis. One discussed in section 11.5.

potential important discussion that is lacking is what these mitigation options would look like on shorter time
frames. If we consider a 25 year rather than a 100 year time frame- how does that change the level of
uncertainty? Here the result would likely be in favor of the benefits of certain mitigation options rather than the
negative feedback loops

23674 1 General- nowhere in this chapter has there been any discussion of the potential for urban areas or peri urban Accepted. Added to waste discussion in
areas to provide a significant portion of food required. This is happening in developing countries, has been well |section 11.4.
documented in Africa and Europe, has the potential to reduce food waste, to reduce pressure on traditional
agricultural lands,and to make good use of urban residuals

23680 1 General-as said earlier, much of the discussion in this chapter and the associated length of the chapter is the Accepted. Section 11.2.3 greatly
result of the lengthy discussion of uncertainty. This topic is potentially the one with the greatest levels of reduced in length.
uncertainty as it focuses on living systems and these systems are hard to predict. The reviewer understands that
the role of the authors is not to advocate but to present data as it is available. With all of that said however, the
length of the different discussions on uncertainty distract from the overall power of the chapter. It would likely be
possible to edit much of this discussion out of the text and replace it with select examples that illustrate
uncertainty. The authors in general do not use specific examples but tend to favor large tables or figures to
illustrate uncertainties. Here- as well perhaps select specific examples could convey similar information in a
clearer and shorter fashion

23676 11 Add something here to give a sense of impact of each of these- again areas targeted (ha) money spent Noted. Information will be added when
available.
23670 1 This table is not helpful- a few examples would be much clearer and take up less space. You include biochar Rejected. The table is a summary and
here and do not include anything on other residuals, have limited discussion of water impacts- so incomplete and other reviewers found it very helpful. It
not sufficient information to merit inclusion includes the AFOLU mitigation

measures as indicated in section 11.3.

23666 1 If you include the top down estimates here- you get a clear comparison Rejected. We had difficulties
considering this top down due to
discrepancies in data.

23677 1 Would there be a way to communicate the land base required for each of these sources? Here meaning that for |Noted, but would be beyond the capacity
example dedicated biomass plantaitions would have high land requirement but use of residuals would not of the space-constrained appendix.

23656 1 In the legend- if you added a hyphen between the type of grazing system and then the climate, it would be easier, Accepted. Legend modified.
for the reader to understand the legend

23647 1 While the lengthy figure captions are helpful, you can certainly edit these to shorten the document without a loss |Noted. Due to a number of comments
in clarity that found it to be useful, text is saved as

much as possible.

23651 1 This is shown by region- is it possible to show it also by unit of production? Meaning for example, rice emissions|Noted. This section discusses absolute
in Asia are by far higher than all other regions. How do emissions there per ton rice produced compare to emissions. Another section in this
emissions per ton in other regions? AFOLU chapter provides emissions per

unit product.

23652 1 spelling error in figure caption Accepted with madification. Figure now

deleted.
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23664 1 It would be easier for the reader to understand if the order of figures 16 and 15 were reversed- this would also  |Rejected. This was considered but does
enable you to delete some of the text that describes the qualifications on the numbers for figure 15 not make sense as 11.15 shows AR4

findings and 11.16 shows estimates
since AR4, so reversing the figures
would confuse the reader.

23665 1 Excellent figure Noted. Thank you. No action necessary.

23678 1 Could a column be added to this to include byproducts of each process? For example, oil seed crops for Noted; focus remains on climate change
biodiesel, you still have biomass and animal feed and in the production of biodiesel you get glycerin which is impacts.Hence, no modification.
energy rich for anaerobic digestion

23679 1 What are SRWC, BG and WCO? Also Agreed; footnote fixed.

32254 1 Please check the total amounts of gross emissions (2.280) Accepted. Table now replaced with

figure and numbers adjusted.

29522 11 "C sink on farm-land" Does that mean SOC management? Reword to clarify. Accepted. Revised.

26090 1 *Observation: REDD+ activities can profoundly impact the rights and livelihoods of indigenous communities, and |Noted. Revised text will be combined
there is significant literature on this topic - even AR4 mentioned the importance of land tenure with regard to with the discussion of REDD+ social,
forestry. This issue should be adequately addressed somewhere in the text of the report - presently it appears  |environmental, as well as rights- and
mainly in the tables. As a general note, | found the redd issue somewhat fragmented throughout the report. governance-related issues in section

11.10.

*Suggested text: REDD+ activities can profoundly impact the rights and livelihoods of indigenous communities.
Depending on the rules in place, globally and in each country, in particular the rules regarding access to
information, free, prior and informed consent (FPIC) and governance, such impacts may be positive or negative
(Cunningham et al, in press).

*References Cunningham M, Kanyinke Sena P, Gross T, Tauli-Corpuz V (in press) Climatic Change.

26330 1 This figure can be omitted without any great loss. Thanks : Accepted
Is
Deleted.
29893 1 It is not clear if freshwater fisheries and acuaculture were really considered in this chapter 11 (page 7, line 15), |Accepted. A new box has been added
because | don't find any mention of it except for the gaps in knowledge section (page 72 line 31) on reducing emissions from aquaculture.
23780 1 The answer to this FAQ fails to answer the second part of the question "how is it changing". We need to include |Accepted. We now also report how
the answer that the emissions from deforestation are in continuous decline whereas the contribution of CH4 and |emissions are changing.
N20O in agriculture emissions are rising.
23777 1 Pollination has been listed as a regulating ecosystem service. Actually it is a 'supporting' service. In fact this Rejected. Figure retained to show the
Figure itself is dispensable as it adds little of value except an oft repeated 'ecosystem’ rhetoric! multitude of services provided by land.

Key part of the Ch11 narrative.
Pollination is a regulating service in
many assessments since the MA (e.g.
the UKNEA, 2011).

23624 11 To prove my comment no.7: this is taken out of the SRREN. Why repeat? Unclear what this is referring to.
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23623 11 This seens redundant given the investigation in the SRREN and GEA REJECT
. Just an introduction
Action: No
action required
19167 1 Comments already submitted for the AFOLU chapter. Noted. A statement with no page or line
number. Required action unclear.
32634 1 | appreciate your invitation to share my comments Noted. A statement with no page or line
number. Required action unclear.
32635 1 The document expresses a major effort to integrate the issues of agriculture, forestry and other land uses. | think|Noted. Section 11.11 has been reduced
the goal is reached to present a balanced and complete assessment of current information. Although in length to cover only headline issues,
predominantly notes a comprehensive and quantitative analysis about AFOLU trends, it is neccesary to be but the importance of local approaches
include the local perspective. Although some aspects are mentioned, in 11.11 Gaps in knowledge and data. are discussed in detail in sections 11.7
However, in subsequent documents is necessary to promote a better understanding of local mitigation measures|and 11.8.
adaptation and perception of climate change.
32637 1 | suggest include public perception studies with different actors involved with on mitigation measures. Focusing ir Accepted. References on public
land users and small producers, en this case, can be subsistence farmers with or without land rights, as in perception studies were included.
developing countries
32639 1 Durand, L. y E. Lazos (2008) The local perception of tropical deforestation and its relation to conservation policief\ccepted. References on public
in Los Tuxtlas Biosphere Reserve, Mexico. Hum Ecol 36:383—-394 perception studies were included.
32640 11 Guthiga, P.M. (2008) Understanding local communities’ perceptions of existing forest management regimes of a |Accepted. References on public
Kenyan rainforest. International Journal of Social Forestry (IJSF), 2008, 1(2):145-166. perception studies were included.
34002 11 This table heading says that this table represents gross net emissions from C from LULCC activities (LULUC??) |Accepted with modification. Data is now
in the tropics for the period 2000-2005. In the tropics peat emissions (from drained peat and fires) are the highestin graphic form with caption "Breakdown
emissions currently. However, in this table we only see ‘ wood harvest’, ‘fuelwood harvest’ and ‘shifting of mean annual CO2 fluxes from
cultivation’, deforestation. Meaning that the highest emissions are not included!?!?! Please change the heading ofdeforestation and forest management in
the table, or add this large emissions source. tropical countries " Peat emissions are

given in box, and added to fig 11.2. Also
in fig 11.6 the only global estimates that
include peatlands are EDGAR and FAO,
these have been added to fig 11.6 and
shown with and without peatlands so it
is clear the contribution peatlands make
and that the modeled estimates do not

include them.
34014 1 change colors/grey scale, there is no difference now Accepted. Better colours used for final
layout.
33997 1 Fig 11.2. the category ‘land use’ is missing. What about ongoing emission from peat drained for agriculture? Not |Accepted with modification. Land use is
included in this figure? See also general comment on LU versus LUC. Is there any possibility to give numbers for|included both as agriculture and forest
iLUC in this graph? management. Emissions from peat

draining and burning added. There is
very poor agreement on iLUC numbers,
and this section deals with global trends
of direct effects of activity.
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32646 11 Fixing Carbon, Losing Ground: Payments for Environmental Services and Land (In)security in Mexico Noted. A statement with no page or line
number. Required action unclear.

32647 11 Tracey Osborne Noted. Misplaced comment.

32658 11 Denef et al and Eagle et al not in the reference list. Accepted. Reference list completed for
FD.

32659 1 under section on croplands nutrient management make clear that there are net benefits from reducing N20 Accepted. Text edited in table 11.3.

emissions of fertilizer production and use.

25518 11 Some error in the figure Accepted and fixed.

27234 1 21 21 Please indicate that for some regions or areas data are not available to estimate the CO2 uptake in intact forests|Accepted with modification. Agree with
reviewer, but figure deleted.

27247 1 7 27 The idea that soil carbon can continue to accumulate year after year at the same rate is not a consensus Rejected. This is a valid comment,

statement (Johnston et al., 2009). Under a new land use soil C stocks may increase, or decrease, as function of |however not clear what text (eg. no page
residue quantity and quality but the process rate shifts to an equilibrium level determined by factors that control |number) it applies to. These concerns

the residue decomposition. For how long the soil accumulates C is still a matter of study but there is ample are covered in the section on Saturation
evidence that it will level off in a few decades. p. 27,110-20, in any case. Johnston et al
Reference: JOHNSTON, A.E.; POULTON, P.R.; COLEMAN, K. Soil Organic Matter: Its Importance in . Citation added to section on Saturation.
sustainable agriculture and carbon dioxide fluxes. Advances in Agronomy, v. 101, p. 1-57. 2009.

32638 1 Suggest include that demand for land use and conservation of forests is also influenced by public policies in each Accepted. This is discussed in section
country (Durand and Lazos 2008; Guthiga 2008) 11.10.

32636 1 5 36 11.11 Gaps in knowledge and data Noted. Misplaced comment.

33998 1 The paragraph heading suggest that there will be discussion on trends and drivers. The trends that are shown areAccepted. Trends in peat degradation

coupled to parts of the world. The main discussion is on animal products and meat consumption, however, this is|and emissions from deforestation are
not complete. The trends in increasing deforestation and peat degradation rates in some parts of the world shall aincluded in 11.3.3. Section 11.3.2 also
least be measured, as well as the drivers like the oil palm business, the pulp and paper industry, the biofuel shows trends of change in forest area.
industry etc. Perhaps a separate paragraph is needed on the ‘hot’ trends, en where (SE Asia, Amazone, Congo

Basin etc) they are specifically located.

33999 11 Paragraph 11.2.2. Given the significance of the source, although not mentioned as separate IPCC category in  |Rejected. In terms of emissions from
reporting guidelines, in our opinion ‘drained peatland’ shall be mentioned e.g. after ‘rice’. Box 6.2 illustrates the | Agriculture, emissions from drained
importance of this source (1.0 G t versus 0.37-0.49 from rice). organic soils are reported, but only as

N20O. The total global amount is very
small, i.e., < 100Mt CO2eq yr-1. The
significant component is the CO2
emissions, which are much more
sizeable--these are correctly reported
and discussed in 11.2.3.

22397 11 8 10 8 Although obvious, it will be helpful to mention in the introduction the main non CO2 GHG emissions. It could be |Accepted. Mentioned in 11.2.2, pg 11,
between bracket (eg CH4 etc.) lines 13-18 and 21-22.

34004 1 This paragraph needs improvement. Accepted. Edited for FD.

34005 1 Lines 16-29: this bullet list is not complete, and gives the suggestion that these are the main potential mitigation |Accepted. Changed description.

activities to reduce climate forcing. However, it seems there is no ‘order’ or ‘ranking’ is in this list, why is chosen
to mention specifically these measures and not others? Please explain. If this bullet list are the most potential
mitigation measures, then ‘rewetting’ of drained peat shall be added for CO2 emission reduction.
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34007 11 Missing: CONSERVATION (keep what you have (forest and peat) as a mitigation measure. Partly its reflected in |Accepted. Changed description.

‘reducing deforestation’, but it shall also be reflected more specifically in other categories: reduced cropland
development (at the expense of high carbon ecosystems such as forest and peat). The most obvious mitigation
measure (which is not mentioned) to reduce negative (climate) impacts from peat oxidation (and thus soil
subsidence), soil degradation, fires (emissions and haze), pollution of waters and greenhouse gas emissions is to
not develop peat areas for agriculture (conservation). Conservation of undrained peat keeps the ecosystem intact
and avoids expensive measures for restoration

34008 11 Missing: avoidance of leakage (displacement (iLUC) and ecological leakage) Accepted. Changed description.
34009 1 If peatlands have to be cultivated, the negative impacts of utilisation should be restricted by mitigation such as | Accepted. Changed description.
reducing drainage, choosing crops that are adapted to high soil moisture, avoiding regular ploughing since this
increases oxidation, cultivation of permanent crops and limiting nitrogen fertilization.

34010 1 Missing: peat rehabilitation Accepted. This is included under "Rewet
peatlands drained for agriculture."
Definition broadened.

34006 1 Table 11.3. Perhaps its better to use the AFOLU categories as main structure (cropland, grassland, wetlands and Accepted. Table revised.
forest) and then subcategorize these. Add a separate category on Wetlands
34012 1 Lines 25 onwards. This is now mostly about boreal peats, since global warming causes permafrost thawing, Accepted. We have now added more

however, maybe a brief discussion is needed on the increase in frequency of extremes also in other parts of the |information (and references) to extreme
world and the consequences for peatlands elsewhere. E.g. if peatlands face more droughts in the future, they will events, in addition to the gradual climate
be highly susceptible to fire and they will be oxidizing during dry periods, which causes the emissions to increase|change impacts.

34432 11 This section would benefit from the inclusion of figures that show option-specific mitigation potentials for the Rejected. Not changed since AR4 so we

different subsectors. have simply referred to the AR4
chapters.

26320 1 This resource assessment does not add significantly to the material presented in SRREN and can be addressed | The table as been substituted by
using much less space. shortened text.

26321 1 A figure showing the conversion efficiency from primary resources to final energy or the land use requirement for Noted. The conversion efficiencies are
the different forms of final energy would be informative. Maybe this can be added to Figure 11.A.1. | consider the implicit in the LCA graphs, especially
low efficiency of several of the conversion routes as a major problem. Figure 11A4. Another graph on the

conversion efficiency would be valuable
but space is contrained. Action: No
action required

26329 11 The section presents valuable new information on both life cycle climate impact and iLUC. However, these figuresMethodology is important as otherwise
hang there without being disucssed or referred to. The text cotnains a methodological-theoretical discussion that |the figures could not been otherwise
is not grounded in any empirical findings. This text should be largely replaced with a discussion of the figures, adequately be interpreted. The figures
presenting the major emprical findings of the literature reviewed. are now better discussed.

26333 1 Clearer conclusions can be drawn. The emprical work displayed in Figs 11.A.3-4 clearly shows that some Accepted.
bioenergy sources have climate benefits compared to alternative energy/fuel sources while other many other
pathways are more damaging. Conditions for good and bad options have been identified and should be
summarized here.
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23662 1 This is difficult- as the uncertainty and potential feedback loops can result in paralysis- you are obligated to Accepted. We have now rewritten the
present this but is it also possible to place this in the context of ratio of mitigation potential to potential adverse |section and refer the reader to the
effects? relevant sections in IPCC WGII Volume

of ARS5.

23668 1 This is a critical section and would benefit from a box or two to provide examples. Much of what you discuss hereNoted. Boxes with examples are a good
in co-benefits is actually similar to the discussion in the top down or bottom up approach section. If you provide |idea. However, we have placed
an example or two here- including co-benefits and co-payments for forestry for example, or sustainable restrictions on the chapter. For this

agricultural practices including organic N sources you would really drive these points home. You could also then reason, we couldn't include boxes with
delete a significant portion of the earlier discussion. One of the problems with this sector that the authors are veryjexamples.

clearly aware of is the potential overlaps and loops that complicate all analysis and estimates. Examples are a

great way to illustrate this more clearly than with the existing text

26318 1 This draft annex contains some valuable material and new insights compared to SRREN. However, other materiglAccepted. We keep the discussion on
is misplaced or superfluous. Especially, there is too much discussion of methodological issues. Key messages |methodological issues to a very
are not clear, which may be an appropriate reflection of the status of our knowledge. | would recommend that rely minimum. Methods are mentioned only
more on SRREN where this is possible and to be clear where new findings lead to a reassessment or better in the context of providing an
specification. Also, | would recommend for the authors to clearly consider how bioenergy could contribute to interpretation to the values provided.
climate mitigation and to identify where it would contribute to more climate change.

26319 1 Issues of resource potentials are discussed in 11.A.2, 11.A.4.3 and qualified in 11.A.4 and 11.A.5. Within the Noted. There are conflicting opinions on
context of mitigation and hence this report, it is not of interest how large the bioenergy potential would be without|whether resource potential can be used
restricting oneself to bioenergy that contributes to mitigation; also, other sustainability restrictions should be takenfor mitigation or not. Hence, this issue
into account. Hence, the discussion focusing on the potential contribution to both future energy needs and cannot be detached from the discussion
mitigation should be discussed at only one place, towards the very end of the annex. of the potential.

. Action: No action required

29416 1 The key components of the success to mitigation in the AFOLU relate to management - this is not well identified | Accepted. Importance of management
and recognised in the Exec Summ (i.e., production systems may or may not have the potential for positive stated more clearly in the ES.
mitigation results). The management issue needs to be recognised. A preliminary discussion regarding this
issues has been recently raised by SC Davis, Boddey RM, Alves BJR et al.: Management swing potential for
bioenergy crops. GCB Bioenergy, n/a-n/a (2013).

29417 1 The Executive Summary focuses too narrowly on the role of bioenergy. There are many components within the |Rejected. Bioenergy forms only part of
AFOLU sector that should be recognised. For example to concept of direct and indrect land use change is larger |the ES, and it focuses mainly on other
than bioenergy. Any land use will use resources (e.g., water, soil) and therefore all land uses within the AFOLU | options in the AFOLU sector.
sector need to be considered.

35289 1 0 This chapter is supposed to cover agriculture, forestry and land use. However, the ES only focuses on the Accepted. Food added at the front of the
contribution, instead of the impact, of emission reduction from land use. Even though the importance of livelihood|list of ecosystem services provided by
is touched upon, the impact on food security is not fully elaborated. It is recommended to add the discussion on |land in first paragraph.
food security in this chapter. For example, on Page 4 Line 9, after "land", add "particularly, the impact on food
security".
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33465 1 0 Overall comment: Both in Summary for policymakers and in chapter 6 the importance of long term stabilization of Accepted. The contribution of temporary
the GHG concentration in the atmosphere is emphasized. However, in chapter 11 the discussion of how biogenic CO2 emissions in a sustainable
temporary biogenic CO2 emissions in a sustainable forestry will influence the stabilizaton level, is missing. forestry in different stabilisation

pathways has been elaborated in 11.9.

33466 1 0 Overall comment: One conclusion in AR IV was: "In a long-term a forest management strategy aimed at Noted. This statement is indeed still
maintaining or increasin forest carbon stocks, while producing an annual yield of timber, fiber or energy will valid, and is implicit in what we wrote.
generate the largest mitigation benefit". Such a conclusion is missing in chapter 11. Is it not valid anymore?

31456 11 0 Competion for land between food/feed production, forest and bioenergy is mentioned a number of places and is |Noted. We could provide current figures,
an important issue. Would it be posible to give figures about trend and projections for the number of hectares thatbut future trends are dependent upon
is annually changed into the production of biomass for bioenrgy, compared with the number of hectares convertedmany factors, and are best dealt with in

into land for the growing of feed for an increase of the production of animal section 11.9 in the future scenarios

productsproductsintoandbioenergneeded change in land use to bioenergy and to However there (where they currently appear)
30953 1 0 In various places, the chapter mentions biogeophysical effects of human activities in the AFOLU sector. Accepted. Added brief discussion in

However, greater discussion of these effects and of how mitigation activities could be adjusted to minimize systemic perspective section (11.4)

adverse biogeophysical effects (from a climate change perspective) is recommended. For example, choosing
deciduous species for afforestation in temperate/boreal areas. See Anderson,et al., 2010. Biophysical
considerations in forestry for climate protection. Front. Ecol. Environ. 9: 174-182. As another example, reversing
historic deforestation patterns with afforestation could have a cooling effect in temperate and boreal regions. See
Pongratz el al., 2011. Past land use decisions have increased mitigation potential of reforestation. Geophys. Res.
Lett. 38: L15701. doi:10.1029/2011GL047848.

30954 1 0 Throughout the chapter, the range in the estimates presented is quite broad, yet there is very little discussion on |Noted. The uncertainty arises largely
the impact of such uncertainty or on whether or not the uncertainty can be meaningfully reduced. For example, |from the assumptions used to calculate
statements such as the following represent significant levels of uncertainty: the potentials - e.g. amount of land
- Global estimates for economic mitigation potentials in the AFOLU sector in 2030 are 490 to 10600 Mt CO2- assumed to be available, which may in
eq./yr turn depend upon the C price and price
- Top-down estimates project between 15-225 EJ/yr bioenergy deployment potential in 2050 of other commodities. Our task is to
- Dedicated biomass plantations are estimated to have the largest potential, but there 25 is a wide range of 26- |report the ranges of estimates in the
675 EJ/yr literature, and where possible we have

commented on these (e.g. low estimates
for agricultural mitigation account only
for non-CO2 GHGs and C sinks are not
considered) - but a deconstruction of the
assumptions behind every estimate in
every study is not possible. The generic
differences (such as those just
mentioned) are already discussed in
sections 11.6 and 11.9

Page 7 of 252



Expert and Government Review Comments on the IPCC WGIII AR5 Second Order Draft — Chapter 11

Comment |Chapter |From |From |[To To Line|Comment Response

No Page [Line Page

33266 1 0 Considering the structure of the entire report, it is essential that three subjects are discussed in detail in chapter |Accepted. Afforestation and avoided
11 because of their prominence in chapter 6: BECCS, avoided deforestation, and afforestation. It is critical for the deforestation are now better delineated.
treatment of negative emissions in the AR5 that the chapters 6 and 11 are consistent. Chapter 11 needs to BECCS should be discussed in the
discuss carbon dioxide removal and to try to answer the question whether a foundation for chapter 6 scenarios is| Appendix
given, or not.

33267 11 0 The integration of the concepts and definitions of the framing chapters 2, 3, and 4, could be improved to increase|Accepted. Concepts and definitions

coherence and consistency across all chapters of the report. Especially, you may want to discuss the link from  |further harmonised
mitigation to sustainable development in more detail.

33268 1 0 Uncertainties related to land use need to be treated with great care. Noted. Uncertainties declared and
discussed.
19351 11 0 The text is difficult to read, with long sentences, elevated style expressions and words, multiple misprints, and |Accepted. Zotero database has been
irrational and misleading conjunctions between sentences. Explanations for abbreviations often come long after |completed and only accepted papers are
they appear in text. The references are a mess both in the text and in the reference list. Why is the reference used in the FD. Thorough edit of the text

format different from any other publicaton and why sometimes all authors are named, sometimes "et al."? | found|has been undertaken to improve
some plagiation from Chapter 6, there might be more, and with other chapters too, as | cannot read and check |language and flow. Overlap with Ch6
them all. References to other chapters of WG3 and to other WG:s are not always correct where | have checked. |removed. Confidence statements are
There are all too many articles "in review", and all too many articles from the authors themselves. What happens |only used in the summary as directed.
if the articles are not accepted, what will be referred to then? Are the stated facts valid, if the articles are not

accepted? Confidence statements (agreement, evidence) are used only in the summary???

24771 1 0 The chapter could further mention future shifts in what species will grow where, i.e. range shifts. For example, |Accepted. Plant range change is largely
climate change is predicted to change terrestrial species composition. This could have implications for mitigation |dealt with by WGII, but where this
of climate change impacts on some terrestrial species that have higher mitigation potentials than others and affects mitigation potential, should be
address flow on impacts on agriculture and other land uses, e.g. urban planning. mentioned in section 11.5.2 where it is
Suggested citations: Williams, K.J., Dunlop, M., Bustamante, R.H., Murphy, H.T, Ferrier, S., Wise, R.M., now mentioned.

Liedloff, A., Skewes, T., Harwood, T.D, Kroon, F., Williams, R.J., Joehnk, K., Crimp, S., Stafford Smith, M.,
James, C. and Booth, T. (2012) Queensland’s biodiversity under climate change: impacts and adaptation —
synthesis report. A Report Prepared for the Queensland Government, Brisbane. CSIRO Climate Adaptation
Flagship, Canberra. http://www.csiro.au/Organisation-Structure/Flagships/Climate-Adaptation-
Flagship/Queensland-biodiversity-under-climate-change.aspx

And background working papers from CSIRO: http://www.csiro.au/Organisation-Structure/Flagships/Climate-
Adaptation-Flagship/CAF-working-papers/CAF-working-paper-12.aspx

» Working Paper 12B - Queensland's biodiversity under climate change: ecological scaling of terrestrial
environmental change

» Working Paper 12C - Queensland's biodiversity under climate change: terrestrial ecosystems

» Working Paper 12E - Queensland's biodiversity under climate change: coastal and marine ecosystems

» Working Paper 12G - Queensland's biodiversity under climate change: adaptation principles and options

30462 1 0 It would be very useful to see a better reflection of the current knowledge on support and promotion of the REDD+#Taken into account. Revised text will be
safeguards as agreed in CP16, FCCC/CP/2010/7/Add.1 and addressed as well in CBD COP 11, 2012 combined with the discussion of
(UNEP/CBD/COP/DEC/XI/19). REDD+ social, environmental, and

rights- and governance-related issues.
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30463 1 0 The reference to demand side measures should preferably include the possible impacts of demanding sustainablyAccepted. There is already a section on
produced goods such as timber (i.e. such measures should not be limited to dietary change and waste reduction).demand side measures in non-food

products in section 11.4.3. Sustainably
produced goods are now more
prominently mentioned.

22115 1 0 As main share of agricultural emissions is/will be released in the developing world, more attention would have  |Accepted. More references on the
been needed on mitigation options, socio-economic interactions and impacts, power and policy issues, and potential impacts on agriculture have
cultural variability in these regions and on small/subsistence scale. been included in sections 11.4.5, 11,7

and 11,8.

22116 11 0 There is a gap relating to the understanding of climate change feedbacks on soil dynamics (of different soil types)Accepted. Added to section 11.5.2
particularly regarding transformation of nitrate and activities of micro organisms.

20258 1 0 Text is overly rich in citations, which is impeding the flow of easy reading of the chapter. Also, frequent use of texiAccepted. Number of citations reduced
in brackets to clarify and explain a point is also making the comprehension of the substance fairly difficult.

Objective should be to use only a few important citations pertaining to more important publications rather than
inserting text to maximize number of citations making the reading heavily labored. It may also be useful to
consider possibility of clubbing the citations separately in an acknowledgement.

19734 1 0 Ecosystem conservation and restoration should emphasized in this chapter, but not only based on the CO2 Accepted. Added to co benefits
migitation. discussed in section 11.7.1.1.

33988 1 0 Paragraph 11.2 is on trends and drivers, but is not highlighting one of the main trends at this moment: pulp and |Accepted. There is already a box on
paper industry and oil palm industry (SE Asia and upcoming other countries) which increasingly is developed on |peatland emissions and trends, box 11.2
peat. Peatlands are major carbon stores. Tropical peatlands globally cover about 40 million ha of land area and |that cover these points.
store about 70 Gt of carbon of which about 46 Gt C in Indonesian peatlands and 9 tons in Malaysian peatlands
(Page et al., 2011). Drainage of peat will lead to peat oxidation and a higher frequency of forest and peat fires,
resulting in significant increase in GHG emissions and carbon losses (Gomeiro et al., 2010). Potentially huge
amounts of C can be lost, of peat drainage will be ongoing at current rates, and besides, deforestation is ongoing
at high rates, specifically in SE Asia. There is a need to highlight this current trend, and we think this chapter
would be a perfect location for that. See fig for the importance of emissions in Indonesia.

33989 1 0 Health problems related to mitigation measures are being discussed (e.g. ‘Reduced emissions from agriculture |Accepted. Added to co benefits
and forestry may also improve air, soil and water quality (Smith, 31 Ashmore, et al., 2013), thereby indirectly discussed in section 11.7.1.1.
providing benefits to human health and well being’) in paragraph 11.7.1.1. However, it is important to even more
compare ‘health’ in the BAU and the mitigation scenario. E.g. Fires (forest and peat) that occur in the BAU
scenario cause haze, aerosols that affect humans health (e.g. Brown, 1998; Ostermann and Brauer, 2001; Yule,

2010). If mitigation is applied, fire frequency will reduce, peoples health will increase.
33990 11 0 The paragraph on mitigation technology options and practices (paragraph 11.3) has improved, however, its not |Accepted. We have included a relative

complete yet (at some points very specific and detailed, at other points ‘vague’). It would be of interest if there is
some kind of idea of the mitigation potential of the measures that are mentioned, maybe a rating, or a number in
terms of GHG emission reduction that can be obtained: e.g. has straw retention in the rice-sector the same
mitigation potential as prescribed burning and peatland rewetting? Related: is conservation of forest and peat a
mitigation measure? For C accounting it is, how is that in this chapter? If this is a measure (and it looks like it is,
because reduced deforestation is included), it shall be added in this table for peat as well: conservation of peat,
reduced degradation of peat. We mention here the 2 main options for mitigation measures for reducing emissions
from organic soils:

ranking with mitigation potential in Table
11.2. The numbers are included in
further figures and graphs. We
attempted to include in the table but the
lack of sufficient information on avoided
peatlands is not available as there is with

;avoided deforestation.
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33991 1 0 The most obvious mitigation measure (which is not mentioned) to reduce negative (climate) impacts from peat |Rejected. We attempted to include in
oxidation (and thus soil subsidence), soil degradation, fires (emissions and haze), pollution of waters and the table but the lack of sufficient
greenhouse gas emissions is to not develop peat areas for agriculture (conservation). Conservation of undrained|information on avoided peatlands is not
peat keeps the ecosystem intact and avoids expensive measures for restoration available as there is with avoided

deforestation. We have included
cultivated organic soils as water
management and restoration.

33992 1 0 If peatlands have to be cultivated, the negative impacts of utilisation should be restricted by reducing drainage, |Noted. Included now in restoration of
choosing crops that are adapted to high soil moisture (paludiculture, see fig below for illustration), avoiding reguleiorganic soils category
ploughing since this increases oxidation, cultivation of permanent crops and limiting nitrogen fertilization.

33993 11 0 Given the significance of the CH4-fire pool (it's the second largest CH4 source in Fig 11.2), this shall be added in|Accepted. There is already a box on fire
the body text, including emissions numbers and mitigation potential. Perhaps add a paragraph on page 12 (like |11.3 that covers some of these points
the paragraph on rice) and get numbers from literature. It would be good to add biomass burning and peat and the fact that many fires are part of a

burning is SE Asia to Fig 11.2 (add to burning of crop residues from Savannah). Another point related to the fire |regrowth cycle where losses of CO2 and
source: it has to be clear what is captured by ‘anthropogenic fires’ e.g. in Box 11.3. In the case of peat fires: a CH4 are compensated by uptake of CO2
peat does usually not burn if its wet. Drainage of peat increases the fire frequency and shall be called and therefore do not have a mitigation
‘anthropogenic’, even if the ‘trigger’ (e.g. lightning) is a natural phenomena. potential. While CH4 has a stronger
radiative forcing it is shorter lived in the
atmosphere. Drainage of peat is given as|
a separate number. if it then causes
peat fires it is counted as peat fire. The
numbers on emissions from peat
drainage and burning in the EDGAR
database have been added to fig 11.2.
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25342 1 0 However report already discuss on green water management, it would be further useful to include a short Partially accepted. Section significantly
paragraph showing impact of watershed development program as a mitigation strategy in section 11.5.5 reduced in length, but water interactions
(Mitigation and adaptation synergy and risk- tradeoffs) as well. Various agricultural water management included rather than papers about water
interventions such as in situ practices (mulching, field bunding, proper land form treatments) and ex-situ in agriculture per se

interventions such as constructing small and low-cost water harvesting structures enhances green water and blue:
availability, reduce water stress situation and facilitate groundwater recharge locally. There are number of
evidences and studies suggesting the need for vapor shift in rainfed areas (from non-productive evaporation
losses to productive transpiration) for sustainable crop intensification and enhancing green water use

efficiency. Some of the studies also analyzed impact of agricultural water management interventions on various
hydrological components and ecosystem services in dry, normal and wet years (For example, Rockstrom et al.,
2010; Garg and Wani, 2012; Garg et al., 2012a,b) could be included. Reference cited Garg, K.K., Karlberg, L.,
Barron, J., Wani, S.P., Rockstrom, J., 2012a. Assessing impact of agricultural water interventions at the
Kothapally watershed, Southern India, Hydrological Processes 26(3), 387-404. Garg, K.K., Karlberg, L., Barron,
J., Wani, S.P., Rockstrom, J., 2012a. Assessing impact of agricultural water interventions at the Kothapally
watershed, Southern India, Hydrological Processes 26(3), 387—404. Garg, K.K., Wani, S.P., Barron, J., Karlberg,
L., Rockstrom, J., 2012b. Up-scaling potential impacts on water flows from agricultural water interventions:
opportunities and trade-offs in the Osman Sagar catchment, Musi sub-basin, India. Hydrological Processes DOI:
10.1002/hyp.9516 Garg, K.K., Wani, S.P., 2012. Opportunities to build groundwater resilience in the semi-arid
tropics. Groundwater National GroundWater Association. doi: 10.1111/j.1745-6584.2012.01007.xRockstrom, J.,
Karlberg, L., Wani, S.P., Barron, J., Hatibu, N., Oweis, T., Bruggeman, A., Farahani, J., Qiang, Z.,

2010. Managing water in rainfed agriculture—The need for a paradigm shift. Agricultural Water Management 97,

543-550.

37594 1 0 The authors should consider complementing the existing literature with discussion of some of Samuel Noted. Many publications on related
Fuhlendorf's work. topics but none obviously related to

AFOLU mitigation

37595 1 0 The general tone of the bioenergy discussion is off, and reflects mainly one side of a high complex and Noted. Discussions regarding bioenergy
controversial set of research. The negative impacts are mainly theoretical/modelled to date, and have not played were strongly revised throughout the
out in practice as we've seen large decreases in deforestation coincident with large increases in bioenergy chapter, including the annex; thereby,
production. immens efforts were invested into
What can be generally said about bioenergy production is that good global outcomes require good policy at the |ensuring balanced treatment of these
national/local level. The producers of bioenergy likely have little control over these policies that may occur issues. Regarding the relation between
overseas, and the net outcomes are potentially dependent on actors/regulators in different jurisdictions far from |biofuels and food prices there is a huge
the production decision or mitigation activity. range of diametrically opposed views in

This is true for all AFOLU commaodity production, not just bioenergy. Attributing the negative impacts to producer|the peer-reviewed scientific literature
decision/mitigation activity therefore is difficult, since the exact same decision could be highly positive if the non- |and the claim of the reviewer is not
local actor(s) adopted different policies... the non-local context is determinative, not the production decision generally supported by that literature.
(which could be either positive or negative on a global net basis, but is defintiely positive for the producer). The

chapter should, therefore, review the legitimacy of claims that biofuels have impacted food prices. It appears that

this has been disproven.
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37596 1 0 The chapter needs a section or box up front explicitly detailing what the authors mean by the terms sustainability, Rejected. Defined in glossary

sustainable agriculture, sustainable bioenergy, and sustainable forestry. Sustainability is a major theme of the
chapter and its attainment is assumed to be as - if not more - important than GHG mitigation. There is, however,
no universally accepted definition of sustainability so it is crucial that readers know which definition the authors
are using. At the very least, the authors should refer t 4.2.1.1.

37597 1 0 Throughout the chapter there is a very negative tone when the authors deal with large-scale modern agriculture. |Rejected. The consideration of dietary
This needs to be removed. The negative tone seems related to non-GHG mitigation viewpoints (such as the shifts as potential demand side
preference for vegetarian diets or concerns about animal well-being) rather than actual scientific studies or measures does not infer a preference for
consensus regarding the potential of agricultural operations to reduce their GHG footprint (to say nothing of vegetarian diets. The GHG implications
meeting the food demands of a continually increasing global population). of reduced meat diets are explored.

There is no negative tone associated
with large-scale agriculture - we discuss
sustainable intensification as an
essential tool in the portfolio of measures
to reduce GHG emissions from the
AFOLU sector.
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37598 1 0 The document places way too much emphasis on changing the world population to vegetarian diets and people inRejected. Through published literature

the developed world dropping a few pounds (eating less) as serious GHG mitigation measures. Some parts of theon the subject, the chapter explores the
document (for example table 11.5 on page 35) suggests the mitigation benefits could be anywhere from 5.3-20.2| GHG implications of reduced meat diets.
GtCO2 eq per year. Since total global AFOLU emissions are pegged at between 9 and 10 GtCO2 eq per year, théThis does not equate to "changing the
magnitude of the mitigation benefits attributed to these changes in diet are huge. While one can make a world population to a vegetarian diet" -
reasonably sound conceptual argument that these dietary changes would result in lower GHG emissions the nowhere are we policy prescriptive in
magnitudes discussed in this report and methods by which they were estimated are shaky at best and agenda- |this respect - we simply objectively
driven at worst (for example, there is an assumption that all grazing land not shifted to growing food crops gets |review the evidence. No evidence is
dedicated to sequestering carbon - presumably in trees. All this carbon then gets counted as a GHG mitigation |provided by the reviewer to support the
benefit. Realistically, much of the world's grazing lands are natural grasslands meaning they are poorly suited to|statement that the chapter aims to
growing trees. Additionally, the authors note in a couple of places that changing diets as described above would |change the world to vegetarian diets.
be very difficult to do through policy and would take considerable time to accomplish as it would require changing|Livestock production through animal
people's preferences for meat. Given the shaky evidence and the barriers to implementation, the coverage of thisfeed is many times less efficient that the
option needs to be toned down considerably. direct consumption of vegetable matter
by humans, and as a consequence
direct consumption of vegetable matter
uses far less land than livestock
production. This GHG impact of
livestock production if far greater than
that of crop production for direct
consumption, and the published
literature shows that the technical
potential is large as stated. All estimates
and the methods used to derive them
are published in the peer-reviewed
literature. There is no agenda to include
these estimates - just an objective
comparison of all available technologies.
Not including demand side measures
would be failing to consider all available
options. We acknowledge that changing
diets as described above would be very
difficult to do through policy and would
take considerable time to accomplish as
it would require changing people's
preferences for meat (as already stated
in the chapter), but we reject that the
evidence is shaky . No evidence is

nravided hv the reviewer to_ show whv
37599 1 0 The text lays out a good justification for treating forestry and agriculture in one chapter. The execution, however,|Accepted. It is true that the impact of

is not so good. There are so many instances where so many factors apparently need to be mention (e.g., gendermany practices are context specific and
equality, animal welfare, sustainability, indigenous people's rights, intergenerational equality, etc.) that the this needs to be discussed. The new
ultimate point is lost and the only conclusion the authors can offer is, "the net mitigation impact is ambiguous. table structure will help in this regard.
Some attempt should be made to identify and quantify the mitigation impacts of the main drivers and to

disaggregate the net mitigation impacts into those achieved in agriculture and those achieved in forests.

37600 1 0 Recommend an additional Annex consisting primarily of graphs which effectively summarize the data in this Noted. This was considered, but given
chapter. Would be helpful for readers from diverse backgrounds, provide quick information for journalists, and |the prescribed structure of the chapter,
help authors to identify conceptual and data redundancies in the text. could not be accommodated
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37601 1 0 Since this chapter is part of a larger document meant to inform and guide policy makers the data should be Noted. This was considered, but given

readily accessible with a single format. This is an issue with the general literature too, which will provide data the prescribed structure of the chapter,

annually or decadal, in terms of percentage net flux or CDE as a ton/acre. This text ought to go the extra step to|could not be accommodated. The data

consolidate, when possible, values into something consistent. If not done in the text it could be done in the sources are extremely large and varied

suggested, graphics-heavy Annex. (e.g. FAO PRODSTAT, FAO GHG
emissions database, EDGAR) and these
datasets cannot be presented in an
Appendix - but references to the
datasets are provided.

37602 11 0 N fertilization is discussed in terms of plant group (see page 17) but the issues with NOx release as a result of N |Accepted. NOx gases now discussed in
fertilization is not sufficiently addressed in the chapter. more detail in 11.2.2.
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37603 1 0 The section on diet as a (presumably) viable Demand-side options is unconvincing due to the lack of a Rejected. Regarding "the issue of
comparative life-cycle-analysis of vegetarian versus meat diets. There is the issue of fertilization to increase per |fertilization to increase per area yields of
area yields of vegetable crops as well as the increased need for water resources. Vast sections of the globe vegetable crops as well as the increased
(extreme northern and southern hemispheres) regardless of warming, do not have long growing seasons and will need for water resources" this is not
have to rely on livestock. Causes of desertification are contentious with some arguing (though none of these required. The mitigation arises largely
arguments are presented in this Chapter and ought to be) livestock grazing at comparatively low densities, in a |from diversion of crops used for animal
nomadic-style, increases plant and soil microbial diversity, reduces soil erosion, and thereby increases C feed ( which are already fertilised and

sequestration. The authors should present a broad, balanced discussion versus a biased one. Additionally, the |use water) to direct human consumption
intensive use of fertilizers and water for vegetable/grain crops (both of which are expected to increase as per acre; so no additional fertilization would be
yield demands increase while water supply decreases) does and will continue to significantly impact mitigation viarequired - indeed, required fertiliser

agriculture. This needs to be included in this section. Note OECD (2012) reportsthat CDE from LU becomes levels would probably drop, since direct
negative after 2040 regardless of changes in demand-side options. It is also pointed out in the same document |consumption of vegetable matter is far
(OECD Environmental Outlook to 2050) that land-use related emissions can be more volatile than energy more efficient than consumption via a
emissions. This makes their predictability less tractable. The citations listed (page 32) lines 21 & 22 either do not livestock intermediate. We agree that
do a LCA or do one for a limited geographic region (e.g. Sweden). This discussion is fraught with issues large areas are unsuitable for cropping
including those already cited. Finally, what is a 'healthy diet' as recommended by the Harvard medical School |and not this (and cite references to

and is it an economically feasible diate for the globe? support it, e.g. Gill et al., (2009) and that

livestock grazing in these systems is the
best mechanism to derive human edible
food from that land. We do not present a
biased view of this issue, which is
written too by our livestock sector
specialists. We acknowledge that
fertilizers and water for vegetable/grain
crops (both of which are expected to
increase as per acre, yield demands
increase while water supply decreases)
does and will continue to significantly
impact mitigation via agriculture, but we
also know that this is exacerbated by
feeding those products to livestock
which are 15% efficient heterotrophs,
and then consuming the livestock
products. It is a fact that direct
consumption of vegetable products by
humans is a more efficient use of
resources. If you know this not to be the

case, please provide the evidence.
Exnlarina demand side measiires
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37604 1 0 Productivity enhancement is a (supply-side) category of mitigation activity that merits greater prominence in the |Accepted. Sustainable intensification
discussion, analogous to the other categories of supply-side activities (changes in land management and land  |was mentioned, but was not discussed
use) and demand side activities ("reducing waste" and "changing food diets & ie, reducing demand for in enough detail. This has now been

livestock"). A growing literature suggests that agricultural R&D that increases the productivity of the sector has |redressed in section 11.3.1.
been (Borlaug 2007; Burney, Davis and Lobell, 2010; Stevenson et al. 2013) -or could be in the future (Wise et al.
2009; Choi et al. 2011; Lobell, Baldos, and Hertel 2013; Jones and Sands, forthcoming 2014; Valin et al. in
review) - a powerful global GHG mitigation strategy.

In the current draft, there are some limited, and somewhat inconsistent, mentions of productivity enhancement
activities. Eg, the various types of productivity enhancements are in fact listed in Table 11.3 (Summary of supply-
side options); and there are a few textual and table references that appear somewhat inconsistent in their
treatment - lines 35-42, page 29 [sec 11.4.2] refer to increasing yields as potentially increasing competition for
land; the discussion of Table 11.5 appears to refer to productivity gains as a demand-side measure that creates
"spare land". (See the comment on [lines 35-42, page 29] for literature that provides a framework to reconcile
these two perspectives.)

Given the substantial mitigation potential, it is appropriate to elevate the concept to higher prominence in the oft-
repeated list of agriculture sector supply-side and demand-side mitigation activities.

37605 11 0 Textual discussion could be added in section 11.3 (complementing table 11.3) and 11.4. Addtionally, Several |Accepted. Some of these references
studies are available for inclusion in the costs and potentials section (11.6), which estimate the cost or mt CO2-eqwere included, but others were not.
avoided of r&D investments. A discussion of R&D policy would be appropriate to include in section 11.9. These references and the perspectives
Borlaug, N. 2007. Feeding a hungry world. Science 318(5849), 359. therein (especially on sustainable
Burney, J.A., S.J. Davis, and D.B. Lobell. 2010. Greenhouse Gas Mitigation by Agricultural Intensification. intensification aspects) are now included

Proceedings of the National Academy of Sciences 107(26): 12052-12057. (this is for historical R&D; incorporates|in section 11.3.
CO2 and non-C0O2)

Stevenson, J.R., N. Villoria, D. Byerlee, T. Kelley, and M. Maredia. 2013, forthcoming. Green Revolution
research saved an estimated 18 to 27 million hectares from being brought into agricultural production. PNAS.
(this is for historical R&D; incorporates CO2 and non-CO2)

Wise, M., K. Calvin, A. Thomson, L. Clarke, E. Bond-Lamberty, R. Sands, S.J. Smith, A. Janetos, and J.A.
Edmonds. 2009. Implications of Limiting CO2 Concentration for Land Use and Energy. Science 324: 1183-1186.
(incorporates land use change CO2 emissions only)

Choi, S., B. Sohngen, S. Rose, T. Hertel, and A. Golub. 2011. Total Factor Productivity Change in Agriculture
and Emissions from Deforestation. American Journal of Agricultural Economics 93(2): 349-355. (incorporates
only CO2 emissions from land use change)

Lobell, D.B., U.R.C. Baldos and T.W. Hertel. 2013. Climate adaptation as mitigation: the case of agricultural
investments. Environ. Res. Lett. 8:015012. (incorporates land use change CO2 emissions only)

Jones, C.A. and R.D. Sands. 2014 (forthcoming). Impact of Future Agricultural Productivity Gains on
Greenhouse Gas Emissions: a Global Analysis. American Journal of Agricultural Economics. 96(2). (incorporates
non-CO2 emissions only)

Valin, H., P. HavlA-k, A. Mosnier, M. Herrero, E. Schmid and M. Obersteiner, Agricultural productivity and
greenhouse gas emissions: trade-offs or synergies between mitigation and food security? (2013, Under review at
Environ. Res. Lett.). (incorporates both CO2 emissions from land use change and non-CO2 emissions from land
and livestock management)

37606 1 0 One way to reduce the text would be to not repeat tables and figures from other chapters, but to refer to them in |Accepted. Redundancy removed.
their primary location. Eg, Figure 11.18 is the same as Figure 6.18;

Page 16 of 252



Expert and Government Review Comments on the IPCC WGIII AR5 Second Order Draft — Chapter 11

Comment |Chapter |From |From |[To To Line|Comment Response

No Page [Line Page

37607 11 0 Reference is made consistently to: (see for example, ES, page 4, lines 15-19) Accepted. "Livestock management" or
"Opportunities for mitigation include supply-side measures through reduction of emissions arising from land use |"livestock animal management" are
change and land management, increasing carbon stocks by sequestration in soils and biomass, or the supply side measures in the AFOLU
substitution of fossil fuels by biomass for energy production, and demand-side measures (i.e. by reducing losses |sector (see the many options listed in
and wastes of food, changes in diet, changes in wood consumption)." table 11.3), but that was ambiguous, so
It seems important to include livestock management in this list as well; therefore, livestock management is now included
Insert "livestock management" or "livestock animal management" after "land management" explicitly.

37608 1 0 It seems the overall "message" for biofuels - particularly in the biofuels appendix is - bioenergy from wood Noted. This is an overly simplistic
residues are good, for all other feedstocks the impacts are good or bad or neutral depending on a lot of other interpretation of the main message on
things. This conclusion could have been much quicker. There must be some more useful insights than this. "biofuels". Main messages for Appendix

have been rewritten.

37609 1 0 When the text discusses a "price" of CO2- is this essentially a tax or a market value based on a cap and trade |Noted. CO2 price is discussed in the
system? It would be useful to state that the first time the price of CO2 is discussed in the chapter. framing chapters and does not belong in

a sector chapter.

37610 11 0 REDD+ should always be written with the "+". Accepted. Text revised.

37611 11 0 Please reflect the well crafted statements on the role of biomass better in the main document, where the Noted. But not clear where these
recognition that not all biomass may lead to net GHG reductions is currently understated. statements should be added as no page

or line numbers are given

37612 1 0 The treatment of mitigation options (e.g., proportion of chapter and amount of tech literature etc) should be Rejected. The statement is untrue. The

commensurate with the mitigation potential. This is obvious in comparing table 11.7 to table 11.3. Table 11.3  mitigation potential in the agriculture and

lists a whole host of mitigation options in AFOLU, while table 11.7 clearly demonstrates that forestry has many |forestry sectors is very similar (see figure,

times the potential of agriculture. It is well-known that oceans and forests are the largests sinks of CO2, but from |11.15 - agriculture has more potential).

reading this chapter one could very well think agriculture is the most important means towards mitigating climate | Tables 11.3 lists measures available and

change. table 11.7 lists ranges reported for total
global potential so are not comparable.
The fact that oceans and forests are the
largest sinks does not mean they have
the greatest mitigation potential - if these
sinks occur in unmanaged systems, the
mitigation potential is zero (as they
cannot be manipulated so the sinks are
not additional).

27874 1 0 The possibilities to create carbon sinks and substitute fossil fuels are not presented in a balanced manner. The |Noted. But this is a statement that
manifold problems of these mitigation options are not presented adequately. cannot be acted upon as it is not specific
enough - there are no page or line
numbers and suggested remedies to the
stated concern is not provided.

22480 1 0 Carbon emission from land use change should be considered in two aspect: emission from maintaining and Noted. This is already the case.
changing existing land use. So the carbon emission and mitigation potential should be considered and estimated | Estimates are compared against a
in the perspective of changing existing land use. business as usual baseline.
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30201 1 1 143 This chapter is a well thought out "tour-de-force" of all the AFOLU mitigation (and adaptation) options and Noted. Thank you. No response required

consequences. This is no mean feat as the complexity of the subject would tax even the most versitile of brains.
In particular | am pleased there is some mention of biodiversity considerations throughout. This is important
because often biodiversity considerations are secondary to climate mitigation, but should be as maintaining
biodiversity in the face of climate change is as much a priority.

23463 1 1 143 It is a well written consistent text providing solid and up-to-date scientific knowledge. Noted. Thank you. No response required

25997 1 1 Chapter 11 has no data on water use and irrigation in agriculture etc. There are emissions in those uses. Rejected. Emissions due to energy use
in irrigation and water use are small and
are not accounted for in the AFOLU
sector (to avoid double counting).

26057 1 1 1 91 1 General comment: Second generation biofuels are not necessarily better from the climate point of view. Example/Noted. This is now discussed in
Conventional (first generation?) solid wood fuels need much less processing than the advanced second Appendix |
generation biofuels based lignocellulosic feedstock! Due to the higher processing energy the SG wood-based fuels
have basically a much lower displacement factor of fossil fuels.

21060 1 1 1 91 10 The text has improved considerably. Unfortunately, it still contains parts that lack in-depth and intimate knowledgeAccepted. The forestry sections have
about the details and interdependencies of the carbon cycle and forest management. For example, there is amplebeen thoroughly revised.
literature on forest growth, yield, wood use, replacement effects etc. that is not, or, in case of replacements, only
marginally reflected here but has direct relevance to mitigation. | cannot judge whether this is due to lack of
experience and knowledge from the authors or due to content requirements set in advance, but the overall quality
of this chapter - as far as forest-related issues are concerned - is rather poor.

23645 1 1 8 You should also point out here that climage change will likely impact the other services provided by land Accepted. Change made.

30961 1 10 1 10 6 Should the link to decreases in forest area and increases in agricultural areas (land use change) be made here? |Rejected. Although there are many
references to the linkage between
deforestation and increased agricultural
land throughout the chapter, section
11.2.2 is not the appropriate place for it,
since the GHG emissions discussed are
not related to land use change.

37664 11 10 1 10 2 Clarify Latin America has the largest net loss in terms of area, and not percentage Accepted. Clarification made.
37665 1 10 1 10 2 Please add the amount in total ha (either the 1990 inital amount or the final amount) for completeness Accepted. Total Mhas have been added|
27889 1 10 1 10 6 Please give also for Oceania in line 3 as for the other region the percentage number for forest area decrease. Accepted. Oceania's percentage forest

loss of 3.5% has been added.
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37669 1 10 10 10 1 Why is fertilizer application in forests not covered? Seems like it is highly related to subject at hand is is Rejected. The text already clarifies that
something we should not be ignoring. this emission category is not covered

because these are very small compared
to those arising from fertilizer application
in cropland. Furthermore, these are
small also in comparison to other non-
CO2 greenhouse gas emissions from
FOLU.

25354 11 10 11 10 13 Cumulative non-CO2 GHG emissions from agriculture in 2010 were estimated to be 5.4-5.8 GtCO2eq./yr'. But in | Accepted. Emissions were erroneously
Page 10, L 36-37, it is mentioned that ‘rice cultivation (11%) is a major source of global CH4 emissions, which in |reported in Gt instead of Mt in the text.
2010 were estimated to be 493-723 GtCO2eq./yr’. Emission from rice alone should not be more than total non-
CO2 GHG emission.

22126 1 10 13 10 16 Why is machinery use not accounted for? These are existing emissions. Accepted. Section title refers more in
general to GHG emissions from
agriculture.

22398 11 10 13 10 16 This is non CO2 GHG emissions. Lines can be deleted Rejected. Specification is needed to

avoid confusion regarding which
emissions are covered in the various
AFOLU sectors.

20260 11 10 13 10 15 Delete these lines on fossil fuel emissions as these are not accounted for in AFOLU. Rejected. Specification is needed to
avoid confusion regarding which
emissions are covered in the various
AFOLU sectors.

20121 1 10 13 10 16 Why is machinery use not accounted for? These are existing emissions Rejected. Specification is needed to
avoid confusion regarding which
emissions are covered in the various
AFOLU sectors.

37670 1 10 15 10 16 Why were machinery, such as tractors, irrigation pumps, etc. not accounted for in the AFOLU sectors. This Rejected. Machinery emissions are

seems like an important omission - are they included in energy CO2 emissions? indeed accounted for in the energy
sector rather than in the AFOLU sector.

20261 11 10 17 10 40 The discussion on the three separate datasets, i.e., FAOSTAT, EPA and EDGAR can further be condensed Partially accepted. Section has been
especially when the same are in agreement in view of the large uncertainties in the IPCC default methodologies. |condensed. However, figure 11.4 is
Also Figure 11.4 can be deleted to save on the length of the chapter. Deletion of this Figure does not affect the |useful to illustrate the data range across

quality of the text. sources.
22127 1 10 19 10 40 It is not clear whether non-CO2, CH4 or N20 is being discussed. The whole section is quite confusing and itis |Rejected. Absolute values of each
not easy to follow what the authors want to say. It would be helpful if the statement includes some absolute emission category are given in details for

numbers (range of the different estimates) as has been done for rice. Doing this for all categories would make thiaeach emission category. By contrast, the

percentage changes much clearer and more transparent. Even tough numbers can be estimated from the graph |preceding paragraphs being discussed

below. This summary would be stronger with absolute numbers. herein focus on providing the reader with
relative importance of the various
emission categories, so that percentage
values are more appropriate.
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20122 11 10 19 10 40 It is not clear when is talked about non-CO2, CH4 or N20. The whole section is quite confusing and it is not easy Rejected. Absolute values of each
to follow what the authors want to say. | would be helpful if the statement includes some absolute numbers (rangeemission category are given in detail for
of the different estimates) as it is done for rice. Doing this for all categories would make the %-changes much each emission category. By contrast, the
clearer and give much more transparency. Even tough numbers can be estimated from the below graph, this preceding paragraphs being discussed
summary would come across much stronger with absolute numbers. herein focus on providing the reader with

the relative importance of the various
emission categories, so that percentage
values are more appropriate.

37671 11 10 20 10 20 Is EPA 2011, not 20137 Accepted and modified in text

accordingly.

22535 1 10 21 10 22 The mention to key categories here may be confusing. Key category is a very specific term in IPCC guidelines  |Accepted and modified in text
and good practice guidance for the elaboration of GHG inventories. "Significant" or "important" could be more accordingly.
addequate instead of "key".

32652 11 10 23 10 24 given the large uncertainties in IPCC default methodologies, the chapter suffers from a great deal of misplaced |Rejected. First, this session provided
concreteness. These uncertainties -- of measurement, temporal permanence, etc. -- have to be placed in the graphs with uncertainty bars for three
foreground of the analysis. different datasets, which was not

attempted in many chapters including
AFOLU, before AR5. Second, most
emission figures are given with ranges
rather than single numbers. Third,
uncertainty is not limited to default IPCC
methodologies, but loom large in higher
tier approaches as well.

30962 1 10 3 10 5 There should be a reference to support the apparent claim that fires since 2000 in Australia have permanently |Accepted. Reference to forest fires in
shifted the vegetation to something other than forest Australia as main source of deforestation

figures cited in text has been removed.

27891 11 10 32 10 37 Please clarify whether CH4 or N20 or both emissions are concerned for the respective percentages. Accepted. Clarified in text.

31462 11 10 37 10 37 Check the figure 493-723 Gt CO2-eq/yr for Global CH4 emissions. More than 10 times the global emissions of all Accepted. Emissions were erroneously
GHGs. reported in Gt instead of Mt in the text.

33305 11 10 37 10 37 Is it 493-723 MtCO2eq/yr instead of Gt? Accepted. Emissions were erroneously

reported in Gt instead of Mt in the text.

19722 1 10 4 10 5 Here and elsewhere, please be careful not to confuse "forest loss" with "forest cover loss". Fires usually generateAccepted. Text modified in multiple
a forest cover loss, not necesarily a forest loss per se. Trees may regrow if fires abate. places with added clarifications.

32650 1 10 4 10 5 it should be a central part of the analysis and conclusions regarding carbon sequestration potential (or lack Noted. These issues are discussed later

thereof) that we're talking about a sector where drought and fires are expected to increase in many regions.

in the chapter, such as when we discuss
interactions between mitigation and
climate change.
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27890 11 10 7 10 7 Lines 13 to 16 deal with fossil fuel emissions as well, so add fossil fuel to the headline too. Rejected. The section discusses non-
CO2 emissions. The information of CO2
emissions from fossil fuels is added only
as a minor clarification and as a service
to the reader.

22399 1 10 8 10 40 Could bemore concise with less figures Rejected. Figures are necessary to
better illustrate the text.

37668 1 10 9 10 10 The authors should consider removing "Other important- thus not treated here -applications in forests." If is not toRejected. This is useful information even

be addressed in this Chapter why mention it? if not treated in detail in the section.

30963 1 10 20 This section should be made more concise and easier to follow, especially section 11.2.3 Accepted.

23648 1 10 It would be helpful to clearly state the sum of emissions related to animal production including manure storage | Accepted. This information is presented

and entereic fermentation, offsets related to manure use (fertilizer avoidance and potential soil C sequestration). |in the revised figure 11.2
As animal populations are expected to grow understanding this independently is important

27209 11 10 19 19 is it meant to say IPCC Tier 1 approaches and emission factors? Noted. Indeed, the term "IPCC Tier 1
approaches" includes the application of
default emission factors. No need to
further specify.

27210 1 10 22 22 When referring to ... manure management and manure are available... Manure emissions associated with Noted. Yes, these are emissions from N

application in soils and in pastures? deposited as either organic fertilizer on
cropland or manure deposited on
pasture.
27211 11 10 27 28 replace IPCC reporting guidelines by IPCC inventory guidelines Accepted. Change in current version pg.
11 line 5.
27212 11 10 32 32 biomass burning here refers to burning of crop residues, as this section refers to Agriculture? Please clarify Noted. It refers to burning of crop
residues as well as (main component) to
prescribed burning of savannahs.
Clarification added.
37666 1 10 7 There is a lot of good information in this section, but it is presented in a way that is very hard to follow. For Accepted. Range of emissions revised
example, according to sources presented in
--[line 12-13, the AFOLU share of total emissions is cited, butit is difficult to figure out what reference provides |11.2.2. Reference to Lindquist removed.
the total emissions being used in denominator (it is not Linquist et al 2012). Denominator of total anthropogenic
--It is not clear where the final conclusion p. 20 (lines 1-8) actually comes from in the material above. emissions taken from AR5 data.

37667 11 10 7 Section 11.2.2 would benefit from a general discussion of how CH4 and N20 are emitted by agricultural Accepted. New explanatory text on
practices. The introduction to Section 11.2.3 has a nice description of carbon cycling/fluxes associated with pg.11 lines 13-18.
forests and other land uses.

22483 1 10 7 The present situation and spatial distribution of emission in agriculture soil and biomass burning could be Accepted. The section has been revised

considered and stated in this section.

to include more detailed information on
agricultural soil and biomass burning.
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30335 11 10 8 10 40 Add reference literature following literature :Hashimoto S (2012) A New Estimation of Global Soil Greenhouse |Rejected. This study provides estimates

Gas Fluxes Using a Simple, Data-Oriented Model. PLoS ONE 7(8): e41962. doi:10.1371/journal.pone.0041962 |form both natural and anthropogenic
emissions, so that comparisons of
estimates of anthropogenic fluxes are
difficult to make and not appropriate.

32651 1 10 8 per capita data is also important here. Of course, Asia is the largest emitter in some categories, compared to the |Rejected. Although the point made by

US and EU, but close to half the world lives in Asia. Per capita data provides a more exact understanding of the reviewer is sound, this section
where emissions come from and reduction potentials. | attach a separate file called "comparative emissions of | reports absolute levels of GHG
developed and developing countries.docx" it is some back of the envelope work, using public databases, to emissions. GHG indicators, focusing on
demonstrate the gross per capita disparities in non-CO2 emissions in the agriculture sector. emissions per unit input rather than per
capita, are reported later in the chapter.

22400 1 1 For rice huge disparity between Stat FAO and other sources. Any explanation? Noted. The text does comment on the
wide range and provides support for the
lower figure in the given range from
independent references. It is not clear
why other databases give much higher
figures, although the figure shows that
the differences are within uncertainties.

27213 11 11 The figure indicates EPA (2011) and the text of the figure EPA (2012). Please ensure consistency Accepted. EPA 2011 reference used
throughout section.

20123 1 1 What is meant by MMS? No explanations in text Accepted. There is an explanation in the
legend of the figure (11.4).

20124 1 1 12 15 description of the categories in an order according to Figure 11.4 would make following figure and text easier Noted. Specified text discusses
disaggregated categories in correct order

37673 1 1 12 1 16 Please provide a reference. Accepted. Reference added.

21228 1 1 14 Change term to "agricultural” Rejected. It is clear that this section
refers to emissions from enteric
fermentation.

23649 1 1 15 Do cows fart more than other animals per unit of product or were there just more cows? Noted. Both cases apply.

22130 1 1 17 12 7 Mention that these paragraphs cover the category Ag. Soil to improve understanding. Accepted. Added text for improved
clarity.

20126 1 1 17 12 7 mentioning that these to paragraphs cover the category Ag. Soil would improve understanding. Accepted. Added text for improved
clarity.

37674 1 1 17 1 33 At least in the southern United States poultry is a major source of nitrogen based gasses. Why isn't mentioned |Rejected. The analysis presented

here? focuses on main emission sources from
a global and regional perspective only.
The case mentioned is a very small
contributor to the larger trends discussed

22128 1 1 2 1 6 What is meant by MMS? No explanation provided in the text. Accepted. There is an explanation in the
legend of the figure (11.4).

33964 1 1 21 delete the dot at end of line Accepted. Revision made.
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37675 1 1 24 1 25 The authors should provide some explanation for why emissions grew at a slower pace in Asia and the Americas|Rejected. This part of the section
while they decreased in Europe. presents statistical data and their trends

and cannot comment on every single
occurrence, unless robust references

can be cited.
23650 1 1 34 Emissions from synthetic fertilizer- do they include both production emissions and fugutive emissions following |Noted. They only include direct and
application? indirect emissions following application.

They do not include CO2 emissions
linked to production. The latter are
reported in the industry sector.

24167 1 1 7 13 1 The discussion here is lack of consistency in terms of the time dimension. The assessment on the global Rejected. The different time periods
emission trend in AFOLU is based on the situation between 1971 and 2010 on page 7, but from page 11 the used correspond to different type of
discussion is based on different time ranges. Sometimes it is from 1961 to 2010, and sometimes it is from 1750 |analyses and are each appropriate for
to 2010. we suggest to use the same time range through the whole chapter. the different sections mentioned. Ch 7

deals with overall--albeit very uncertain--
historical trends since 1971, based on
the need to conduct a global, multi-
sectoral analysis based on the EDGAR
database. However, robust data for
agriculture exist for a longer time period
(1961-2010), while robust data for forest
and other land uses (FOLU), can only be
robustly documented since 1990 (and
even later for satellite-based
information). The AFOLU chapter
focuses on summarizing the best-
available information for AFOLU and its
sub-sectors, and thus uses necessarily,
reflecting the above, different databases
and different time periods in order to
provide robust information.

22129 1 1 7 1 33 Include absolute numbers to back up percentage change and increase transparency. Rejected. Each of the detailed
discussion on the most important
emission categories contains both
absolute values and percentages for the
global trends, and only percentages for
regional trends. It would be to
cumbersome to include all regional
absolute values associated with the
discussed trends.
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20125 1 1 7 1" 33 absolute numbers to back up %-change and increase transparency Rejected. Each of the detailed

discussions on the most important
emission categories contains both
absolute values and percentages for the
global trends, and only percentages for
regional trends. It would be to
cumbersome to include all regional
absolute values associated to the
discussed trends.

37672 1 1 7 1 7 Instead of indicating the range of growth (1.3 to 2.0), the authors should consider providing the average growth |Noted. Average growth rates associated
during the period 1961-2000; better for diverse readers. with the absolute numbers already
provided on the following line.

27892 1 1 7 1 35 Please clarify whether CH4 or N20 or both emissions are concerned for the respective percentages in Accepted. New text added on page 12,
lines7,10,18,31,35. line 15 clarifies the analyses refer to
combined non-CO2 emissions for each
of the categories.

24168 1 1 10 1 1 Suggest delete sentence " in 2010, 1.0-1.5 ............ developing coutries". Because there is no data sources |Rejected. FAOSTAT reference is
provided for such conclusion. implicit throughout the paragraph, but
added nonetheless for clarity.

27350 1 1 17 17 include Annual average before Global emissions Partially accepted. The term "annual
average" was included, but only once, at
the beginning of this section (pg. 16 line
21). All other annual data reported is
intended and annual means.

19617 11 11 19 11 22 Delete from "Emissions ....... as also confirmed by Herrero et al. (2013)". FAOSTAT, 2012 can not give emission |Partially accepted. First, emission data
data and Herrero et al. (2013) is not published. There are not sufficient publications supporting the conclusions. |are given through the new FAOSTAT
Emission database. The reference to
Herrero has been moved later in the text
in conjunction with other peer-reviewed

analyses.
24169 1" 1 21 11 22 Suggest delete sentence " with 80% of emissions ............ developing coutries". Because there is no data Rejected. Appropriate references were
sources provided. nonetheless moved to the end of the
sentence, for clarity.
27351 1 1 30 30 include Annual average before emissions from manure Partially accepted. The term "annual

TOTAL" was included, but only once, at
the beginning of this section (pg. 16, line
21). All other annual data reported in
these section clearly refer to annual
totals.
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27352 1 1 34 34 include Annual average before emissions Partially accepted. The term "annual

TOTAL" was included, but only once, at
the beginning of this section (pg. 16, line
21). All other annual data reported in
these section clearly refer to annual
totals.

27349 1 1 7 7 include Annual average before Global emissions Partially accepted. The term "annual
TOTAL" was included, but only once, at
the beginning of this section (pg. 16, line
21). All other annual data reported in
these section clearly refer to annual
totals.

25794 1" 1 8 1 8 The growth rates of 0.95% should be recalculated. The data should be 1.07%. Rejected. The correct average growth
rates are obtained as compound rates.
Figure is correct.

27348 11 11 6 6 remove (from from (from (Tubiello et al., 2013). Accepted. Revision made.
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32544 1 1133 The page numbers refer to the pages of the pdf document (and do not coincide with the page numbers as printed Partially accepted. Life-cycle analysis
in the bottom right of the document. Life Cycle Assessment (LCA) is standardused by ISO with that name. was replaced with life-cycle assessment
Therefore, it should never be referred to as Life Cycle Analysis. Furthermore, once defined, it can be referred to |and the abbreviation LCA used
simply as "LCA". Many important works of Brand&o et al. (e.g. 2013) and Levasseur are missing, which are thereafter. Not all suggested references
particular relevant to chapters 8 and 11. These are: could be used, however, because this

-Brand&o M, Levasseur A, Kirschbaum M, Cowie A, Weidema B, Jgrgensen SV, Hauschild M, Chomkhamsri K, |chapter/section discusses policy options.
Pennington D (2013) Key issues and options in accounting for carbon sequestration and temporary storage in life Methodological issues related to LCA are
cycle assessment and carbon footprinting. The International Journal of Life Cycle Assessment 18 (1) 230-240. |relevant only insofar as they need to be
DOI: 10.1007/s11367-012-0451-6. http://link.springer.com/article/10.1007%2Fs11367-012-0451-6 raised to understand their implications in
-Levasseur A, Lesage P, Margni M, Branddo M, Samson R (2012) Assessing temporary carbon sequestration andhat context. Apart from that,

storage projects through land use, land-use change and forestry: comparison of dynamic life cycle assessment |methodological issues are discussed in
with ton-year approaches. Climatic Change. DOI: 10.1007/s10584-012-0473-x. the "Methods and Metrics" Annex.
http://www.springerlink.com/content/b3251u56v728m870/?MUD=MP13.

-Levasseur A, Branddo M, Lesage P, Margni M, Pennington D, Clift R, Samson S (2012) Valuing temporary

carbon storage. Nature Climate Change 2, 6—8. doi:10.1038/nclimate1335.

http://www.nature.com/nclimate/journal/v2/n1/full/nclimate1335.html.

-Brandédo M, Mila i Canals L, Clift R (2011) Soil Organic Carbon changes in the cultivation of energy crops:

implications for GHG balances and soil quality for use in LCA. Biomass & Bioenergy35 (6). 2323-2336. Special

issue: Modelling Environmental, Economic and Social Aspects in the Assessment of Biofuels.
http://www.sciencedirect.com/science/article/pii/S0961953409002402

-Brandéo M, Clift R, Mila | Canals L, Basson L (2010) A Life-Cycle Approach to Characterising Environmental

and Economic Impacts of Multifunctional Land-Use Systems: An Integrated Assessment in the UK. Sustainability

2(12): 3747-3776. Special issue: Life Cycle Sustainability Assessment. http://www.mdpi.com/2071-

1050/2/12/3747/pdf

-Mueller-Wenk R and Branddo M (2010) Climatic impact of land use in LCA - carbon transfers between

vegetation/soil and air. The International Journal of Life Cycle Assessment 15(2) 172-182.
http://www.springerlink.com/content/02628184t2q98051/fulltext.pdf

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential

life cycle approach. Springer. 125pp.

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential

life cycle approach. PhD thesis. Centre for Environmental Strategy (Division of Civil, Chemical and Environmental

Engineering), Faculty of Engineering and Physical Sciences, University of Surrey, UK. 246 pp. Appendices 541

pp.

-Mulligan D, Edwards R, Marelli L, Scarlat N, Branddo M, Monforti-Ferrario F (2010) The effects of increased

demand for biofuel feedstocks on the world agricultural markets and areas. Luxembourg: Publications Office of

the European Union. ISBN 978-92-79-16220-6.

http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/16193/1/en24464 _iluc%20workshop.pdf

-Brandéo M, Levasseur A (2011) Assessing temporary carbon storage in life cycle assessment and carbon

faotnrintina* olitcames of an exnert warkshon lnint Research Centre Fiironean Commission lenra Itah
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32545 1 1142 The page numbers refer to the pages of the pdf document (and do not coincide with the page numbers as printed Accepted. Wording changed. Not all

in the bottom right of the document. Life Cycle Assessment (LCA) is standardused by ISO with that name. primary literature can be cited.

Therefore, it should never be referred to as Life Cycle Analysis. Furthermore, once defined, it can be referred to
simply as "LCA". Many important works of Brand&o et al. (e.g. 2013) and Levasseur are missing, which are
particular relevant to chapters 8 and 11. These are:

-Brandédo M, Levasseur A, Kirschbaum M, Cowie A, Weidema B, Jgrgensen SV, Hauschild M, Chomkhamsri K,
Pennington D (2013) Key issues and options in accounting for carbon sequestration and temporary storage in life
cycle assessment and carbon footprinting. The International Journal of Life Cycle Assessment 18 (1) 230-240.
DOI: 10.1007/s11367-012-0451-6. http://link.springer.com/article/10.1007%2Fs11367-012-0451-6

-Levasseur A, Lesage P, Margni M, Branddo M, Samson R (2012) Assessing temporary carbon sequestration and
storage projects through land use, land-use change and forestry: comparison of dynamic life cycle assessment
with ton-year approaches. Climatic Change. DOI: 10.1007/s10584-012-0473-x.
http://www.springerlink.com/content/b3251u56v728m870/?MUD=MP13.

-Levasseur A, Branddo M, Lesage P, Margni M, Pennington D, Clift R, Samson S (2012) Valuing temporary
carbon storage. Nature Climate Change 2, 6—8. doi:10.1038/nclimate1335.
http://www.nature.com/nclimate/journal/v2/n1/full/nclimate1335.html.

-Brandédo M, Mila i Canals L, Clift R (2011) Soil Organic Carbon changes in the cultivation of energy crops:
implications for GHG balances and soil quality for use in LCA. Biomass & Bioenergy35 (6). 2323-2336. Special
issue: Modelling Environmental, Economic and Social Aspects in the Assessment of Biofuels.
http://www.sciencedirect.com/science/article/pii/S0961953409002402

-Brandéo M, Clift R, Mila | Canals L, Basson L (2010) A Life-Cycle Approach to Characterising Environmental
and Economic Impacts of Multifunctional Land-Use Systems: An Integrated Assessment in the UK. Sustainability
2(12): 3747-3776. Special issue: Life Cycle Sustainability Assessment. http://www.mdpi.com/2071-
1050/2/12/3747/pdf

-Mueller-Wenk R and Branddo M (2010) Climatic impact of land use in LCA - carbon transfers between
vegetation/soil and air. The International Journal of Life Cycle Assessment 15(2) 172-182.
http://www.springerlink.com/content/02628184t2q98051/fulltext.pdf

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential
life cycle approach. Springer. 125pp.

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential
life cycle approach. PhD thesis. Centre for Environmental Strategy (Division of Civil, Chemical and Environmental
Engineering), Faculty of Engineering and Physical Sciences, University of Surrey, UK. 246 pp. Appendices 541
pp.

-Mulligan D, Edwards R, Marelli L, Scarlat N, Branddo M, Monforti-Ferrario F (2010) The effects of increased
demand for biofuel feedstocks on the world agricultural markets and areas. Luxembourg: Publications Office of
the European Union. ISBN 978-92-79-16220-6.
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/16193/1/en24464 _iluc%20workshop.pdf
-Brandéo M, Levasseur A (2011) Assessing temporary carbon storage in life cycle assessment and carbon
faotnrintina* olitcames of an exnert warkshon lnint Research Centre Fiironean Commission lenra Itah
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32546 1 1179 The page numbers refer to the pages of the pdf document (and do not coincide with the page numbers as printed This work mainly refer to the climate
in the bottom right of the document. Life Cycle Assessment (LCA) is standardused by ISO with that name. impacts from bioenergy produced from
Therefore, it should never be referred to as Life Cycle Analysis. Furthermore, once defined, it can be referred to |wooden products at their end of life
simply as "LCA". Many important works of Brand&o et al. (e.g. 2013) and Levasseur are missing, which are (paper, buildings, etc.). This is indeed an
particular relevant to chapters 8 and 11. These are: important topic that we did not cover in

-Brandéo M, Levasseur A, Kirschbaum M, Cowie A, Weidema B, Jgrgensen SV, Hauschild M, Chomkhamsri K, |the SOD. We have added a short
Pennington D (2013) Key issues and options in accounting for carbon sequestration and temporary storage in life paragraph in the TOD where this topic is
cycle assessment and carbon footprinting. The International Journal of Life Cycle Assessment 18 (1) 230-240. |briefly reviewed (and these papers
DOI: 10.1007/s11367-012-0451-6. http://link.springer.com/article/10.1007%2Fs11367-012-0451-6 considered).
-Levasseur A, Lesage P, Margni M, Branddo M, Samson R (2012) Assessing temporary carbon sequestration and

storage projects through land use, land-use change and forestry: comparison of dynamic life cycle assessment

with ton-year approaches. Climatic Change. DOI: 10.1007/s10584-012-0473-x.
http://www.springerlink.com/content/b3251u56v728m870/?MUD=MP13.

-Levasseur A, Branddo M, Lesage P, Margni M, Pennington D, Clift R, Samson S (2012) Valuing temporary

carbon storage. Nature Climate Change 2, 6—8. doi:10.1038/nclimate1335.
http://www.nature.com/nclimate/journal/v2/n1/full/nclimate1335.html.

-Brandédo M, Mila i Canals L, Clift R (2011) Soil Organic Carbon changes in the cultivation of energy crops:

implications for GHG balances and soil quality for use in LCA. Biomass & Bioenergy35 (6). 2323-2336. Special

issue: Modelling Environmental, Economic and Social Aspects in the Assessment of Biofuels.
http://www.sciencedirect.com/science/article/pii/S0961953409002402

-Brandéo M, Clift R, Mila | Canals L, Basson L (2010) A Life-Cycle Approach to Characterising Environmental

and Economic Impacts of Multifunctional Land-Use Systems: An Integrated Assessment in the UK. Sustainability

2(12): 3747-3776. Special issue: Life Cycle Sustainability Assessment. http://www.mdpi.com/2071-

1050/2/12/3747/pdf

-Mueller-Wenk R and Branddo M (2010) Climatic impact of land use in LCA - carbon transfers between

vegetation/soil and air. The International Journal of Life Cycle Assessment 15(2) 172-182.
http://www.springerlink.com/content/02628184t2q98051/fulltext.pdf

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential

life cycle approach. Springer. 125pp.

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential

life cycle approach. PhD thesis. Centre for Environmental Strategy (Division of Civil, Chemical and Environmental
Engineering), Faculty of Engineering and Physical Sciences, University of Surrey, UK. 246 pp. Appendices 541

pp.

-Mulligan D, Edwards R, Marelli L, Scarlat N, Branddo M, Monforti-Ferrario F (2010) The effects of increased

demand for biofuel feedstocks on the world agricultural markets and areas. Luxembourg: Publications Office of

the European Union. ISBN 978-92-79-16220-6.
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/16193/1/en24464 _iluc%20workshop.pdf

-Brandéo M, Levasseur A (2011) Assessing temporary carbon storage in life cycle assessment and carbon

faotnrintina* olitcames of an exnert warkshon lnint Research Centre Fiironean Commission lenra Itah

Page 28 of 252



Expert and Government Review Comments on the IPCC WGIII AR5 Second Order Draft — Chapter 11

Comment |Chapter |From |From |[To To Line|Comment Response

No Page [Line Page

32547 1 1182 The page numbers refer to the pages of the pdf document (and do not coincide with the page numbers as printed Noted. The term lifecycle analysis is not
in the bottom right of the document. Life Cycle Assessment (LCA) is standardused by ISO with that name. used in text.

Therefore, it should never be referred to as Life Cycle Analysis. Furthermore, once defined, it can be referred to
simply as "LCA". Many important works of Brand&o et al. (e.g. 2013) and Levasseur are missing, which are
particular relevant to chapters 8 and 11. These are:

-Brandédo M, Levasseur A, Kirschbaum M, Cowie A, Weidema B, Jgrgensen SV, Hauschild M, Chomkhamsri K,
Pennington D (2013) Key issues and options in accounting for carbon sequestration and temporary storage in life
cycle assessment and carbon footprinting. The International Journal of Life Cycle Assessment 18 (1) 230-240.
DOI: 10.1007/s11367-012-0451-6. http://link.springer.com/article/10.1007%2Fs11367-012-0451-6

-Levasseur A, Lesage P, Margni M, Branddo M, Samson R (2012) Assessing temporary carbon sequestration and
storage projects through land use, land-use change and forestry: comparison of dynamic life cycle assessment
with ton-year approaches. Climatic Change. DOI: 10.1007/s10584-012-0473-x.
http://www.springerlink.com/content/b3251u56v728m870/?MUD=MP13.

-Levasseur A, Branddo M, Lesage P, Margni M, Pennington D, Clift R, Samson S (2012) Valuing temporary
carbon storage. Nature Climate Change 2, 6—8. doi:10.1038/nclimate1335.
http://www.nature.com/nclimate/journal/v2/n1/full/nclimate1335.html.

-Brandédo M, Mila i Canals L, Clift R (2011) Soil Organic Carbon changes in the cultivation of energy crops:
implications for GHG balances and soil quality for use in LCA. Biomass & Bioenergy35 (6). 2323-2336. Special
issue: Modelling Environmental, Economic and Social Aspects in the Assessment of Biofuels.
http://www.sciencedirect.com/science/article/pii/S0961953409002402

-Brandéo M, Clift R, Mila | Canals L, Basson L (2010) A Life-Cycle Approach to Characterising Environmental
and Economic Impacts of Multifunctional Land-Use Systems: An Integrated Assessment in the UK. Sustainability
2(12): 3747-3776. Special issue: Life Cycle Sustainability Assessment. http://www.mdpi.com/2071-
1050/2/12/3747/pdf

-Mueller-Wenk R and Branddo M (2010) Climatic impact of land use in LCA - carbon transfers between
vegetation/soil and air. The International Journal of Life Cycle Assessment 15(2) 172-182.
http://www.springerlink.com/content/02628184t2q98051/fulltext.pdf

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential
life cycle approach. Springer. 125pp.

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential
life cycle approach. PhD thesis. Centre for Environmental Strategy (Division of Civil, Chemical and Environmental
Engineering), Faculty of Engineering and Physical Sciences, University of Surrey, UK. 246 pp. Appendices 541
pp.

-Mulligan D, Edwards R, Marelli L, Scarlat N, Branddo M, Monforti-Ferrario F (2010) The effects of increased
demand for biofuel feedstocks on the world agricultural markets and areas. Luxembourg: Publications Office of
the European Union. ISBN 978-92-79-16220-6.
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/16193/1/en24464 _iluc%20workshop.pdf
-Brandéo M, Levasseur A (2011) Assessing temporary carbon storage in life cycle assessment and carbon
faotnrintina* olitcames of an exnert warkshon lnint Research Centre Fiironean Commission lenra Itah
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32548 1 1184 1185 The page numbers refer to the pages of the pdf document (and do not coincide with the page numbers as printed Noted
in the bottom right of the document. Life Cycle Assessment (LCA) is standardused by ISO with that name. Action: Check

Therefore, it should never be referred to as Life Cycle Analysis. Furthermore, once defined, it can be referred to
simply as "LCA". Many important works of Brand&o et al. (e.g. 2013) and Levasseur are missing, which are
particular relevant to chapters 8 and 11. These are:

-Brandédo M, Levasseur A, Kirschbaum M, Cowie A, Weidema B, Jgrgensen SV, Hauschild M, Chomkhamsri K,
Pennington D (2013) Key issues and options in accounting for carbon sequestration and temporary storage in life
cycle assessment and carbon footprinting. The International Journal of Life Cycle Assessment 18 (1) 230-240.
DOI: 10.1007/s11367-012-0451-6. http://link.springer.com/article/10.1007%2Fs11367-012-0451-6

-Levasseur A, Lesage P, Margni M, Branddo M, Samson R (2012) Assessing temporary carbon sequestration and
storage projects through land use, land-use change and forestry: comparison of dynamic life cycle assessment
with ton-year approaches. Climatic Change. DOI: 10.1007/s10584-012-0473-x.
http://www.springerlink.com/content/b3251u56v728m870/?MUD=MP13.

-Levasseur A, Branddo M, Lesage P, Margni M, Pennington D, Clift R, Samson S (2012) Valuing temporary
carbon storage. Nature Climate Change 2, 6—8. doi:10.1038/nclimate1335.
http://www.nature.com/nclimate/journal/v2/n1/full/nclimate1335.html.

-Brandédo M, Mila i Canals L, Clift R (2011) Soil Organic Carbon changes in the cultivation of energy crops:
implications for GHG balances and soil quality for use in LCA. Biomass & Bioenergy35 (6). 2323-2336. Special
issue: Modelling Environmental, Economic and Social Aspects in the Assessment of Biofuels.
http://www.sciencedirect.com/science/article/pii/S0961953409002402

-Brandéo M, Clift R, Mila | Canals L, Basson L (2010) A Life-Cycle Approach to Characterising Environmental
and Economic Impacts of Multifunctional Land-Use Systems: An Integrated Assessment in the UK. Sustainability
2(12): 3747-3776. Special issue: Life Cycle Sustainability Assessment. http://www.mdpi.com/2071-
1050/2/12/3747/pdf

-Mueller-Wenk R and Branddo M (2010) Climatic impact of land use in LCA - carbon transfers between
vegetation/soil and air. The International Journal of Life Cycle Assessment 15(2) 172-182.
http://www.springerlink.com/content/02628184t2q98051/fulltext.pdf

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential
life cycle approach. Springer. 125pp.

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential
life cycle approach. PhD thesis. Centre for Environmental Strategy (Division of Civil, Chemical and Environmental
Engineering), Faculty of Engineering and Physical Sciences, University of Surrey, UK. 246 pp. Appendices 541
pp.

-Mulligan D, Edwards R, Marelli L, Scarlat N, Branddo M, Monforti-Ferrario F (2010) The effects of increased
demand for biofuel feedstocks on the world agricultural markets and areas. Luxembourg: Publications Office of
the European Union. ISBN 978-92-79-16220-6.
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/16193/1/en24464 _iluc%20workshop.pdf
-Brandéo M, Levasseur A (2011) Assessing temporary carbon storage in life cycle assessment and carbon
faotnrintina* olitcames of an exnert warkshon lnint Research Centre Fiironean Commission lenra Itah
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32549 1 1198 The page numbers refer to the pages of the pdf document (and do not coincide with the page numbers as printed Noted.

in the bottom right of the document. Life Cycle Assessment (LCA) is standardused by ISO with that name.
Therefore, it should never be referred to as Life Cycle Analysis. Furthermore, once defined, it can be referred to
simply as "LCA". Many important works of Brand&o et al. (e.g. 2013) and Levasseur are missing, which are
particular relevant to chapters 8 and 11. These are:

-Brandédo M, Levasseur A, Kirschbaum M, Cowie A, Weidema B, Jgrgensen SV, Hauschild M, Chomkhamsri K,
Pennington D (2013) Key issues and options in accounting for carbon sequestration and temporary storage in life
cycle assessment and carbon footprinting. The International Journal of Life Cycle Assessment 18 (1) 230-240.
DOI: 10.1007/s11367-012-0451-6. http://link.springer.com/article/10.1007%2Fs11367-012-0451-6

-Levasseur A, Lesage P, Margni M, Branddo M, Samson R (2012) Assessing temporary carbon sequestration and
storage projects through land use, land-use change and forestry: comparison of dynamic life cycle assessment
with ton-year approaches. Climatic Change. DOI: 10.1007/s10584-012-0473-x.
http://www.springerlink.com/content/b3251u56v728m870/?MUD=MP13.

-Levasseur A, Branddo M, Lesage P, Margni M, Pennington D, Clift R, Samson S (2012) Valuing temporary
carbon storage. Nature Climate Change 2, 6—8. doi:10.1038/nclimate1335.
http://www.nature.com/nclimate/journal/v2/n1/full/nclimate1335.html.

-Brandédo M, Mila i Canals L, Clift R (2011) Soil Organic Carbon changes in the cultivation of energy crops:
implications for GHG balances and soil quality for use in LCA. Biomass & Bioenergy35 (6). 2323-2336. Special
issue: Modelling Environmental, Economic and Social Aspects in the Assessment of Biofuels.
http://www.sciencedirect.com/science/article/pii/S0961953409002402

-Brandéo M, Clift R, Mila | Canals L, Basson L (2010) A Life-Cycle Approach to Characterising Environmental
and Economic Impacts of Multifunctional Land-Use Systems: An Integrated Assessment in the UK. Sustainability
2(12): 3747-3776. Special issue: Life Cycle Sustainability Assessment. http://www.mdpi.com/2071-
1050/2/12/3747/pdf

-Mueller-Wenk R and Branddo M (2010) Climatic impact of land use in LCA - carbon transfers between
vegetation/soil and air. The International Journal of Life Cycle Assessment 15(2) 172-182.
http://www.springerlink.com/content/02628184t2q98051/fulltext.pdf

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential
life cycle approach. Springer. 125pp.

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential
life cycle approach. PhD thesis. Centre for Environmental Strategy (Division of Civil, Chemical and Environmental
Engineering), Faculty of Engineering and Physical Sciences, University of Surrey, UK. 246 pp. Appendices 541
pp.

-Mulligan D, Edwards R, Marelli L, Scarlat N, Branddo M, Monforti-Ferrario F (2010) The effects of increased
demand for biofuel feedstocks on the world agricultural markets and areas. Luxembourg: Publications Office of
the European Union. ISBN 978-92-79-16220-6.
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/16193/1/en24464 _iluc%20workshop.pdf
-Brandéo M, Levasseur A (2011) Assessing temporary carbon storage in life cycle assessment and carbon
fantnrintina® alitcames of an exnert warkehon .lnint Recearch Centre Fiirnnean Commiscinn_lenra ltah

27214 1 12 what is MMS in Figure 11.5? Accepted. Manure Management
Systems. Text added for clarification.
19091 11 12 Is it necessary to have both Fig 11.4 and Fig. 11.5 (Page 12)? Rejected. Information provided by the

two figures is important, showing
regional break-downs of global figures.
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Page 12, footnote 1. ‘peatlands are dealt with in Box 11.2". Why in a box and not in the body text? It should be
incorporated in the main text since it's a main AFOLU source, and the launching of the Wetlands Supplement by
half ways this year underlines this. Also other bodies such as VCS (Voluntary Carbon Standard) updates their
AFOLU requirements, including wetlands and peatlands.

Unclear figure

Add "/yr" to "1.4%"

The graph is barely legible. Better to use 0 than the dash (-).

Preferably the figures should become bigger.

remove (from from (from (Tubiello et al., 2013).

The footnote states that CL and GL are assumed to be in balance with respect to CO2. According to the inventoryAccepted with modification. Agree with
reports of developed countries this it not always true especially for CL.

Please reconsider this - the equilibrium hypothesis is contested in the ecological literature because even if there
was no anthropogenic interference, natural drivers would lead to changes, especially in forested ecosystems
where natural "cycles" / generations may take several hundert years to complete.

Plant respiration adds to emissions too, please add this to the list.

Please consider to rephrase the term "by fires" to e.g. "combustion", since biomass also can be oxidized in a

bioenergy plant, stove or open fireplace.

Accepted with modification. It is in a box
to highlight it, and because peatlands
exist under agricultural land and under
land subject to FOLU, soitis a
crosscutting issue across subsections
11.2.2. and 1..2.3. But to further raise
the importance of peatland fluxes, they
are included now in fig 11.2.

Rejected. Information provided shows
clearly regional break-downs of global
figures discussed at the beginning of this
section.

Accepted. Text modified accordingly.
Noted. Original graph was reduced in
size for space reasons. Suggested edits
will be implemented before production.

Noted. Original graph was reduced in
size for space reasons.
Accepted. Text revised accordingly.

the reviewer. However, it is variable
between sites that are sources and
sinks, and there is a lack of data even
regionally, let alone globally. Plus,
sources and sinks are an order of
magnitude smaller than changes
between croplands and forestlands.
Hence the "assumption” is unavoidable
given current knowledge and data
availability at this scale. Deleted the
footnote and explained in the text that
the section focuses on the most
significant fluxes for which there are
global trend data.

Accepted. Deleted sentence.

Accepted. Text added. Note that this text
is now moved to introduction.

Accepted. Text replaced. Note that this
text is now moved to introduction.
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30964 1 12 23 12 24 This does not capture the large fluxes associated with Boreal fires. Fluxes associated with forest fires may reach | Accepted. Text deleted. Note that this
the same pre-disturbance level on decadal time-scales, but are not in equilibrium. Suggest reviewing. text is now moved to introduction.

30965 1 12 24 12 25 1. The role of natural disturbances is not acknowledged. 2. The phrase to "deforestation and other fires" implies |Accepted with modification. Deleted
that deforestation only results when fire is used and/or that fire is only the result of human activity. Suggest "other fires" and deleted sentence on
revising to say "...in the absence of human activity or changes in natural disturbance regimes. Natural equilibrium. Note that this text is now

disturbances (e.g. fire, drought, storms), changes in land use and management can be both sources of CO2 to |moved to introduction.
the atmosphere (e.g. deforestation, fires, ...".

30966 1 12 24 13 2 The sentence beginning “Changes in land use and management can be ..." is difficult to understand. Suggest: |Accepted. Sentence modified. Note that
“Changes in land use and management can be both sources of CO2 to the atmosphere (e.g. deforestation, fires, this text is now moved to introduction.
and decomposition of soil carbon, cut biomass, and dead plant material decay) as well as sinks of atmospheric
CO 2 (e.g. vegetation regrowth and afforestation).”

19723 11 12 25 13 1 The list of CO2 sources in parenthesis is somewhat disconcerting and a bit of a grab bag. | would suggest Accepted with modification. Sentence
limiting to "deforestation and forest degradation” that at least both clearly imply increased on-site CO2 losses to |modified. Used deforestation and peat
the atmosphere. "Other fires" is unclear; fires as part of boreal ecosystems and it is the increase in fire frequency|drainage as clear examples, deleted the
that may result in increased emissions. Forest products decay may be carbon neutral if the source forest lands |rest, and deleted "other fires". Note that
have a long history of sustainable management and a stable carbon content. In addition, substitution effects and|this text is now moved to introduction.
increase in harvested wood products pools may generate a net GHG reductions.

19353 11 12 25 12 25 Deforestation is not necessarily caused by fires ("deforestation and other fires"). Accepted. "Other fires" deleted. Note
that this text is now moved to
introduction.

37678 11 12 26 Footnote 1: please add 'approximately' in front of 'in balance' on the 4th line of this footnote. Soil GHG impacts | Accepted with modification. Footnote
may not be in balance but do indeed more assessment. This acknowledgement of the role of soil carbon is now deleted. Agricultural soil CO2
included in various places later on in this chapter, so it should also be included here, rather than this rather emissions are variable between sites
simplistic approach. that are sources and sinks, and there is

a lack of data even regionally, let alone
globally, plus sources and sinks are an
order of magnitude smaller than
changes between croplands and
forestlands. Hence it is not possible to
give information on trends on this given
current knowledge and data availability
at this scale. Deleted the footnote and
explained in the text that the section
focuses on the most significant fluxes for
which there are global trend data.

23343 11 12 8 This is "Paddy rice" which differs from dryland rice Accepted. Clarification added in text.

27893 1 12 8 12 8 Please clarify whether CH4 or N20 or both emissions are concerned for the respective percentages. Noted. Emissions only include CH4.
Those related to N20 linked to use of
fertilizers are discussed under "synthetic
fertilizers."
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27355 1 12 10 10 is it really year-on-year? Or year-by-year basis? Accepted. What was meant is that

emissions have even decreased in
certain years over the period 2000-2010.
Specific paragraph shortened and use of
year-on-year term eliminated altogether,
for improved clarity.

27353 1 12 6 6 Include annual before Emission growth rates Partially accepted. The term "annual
TOTAL" was included, but only once, at
the beginning of this section (pg. 16, line
21). All other annual data reported in
these section clearly refer to annual
totals.

27354 1 12 8 8 include Annual average before Global emissions Partially accepted. The term "annual
TOTAL" was included, but only once, at
the beginning of this section (pg. 16, line
21). All other annual data reported in
these section clearly refer to annual
totals.

21364 11 12 20 | couldn't see any mention of the methane sink in forests (soils) or the impact of LUC on this? Noted. The analysis in this section is
based on the best available information
relative to global and regional trends in
FOLU. Although the role of methane
sinks is getting increasing attention,
there was not enough information
available to include robustly in this

synthesis.
22555 1 12 1 footnote: surprised that croplands and grasslands are treated equally ie that both are generally assumed to be in |Noted. The assumed balance typically
balance refers to the fate of biomass, since this is

fixed in annual cycles, hence amounts
lost do not add CO2 to the atmosphere.
IPCC guidelines further assume that, as
a first approximation, soil carbon is also
in balance for systems under the same
management for long periods. Of
course, this is not true when
management changes (i.e.,. from tillage
to no till), or when a land use change

occeurs.
25512 11 12 The section "Trends of C fluxes from forestry and other land use (FOLU) change" is filled with worthy analysis, theAccepted. Section shortened.
discriptive points can be summerize and deleted for shorten the section.
27215 1 12 21 21 the term FOLU has been used previouisly (e.g., in the text of Figure 11.2). Please provide explanation there Accepted with modification. Removed
from earlier section, and explanation
added here.

Page 34 of 252



Expert and Government Review Comments on the IPCC WGIII AR5 Second Order Draft — Chapter 11

Comment |Chapter |From |From |[To To Line|Comment Response

No Page [Line Page

21007 11 12 21 14 36 In your description of FOLU C flux components you forgot the indirect effects of wood use. These replacement |Accepted with modification. This text is
(substitution) effects are attributed to other sectors, however, changes in the forest (changes in FM or amount of |now deleted with something equivalent
timber provided for use in products) influence these effects and thus the overall GHG balance. Please at least  |in the introduction which then goes on to
indicate that there are interactions that are not captured by assessing C fluxes from FOLU lands alone. talk about substitution.

32426 1 12 21 14 36 WGI Ch06 is now well referenced. Please make sure that potential updates to the latest numbers are also Accepted.
incorporated in the WGIII draft.

27216 1 12 change forests, grasslands and agricultural land by forest land, grassland and cropland, to be consistent with the| Accepted with modification. Text now

IPCC 2006 land-use categories

deleted from here and moved to
introduction. Changed "forests" to "forest
land."
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32550 1 1200 The page numbers refer to the pages of the pdf document (and do not coincide with the page numbers as printed Noted.

in the bottom right of the document. Life Cycle Assessment (LCA) is standardused by ISO with that name.
Therefore, it should never be referred to as Life Cycle Analysis. Furthermore, once defined, it can be referred to
simply as "LCA". Many important works of Brand&o et al. (e.g. 2013) and Levasseur are missing, which are
particular relevant to chapters 8 and 11. These are:

-Brandédo M, Levasseur A, Kirschbaum M, Cowie A, Weidema B, Jgrgensen SV, Hauschild M, Chomkhamsri K,
Pennington D (2013) Key issues and options in accounting for carbon sequestration and temporary storage in life
cycle assessment and carbon footprinting. The International Journal of Life Cycle Assessment 18 (1) 230-240.
DOI: 10.1007/s11367-012-0451-6. http://link.springer.com/article/10.1007%2Fs11367-012-0451-6

-Levasseur A, Lesage P, Margni M, Branddo M, Samson R (2012) Assessing temporary carbon sequestration and
storage projects through land use, land-use change and forestry: comparison of dynamic life cycle assessment
with ton-year approaches. Climatic Change. DOI: 10.1007/s10584-012-0473-x.
http://www.springerlink.com/content/b3251u56v728m870/?MUD=MP13.

-Levasseur A, Branddo M, Lesage P, Margni M, Pennington D, Clift R, Samson S (2012) Valuing temporary
carbon storage. Nature Climate Change 2, 6—8. doi:10.1038/nclimate1335.
http://www.nature.com/nclimate/journal/v2/n1/full/nclimate1335.html.

-Brandédo M, Mila i Canals L, Clift R (2011) Soil Organic Carbon changes in the cultivation of energy crops:
implications for GHG balances and soil quality for use in LCA. Biomass & Bioenergy35 (6). 2323-2336. Special
issue: Modelling Environmental, Economic and Social Aspects in the Assessment of Biofuels.
http://www.sciencedirect.com/science/article/pii/S0961953409002402

-Brandéo M, Clift R, Mila | Canals L, Basson L (2010) A Life-Cycle Approach to Characterising Environmental
and Economic Impacts of Multifunctional Land-Use Systems: An Integrated Assessment in the UK. Sustainability
2(12): 3747-3776. Special issue: Life Cycle Sustainability Assessment. http://www.mdpi.com/2071-
1050/2/12/3747/pdf

-Mueller-Wenk R and Branddo M (2010) Climatic impact of land use in LCA - carbon transfers between
vegetation/soil and air. The International Journal of Life Cycle Assessment 15(2) 172-182.
http://www.springerlink.com/content/02628184t2q98051/fulltext.pdf

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential
life cycle approach. Springer. 125pp.

-Brandédo M (2012) Food, Feed, Fuel, Timber or Carbon Sink? Towards Sustainable Land Use: a consequential
life cycle approach. PhD thesis. Centre for Environmental Strategy (Division of Civil, Chemical and Environmental
Engineering), Faculty of Engineering and Physical Sciences, University of Surrey, UK. 246 pp. Appendices 541
pp.

-Mulligan D, Edwards R, Marelli L, Scarlat N, Branddo M, Monforti-Ferrario F (2010) The effects of increased
demand for biofuel feedstocks on the world agricultural markets and areas. Luxembourg: Publications Office of
the European Union. ISBN 978-92-79-16220-6.
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/16193/1/en24464 _iluc%20workshop.pdf
-Brandéo M, Levasseur A (2011) Assessing temporary carbon storage in life cycle assessment and carbon
faotnrintina* olitcames of an exnert warkshon lnint Research Centre Fiironean Commission lenra Itah
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32551 1 1202 The page numbers refer to the pages of the pdf document (and do not coincide with the page numbers as printed Noted.

in the bottom right of the document. Life Cycle Assessment (LCA) is standardused by ISO with that name.
Therefore, it should never be referred to as Life Cycle Analysis. Furthermore, once defined, it can be referred to
simply as "LCA". Many important works of Brand&o et al. (e.g. 2013) and Levasseur are missing, which are
particular relevant to chapters 8 and 11. These are:

-Brandédo M, Levasseur A, Kirschbaum M, Cowie A, Weidema B, Jgrgensen SV, Hauschild M, Chomkhamsri K,
Pennington D (2013) Key issues and options in accounting for carbon sequestration and temporary storage in life
cycle assessment and carbon footprinting. The International Journal of Life Cycle Assessment 18 (1) 230-240.
DOI: 10.1007/s11367-012-0451-6. http://link.springer.com/article/10.1007%2Fs11367-012-0451-6

-Levasseur A, Lesage P, Margni M, Branddo M, Samson R (2012) Assessing temporary carbon sequestration and
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the last row before the "550 "should be added "-" (minus sign) in table 11.1 Accepted. Added sign.
A negative sign is missing before 550 in the first column of the 'Residual terrestrial sink' row. Accepted. Added sign.
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25998 1 13 table 11.1 should be shown also in graphic form, to show fluxes and amounts Rejected. Table changed to exclude

some components of the C budget less
relevant to this chapter so a graphic
would not capture all elements and be
misleading. Also other information added
from other sources. With new table a
graphic would not work, especially
showing the errors from different
sources, a and also given the different
time periods in the table (cumulative and
decadal fluxes).

27219 11 13 The value 550 + 330 GtC in table needs to be corrected to read -550 + 330 GtC Accepted. Added sign.

37687 1 13 The authors should consider presenting as graph instead Rejected. Table changed to exclude
some components of the C budget less
relevant to this chapter so a graphic
would not capture all elements and be
misleading. Also other information added
from other sources. With new table a
graphic would not work, especially
showing the errors from different
sources, a and also given the different
time periods in the table (cumulative and
decadal fluxes).

24786 1 13 1 13 1 Soil carbon does not decay. Replace with "soil organic matter". Accepted. Text replaced. Note that this
text is now moved to introduction.

37681 1 13 1 13 1 "while FOLU emissions have likely declined"...is likely here supposed to be also? Likely makes it sound like we |Accepted with modification. Reviewer
don't know...or you could say 'per most estimations have declined'... correct but text now deleted
30968 1 13 12 13 20 This discussion seems to be missing some important points. Forests around the world including northern extra- |Accepted with modification. Agree with

tropical forests are experiencing increased drought and related mortality, with implications for C. See Allen et al. |reviewer, but restricted on space to add
(2010), A global overview of drought and heat-induced tree mortality reveals emerging climate change risks for |too many examples, and actually much
forests. For Ecol Manage 259. As well, an important part of environmental variability and change is natural of this detail is now gone with saving
disturbance regimes affecting forest, and there is evidence that these regimes are changing in response to space in the chapter. However the
climate change. See Kasischke et al. (2013), Impacts of disturbance on the terrestrial carbon budget of North section later on feedbacks refers to
America, J. Geophys. Res.: Biogeosciences, DOI: 10.1002/jgrg.20027. See Flannigan et al. (2009), Impacts of |examples of climate impacts on forests
climate change on fire activity and fire management in the circumboreal forest, Global Change Biol. 15, DOI: and references IPCC WGII which is the
10.1111/j.1365-2486.2008.01660.x. correct place for the wealth of
information on climate change impacts,
detection and attribution.

24787 1 13 12 13 15 Please specify whether this text applies to the future or the past. Accepted. Text clarified.
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25513 1 13 12 26 The explanative discussion about environmental variability and change can be suggested to avoid or delete. It is | Accepted with modification. Text has
quite lengthy description which is not necessarily need at this point. been greatly reduced in length but not

deleted, it is necessary to understand
other data e.g. Pan et al. but also the
context of LUC data and attributing
direct anthropogenic LUC activity
impacts versus indirect effects of
environmental change. It is also relevant
to protecting sinks (REDD)

22131 1 13 13 13 15 Please provide evidence for this statement on prolonged growing season and enhanced CO2. There is more Accepted with madification. Much of this
recent research which shows that this is not necessarily happening. detail is now gone with saving space in
the chapter. section later on feedbacks
refers to examples of environmental
change impacts on forests and
references IPCC WGI and Il which goes
into this in more detail.

20127 1 13 13 13 15 Please give evidence for this statement of prolonged growing season and enhanced CO2. there is more recent |Accepted with modification. Much of
research which shows that this is not necessarily happening. this detail is now gone with saving space
in the chapter. section later on
feedbacks refers to examples of
environmental change impacts on
forests and references IPCC WGI and Il
which goes into this in more detail.

31519 1 13 15 13 20 I would change "cannot separate out" to "difficult to separate out". There are a few examples in the literature that| Accepted with modification. Text deleted.
researchers were able to tease out the different impacts of management and environment.

30202 1 13 17 13 19 "increase in mature 17 forest biomass or growth rates have been identified in inventory measurements from both|Rejected. Pan inventory measurements
managed 18 and unmanaged lands in temperate and tropical regions (Phillips et al., 1998; (Luyssaert et al., in the tropics are in intact forests only.
2008; 19 Lewis et al., 2009; Pan et al., 2011)." These papers refer to INTACT forests. Certainly Lewis et al. and |However, in the temperate and boreal
Pan et al. are explicit about this. This is an important concept, meaning much more than "mature" or areas they are for all forests, the majority
"unmanaged" (see also Fig. 11.8). It's simply wrong to assign this to forests generally, the papers are quite of which are managed, and many of
specific that this applies to undisturbed forest, rather than to regrowth following any deforesation or deagradation|which are re-growing after past
as implied by the IPCC use of the term "unmangaged". It's important because often intact forests are simply deforestation and degradation caused by

viewed as static with respect to carbon balance, but this is not so. | suggest This could be changed to "increase |e.g. acid rain.
in mature 17 forest biomass or growth rates have been identified in inventory measurements from both managed
18 and unmanaged (intact or undisturbed) lands".

37679 1 13 2 13 2 The authors should change"gives" to "produces” Accepted with modification. Text
deleted.
27897 1 13 2 13 2 Build-up/increasing of soil carbon through change in forest management should be added in the brackets. Rejected. Need to cut text generally and

this is adding too much detail.
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19725 1 13 20 13 21 It ay also be argued that a significant portion of this sink results in the US and possibly is parts of Europe in the |Accepted with modification. Added text
old-field to forest successional processes. that some of the sink may be due to
AFOLU activities not accounted for in
the models.
37682 11 13 21 13 21 Please explain what 'pools' are included in the natural terr sink (specifically does it include forest C?) Accepted with modification. it includes

all pools and all land. It is the residual so
accounts for anything not included in the
FOLU flux. We now say "the land as a
whole was a net sink" i.e.. including all
pools. ltis also clear it includes forest
carbon as we talk about forest
inventories confirming this sink.

37683 1 13 21 14 8 Please clarify some elements here: net land use change is positive, meaning overall release to the atmosphere |Accepted with modification. The residual
(largely anthro), though this is counterbalanced by the RTSink, which does or does not include forest carbon terrestrial sink is in all ecosystems as
(largely 'natural')? It seems as though it does due to the numbers but would like this text to state that explicitly. |stated "globally, the net effect of the

natural response of ecosystems to
environmental change is a sink" it is
calculated as the residual after land use
change is taken account of so it is
largely a natural response of ecosystems
to human induced environmental
change. Confusion may have been due
to a missing minus sign in the table,

now modified.

37684 1 13 22 13 26 It seems that it is also possible the net residual link led to increased emissions (positive numbers reported) Accepted with modification. This was an
error in the table now corrected, the
residual is a sink

32255 11 13 23 estimated 550 + 330 GtC from 1750 to 2011 (in the table 11.1, it showed not -550 but 550) Accepted. Minus added to table.

30969 11 13 23 13 23 There appears to be an error in the units of measurement reported here (should read -550 +/- 330 GtCO2 and - |Accepted. Minus added to table.
9.2 +/- 4.4 GtCO2 (as given in Table 11.1), rather than GtC.

32654 11 13 23 ditto. -550 +/-330 Gt? -9.2 +/-4.4 Gt? Accepted. Minus added to table.

27898 1 13 23 13 13 The fertilizing effects of N deposition is mentioned here promoting C sequestration. We recommend to add that it Rejected. This section is about trends in
has at the same time manifold detrimental effects on human health, biodiversity and ecosystem services GHG emissions from FOLU, not about

(Rockstrom et al. 2009, Ecology and Society, Vol 14, NO 2, Art 32; Sutton et al. 2011, The European Nitrogen other ecosystem services or pollution
Assessment, Cambridge University Press). Its potential to enhance carbon sequestration by forests and natural |effects.

vegetation is limited, because the fertilizing holds only as long as the system is not nitrogen saturated and neither

water nor other nutrients are limiting growth.
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37685 1 13 25 13 26 Implying that all the residual land sink is "natural" and not the result of human management decisions is dubious. Accepted with modification. This is not

E.g., policy decisions and economic changes that resulted in vast reforestation of the United States over the past|/implied, in fact it is clearly stated that
century were anything but "natural" regrowth, and instead highly human induced. Establishment of wilderness | "this natural residual sink response of

areas, national forests and parks, economic incentives to reforest marginal ag lands or retain productive ecosystems to environmental change"
forestland, etc. are not really "natural residual land sink"... they are the result of management/policy, even if the |and earlier in eh paragraph this
decision made is to "not manage (intensively)". environmental change is explained as

including increased levels of CO2 and N
and climate change. So we do not say
the residual sink is natural, but is a what
ecosystems do in response to
anthropogenic change. In theory the
management effects the reviewer states
should be included in FOLU estimates,
for example in he USA the Houghton
model approach finds sinks due to
afforestation as stated later in he text.
However we have altered text to say "A
sink of the right order of magnitude has
been accounted for in models as a result
of the indirect effects of human activity
on ecosystems, i.e. the fertilising effects
of increased levels of CO2 and N in the
atmosphere and the effects of climate
change (IPCC WGI chapter 6; Le Quéré
et al., 2013), although some of it may be
due to direct AFOLU activities not
accounted for in current estimates (Erb
et al., 2013). This sink capacity of
forests is relevant to AFOLU mitigation
through forest protection.

31464 11 13 27 Check if the figure for land to atmosphere, 110 should be -110 Accepted with modification. Checked
and it is correct as is without the minus
sign i.e.. over the whole period the net
land-atmosphere flux was a sink due to
the residual flux, even if it is currently a
source due to the AFOLU. However this
line is now deleted from the table.

37686 11 13 27 Check the signs (+/-) on some of these numbers, whichseem to be incorrect (e.g. should it be -550, not +5507).|Accepted. Changed to a minus.
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31518 1 13 3 13 13 Atmospheric nitrogen deposition is not uniform around the world. Although an important factor in forest Accepted with modification. Agree with
productivity "downwind" of major industrial regions, in other areas where there is sparse population and not the reviewer but the text is general and
"downwind", it is @ minor input. In such forested areas, such as the Democratic Republic of Congo or Siberia, does not discuss regional differences but
atmospheric nitrogen inputs is likely to be less the 5 kg N ha-1 yr-1 even under high emission scenarios. | would |overall driving forces. Much of this text
suggest a re-evalution of the literature, with a focus on forested areas with sparse human population. | know thesgs now deleted in any case to shorten the
paragraphs are based on WGI section 6.3.2.6.5, so these comments may be best presented to the author of that|chapter.
section.
19354 1 13 31 | seems that Residual terrestrial sink should be a negative figure, THEN the land-to atmosphere flux will be 110 |Accepted. Minus sign added to table.
(660-550)
30970 1 13 32 In the last row of this table, the value given for Residual terrestrial sink during 1750-2011 (550) should be Accepted. Minus sign added to table.
negative, i.e., it should read -550 (as reported in text on P13 L23).
32653 1 13 6 4.0 +/- 2.9 Gt. The size of these error bars are impressive. All subsequent analysis in the chapter dependent on |Rejected. This is not quite true as
these numbers should be qualified with these uncertainties. uncertainties are large partly due to
uncertainties about past land cover
changes, but also due to different
processes in the global models.
However, assessing mitigation potential
usually starts with land area and is
based on specific activities that are
evaluated. In any case no change
needed in this section.
19724 11 13 8 13 9 | guess that the meaning of "first primarily" refers to the 1750-2011 period of Table 11.1. This should be clarified | Accepted. Deleted text about areas of
as the mention of "2000-2009" in the sentence just above seems to imply a reference to that very recent time deforestation.
frame. Also | tend to doubt the important contribution of "boreal zones" in that context, especially if you include
the re-growth of forets in the fenno-scandinavian forests where most of boreal "deforestation" would have taken
place in the earlier part of the 1750 to 2011 period.
30967 1 13 9 Table 1 1.1 does not present data to support the distribution of deforestation among biomes over time. This Accepted. Deleted text about areas of
statement may need a reference. deforestation.
37680 11 13 9 13 9 As written, the sentence is not clear; the authors should clarify. Accepted. Deleted text about areas of
deforestation.
29425 1 13 1 13 1 soil carbon does not decay. Replace with "soil organic mattter". Accepted. Text replaced. Note that this
text is now moved to introduction.
29426 1 13 12 13 15 It is not clear whether this text applies to the future or the past. Reword to clarify. Accepted. Text clarified.
27218 11 13 23 23 please note an inconsistency in line 23 regarding the terrestrial C sink (-550 + 330 GtC from 1750 to 2011) and |Accepted. Table modified to include
Table 11.1 that indicates a source (550 + 330 GtC). minus sign.
19620 1 13 5 13 11 The findings should be based on data at the same period. Please choose either data from 1750-2011 or data frorfRejected. 1750 to 2011 tells us about

1971-2010.

the total contribution of LUC to the
current atmospheric burden of CO2,
whereas more recent data tell us about
recent trends and move about recent
human activity. Decades are chosen to
report recent trend data across the
whole volume.
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27357 1 13 15 15 change may reduce it by may have decreased it. Accepted with madification. Text deleted

when chapter length shortened

27217 11 13 8 8 remove ; from deforestation; occurring Accepted. Deleted.

19413 11 133 31 134 9 There are two references of Smith & al. (2013, to be submitted in 2012), which | believe both refer to one article. | Accepted.

However, the authors are partly different in the two references. Then also, if it was to be submitted in September
2012, isn't it now "in Review". If not, then omit it from here, dead line for submitted articles for WG3 has already
gone. If an article is in the phase where even the writers list is not yet final, how could you expect it to be
published in time for the report to be ready?

25514 1 14 The points is the Box 11.1 Different approaches to calculating the FOLU flux can be further abridged. Accepted. Box deleted and text

abridged.

30973 11 14 10 14 14 This is difficult to follow. Suggest “For managed lands, calculations the effects of changing land use and forest |Accepted with modification. Text now
management on carbon stocks and fluxes can include the impacts of environmental change either explicitly, or |largely deleted and replaced with model
implicitly, if the impacts are inherent to the data or methods used. specific text that explains the methods.

24788 1 14 10 14 12 Suggested citation in relation to methods for factoring out that describes two approaches: Cowie, AL. Accepted with modification. Text now
Kirschbaum MUF and Ward M 2007 Options for including all lands in a future greenhouse gas accounting deleted.
framework. Environmental Science and Policy.10, 306-321

37688 1 14 13 14 14 The last sentence in paragraph is a fragment. Accepted. Text deleted.

31505 1 14 14 Typo of word "calculated" Accepted. Text deleted.

30974 1 14 15 14 36 This paragraph could be shortened, given the detail presented in Box 11.1 Accepted. Paragraph shortened and box

deleted and integrated with text.

30975 11 14 23 14 23 Suggest defining "legacy effects", or delete. Accepted. Deleted.

37689 11 14 26 14 26 A better explanation/definition is warranted, as well as citation for legacy effects Accepted with modification. Text

clarified and "legacy effects" deleted.

37690 1 14 31 14 32 The authors should mention the possible causes of the 1.93 +/- uncertainty Accepted. It was already stated in the

text reasons fir differences among the
results (now modified to "Global FOLU
CO2 flux estimates (Table 11.1 and
Figure 11.6) are based on a wide range
of data sources, and include different
processes, definitions, and different
approaches to calculating emissions
(see Houghton et al. 2012; Le Quéré et
al., 2013; Pongratz et al., 2013). This
leads to a large range across global
FOLU flux estimates. ") Plus methods
of calculating the errors (e.g. expert
opinion or model standard deviation) are
given in Table notes.
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32655 11 14 35 14 36 ditto. 2.93 Gt with an uncertainty of up to +/-2.93 Gt. Accepted. It was already stated in the

text reasons fir differences among the
results (now modified to "Global FOLU
CO2 flux estimates (Table 11.1 and
Figure 11.6) are based on a wide range
of data sources, and include different
processes, definitions, and different
approaches to calculating emissions
(see Houghton et al. 2012; Le Quéré et
al., 2013; Pongratz et al., 2013). This
leads to a large range across global
FOLU flux estimates. ") Plus methods
of calculating the errors (e.g. expert
opinion or model standard deviation) are
given in Table notes.

33306 1 14 37 15 44 Box 11.1 Approaches to calculating FOLU flux could be shifted to Metrics and Methodologies Annex and be Accepted with modification. While most
replaced by a box “Deforestation”, as this is persistently a major contributor to emissions and the information in |of the data in this section is on
the main text is somewhat scattered. deforestation, it is the inclusion of forest

management that is patchy and the
reason for some of the differences
between results. However the text in eh
box has been simplified and incorporated
within the main text in amore systematic
manor.

22132 1 14 37 15 44 Box 11.1 could be shorter. The descriptions are too long. Accepted. Box deleted. Text shortened
and incorporated with main text.

21008 11 14 37 15 44 Please give the sources for the three databases in paragraph a). Also, FAOSTAT does not rest on IPCC Tier 1 |Accepted. References given to
methodologies, rather, country-specific approaches are used and much more information than included in GHG |databases. FAO approach to estimating
reporting is contained in this database. emissions is based on IPCCC approach,

this text has been prepared by FAO lead
author who worked on eh emissions
estimates. Yes FAO uses their own
information rather than IPCC defaults,
but the methodological approach
deliberately follows IPCC to be
consistent. Also the text only says
"based on" so is not exclusive to IPCC
data and information.

20128 1 14 37 15 44 Box 11.1 can be shorter, description are quite extensive. Accepted. Text abridged and
incorporated in main text, box deleted.

Page 51 of 252



Expert and Government Review Comments on the IPCC WGIII AR5 Second Order Draft — Chapter 11

Comment |Chapter |From |From |[To To Line|Comment Response

No Page [Line Page

22484 1 14 37 15 44 Different approaches to calculating the FOLU flux were listed in the box 11.1. The differences and characteristics|Rejected. Agree with reviewer, but box
should be pointed out because they were based on a variety of theoretical basis and assumptions, suitable for |now deleted and text considerably
different regions and scenarios. shortened.

37691 1 14 41 14 45 In addition to information about mandatory and optional reporting why not include examples of countries whose |Rejected. Text here has been
optional reporting provides a successful prototype to emulate - assuming this is a document to inform and guide. |significantly shortened in line with other
If the authors deem this inappropraite, then perhaps a citation or two which would provide the illustration. review comments, guidance in

methodologies is provided under IPCC
2006. Box deleted and very reduced
information is now in the main text

29518 11 14 45 47 Explain which IPCC guidelines are used for reporting in KP-CP1 and CP2 Rejected. Text here has been
significantly shortened in line with other
review comments and KP no longer
mentioned

29428 11 14 45 15 3 Clarify which IPCC guidelines apply for KP CP-1, CP-2 and which are used in these databases. Rejected. Text here has been
significantly shortened in line with other
review comments and KP no longer
mentioned

24789 11 14 45 15 3 Clarify which IPCC guidelines apply for KP CP-1, CP-2 and which are used in these databases. Rejected. Text here has been
significantly shortened in line with other
review comments and KP no longer

mentioned.

37692 1 14 45 14 45 "reporing" should be "reporting" Accepted with modification. Text deleted.

25827 11 14 47 14 47 Definition of the term "emission factor" in Glossary should be modified by adding the words "or product" after the |Noted. For the glossary.

word "activity". Several other issues are seen with the Glossary:

(a) Definition of "geenhouse gases" should include one more gas (i.e. Nitrogen trifluoride (NF3) for the second
commitment period of the Kyoto Protocol.

(b) Definition of "market-based mechanism" includes "taxes' which is not correct, since taxation measures are
fiscal measures and not market-based measures.

(c) In definition of the term "Meeting of the Parties (MOP)" the words "to the Protocol" should be added after the
words "Meeting of the Parties" in line 15.

(d) In line 41 of the Glossary, instead of "six types" it should say "seven types" or should delete the words "six
types of".

21229 1 14 7 Change term to "cumulative” Rejected. This comment does not seem
to relate to the given page and line
number.

19355 1 14 7 14 8 | don't understand this sentence. Accepted. Text modified.
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30972 11 14 9 14 10 In addition to direct effects of human activity, and indirect environment change effects, which is the effect of Accepted with modification. Text now

natural disturbances and changes in natural disturbance rates. It is unclear here if this is meant to be captured bydeleted. changes in natural disturbance,
the term "environmental change" effects. Thus ideally we would determine FOLU fluxes, i.e. the effect of human |if they are bought about by changes in
activity, by factoring out indirect environmental effects and natural disturbance effects. The importance of trying |climate or CO2, would be part of the

to factor out natural disturbances has been recognized in UNFCCC negotiations in which the 2011 Durban indirect environmental change effects,
agreement on LULUCF under the Kyoto Protocol allowed Parties to exclude natural disturbance emissions so as|added this to the previous paragraph.
to better reflect anthropogenic emissions/removals (Decision 2/CMP.7 at While UNFCCC attempts to factor out
http://unfccc.int/resource/docs/2011/cmp7/eng/10a01.pdf#page=11). indirect environmental change effects

(e.g. reference levels in FM and
excluding natural disturbance) this is
less relevant to the other methods in fig
11.6, modeling methods do not account
for natural disturbance, satellite or fire
methods would pick it up.

27899 1 14 9 14 9 Add after "methods" "models". Rejected. Models is one of the methods.
In any case this text is now deleted.

30976 11 14 15 Suggest revising or removing Box 11.1 - it is quite lengthy and overly detailed. Accepted. Box removed.

27227 11 14 2 3 be more precise: there is no such thing as Tier 1 IPCC Guidelnes. There are tier 1 methodologies in the IPCC  |Accepted with modification. Text now
Guidelines. Do they use default values from the good practice guidance or from the 2006 IPCC Guidelines. forms a footnote earlier in the chapter as
Should be clearer on what they use. follows: "Parties to the UNFCCC report

net GHG emissions according to IPCC
methodologies (IPCC 2006). Reporting
is based on a range of methods and
approaches dependent on available data
and national capacities, from default
equations and emission factors
applicable to global or regional cases
and assuming instantaneous emissions
of all carbon that will be eventually lost
from the system following human action
(tier 1) to more complex approaches
such as model-based spatial analyses
(tier 3)."
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27221 11 14 38 38 IPCC does not have accounting methods, only methodologies for estimating and reporting GHG net emissions | Accepted with modification. Text now

forms a footnote earlier in the chapter as
follows: "Parties to the UNFCCC report
net GHG emissions according to IPCC
methodologies (IPCC 2006). Reporting
is based on a range of methods and
approaches dependent on available data
and national capacities, from default
equations and emission factors
applicable to global or regional cases
and assuming instantaneous emissions
of all carbon that will be eventually lost
from the system following human action
(tier 1) to more complex approaches
such as model-based spatial analyses

(tier 3)."
27222 11 14 40 40 Please correct: IPCC GHG Inventories Guidelines and Guidance - few estimates have been produced under the |Accepted with modification. Text now
UNFCCC using the 2006 GLs. Only from 2015 onwards, Annex | Parties will use the 2006 IPCC Guidelines to  |only refers to IPCC methodologies (not
report their GHG emissions and removals to the UNFCCC. So far they have used the 1996 Revised IPCC estimates) and gives reference to 2006
Guidelines and Good Practice Guidance (IPCC 2000, 2003) as the most up to date reference to look

up the methods. Note also text much
reduced and appears as a footnote
earlier in the chapter.

27223 11 14 41 45 Please be more precise: Annex | Parties report annually to the UNFCCC their net GHG emissions as part of their/Accepted with modification. Text now
commitments under the Convention. In addition, Annex | Parties that are Parties to the Kyoto Protocol report anc forms a footnote earlier in the chapter as
account (following specific accounting rules agreed by the Convention body) GHG emissions from mandatory  |follows: "Parties to the UNFCCC report

(afforestation, reforestation and deforestation) and elected (if any, among forest management, cropland net GHG emissions according to IPCC
management, grassland management and revegetation. Footnote: from 2015 onwards, these Parties shall report|methodologies (IPCC 2006). Reporting
and account net emissions from forest management; and can elect wetland drainage and rewetting). is based on a range of methods and

approaches dependent on available data
and national capacities, from default
equations and emission factors
applicable to global or regional cases
and assuming instantaneous emissions
of all carbon that will be eventually lost
from the system following human action
(tier 1) to more complex approaches
such as model-based spatial analyses
(tier 3)."
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27224 1 14 45 45 please add: reporting to the UNFCCC and to the KP is based on a range of methods and approaches Accepted with modification. Text now

forms a footnote earlier in the chapter as
follows: "Parties to the UNFCCC report
net GHG emissions according to IPCC
methodologies (IPCC 2006). Reporting
is based on a range of methods and
approaches dependent on available data
and national capacities, from default
equations and emission factors
applicable to global or regional cases
and assuming instantaneous emissions
of all carbon that will be eventually lost
from the system following human action
(tier 1) to more complex approaches
such as model-based spatial analyses

(tier 3)."
27225 11 14 46 47 ... And national capacities, from use of default methods and emissions factors (tier 1) to use of more complex Accepted with modification. Text now
approaches (e.g. model based) referred to as tier 3. forms a footnote earlier in the chapter as

follows: "Parties to the UNFCCC report
net GHG emissions according to IPCC
methodologies (IPCC 2006). Reporting
is based on a range of methods and
approaches dependent on available data
and national capacities, from default
equations and emission factors
applicable to global or regional cases
and assuming instantaneous emissions
of all carbon that will be eventually lost
from the system following human action
(tier 1) to more complex approaches
such as model-based spatial analyses

(tier 3)."
27226 1 14 48 48 Non-Annex | Parties report on a less regular basis and use the 1996 Revised IPCC Guidelines, being encouragedAccepted with modification. Text now
to use the IPCC Good Practice Guidance on Land Use, Land-use Change and Forestry (IPCC, 2003). only refers to IPCC methodologies (not

estimates) and gives reference to 2006
as the most up to date reference to look
up the methods. Note also text much
reduced and appears as a footnote
earlier in the chapter.
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29427 1 14 9 14 14 This par is not clearly expressed, so needs rewording. At line 10, cite in relation to methods for factoring out Accepted with modification. Text now
Cowie, AL. Kirschbaum MUF and Ward M 2007 Options for including all lands in a future greenhouse gas deleted.

accounting framework. Environmental Science and Policy.10, 306-321 , which describes two approaches for
factoring out.

27220 1 14 21 21 change human action by human intervention Rejected. "Action" is more like "activity"
which is the term more commonly used
in IPCC.

37693 11 15 1 15 1 Citation(s) needed after EDGAR and FAOSTAT Accepted. Added references.

34001 1 15 13 15 14 Page 15 lines 13/14: ‘assuming instantaneous emissions....... emissions from cl=ultivated organic (peatland) Rejected. | agree that theses emissions

soils.....". Note that CO2 emissions from cultivated organic soils are not instantaneous but rather continues over |re not instantaneous, but this is the
time as long as the soil is drained. Please check if the emissions factors that are given than are reliable. assumption of the methodology being

applied. In any case text is deleted from
here but still found in footnote at start of

this section.
21230 11 15 14 Change term to "calculated" Noted. It seems to be for a different
page and line number.
30203 1 15 19 15 25 Houghton's book keeping model relies on FAO data, which in turn relies on country reporting. It is worth Rejected. Agree with the reviewer but
mentioning it as many consider the country-dependent nature of reporting as introducing errors. Suggest rephrasdext in this section has had to be
to "based 20 primarily on REPORTING BY INDIVIUAL COUNTRIES TO FAO FRA data since 1970, with shortened considerably. Since the
regional assumptions made about conversion to 21 different land use. Houghton data, the HYDE data and the

FAO data in this section are all based on
FAO reporting this issue is common to
all and not limited to the Houghton
approach. It is incorporated in the
estimated uncertainty based on expert
opinion in the Houghton et al., 2012
paper referenced here.

30977 1 15 20 15 32 This is difficult to understand. Suggest converting sentence fragments to a bulleted list. Accepted with modification. Box now
deleted and text incorporated into main
text in proper sentences.

29519 11 15 3 Specify which IPCC guidelines are used in these databases (1996720067?). Rejected. Text now deleted.
25355 1 15 4 15 4 EDGAR covers the period 1970-2008: Now EDGAR has got data up to 2010, which have been used in Chapter 5 Accepted. Reference to time period
deleted.
27230 11 15 12 12 please explain of a NET forest conversion mean? Does it mean the result from the emissions from forest - Accepted with modification. Text deleted.
removals from the new land-use category to which it has been converted? Not clear...
27231 11 15 13 13 instantaneous emissions of living biomass? Or other C pools? Accepted with modification. Text

deleted, although it was from all pools.

27232 11 15 39 39 instantaneous emissions of living biomass? Or other C pools? Accepted with modification. Text
deleted, although it was from all pools.

27228 11 15 5 5 what the acronym GFED stand for? Accepted. Wrote out acronym.
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27229 11 15 6 6 what other fires? Burning of crop residues?? Please give examples. Accepted with modification. Text

modified but not added examples as
distinguish AFOLU fires from other (i.e..
non AFOLU) fires "However, GFED 2.0
fire data does not distinguish
anthropogenic AFOLU fires from other
fires, unlike GFED 3.0 (van der Werf et
al., 2010; Box 11.2)"

27358 11 15 11 11 remove OF from estimated of forest C stock Accepted with modification. Sentence

now deleted.

27359 11 15 20 20 change to WOOD products Accepted with modification. Sentence

now deleted.

22401 11 16 Difficult to read this figure Accepted. Figure simplified.

19092 1 16 Dotted bule line not distinct Accepted. Figure simplified.

19093 1 16 Figure not coloured. Difficult to determine! Accepted. Figure simplified, but the

original was coloured.

31465 1 16 1 16 20 In the figure text "Forestry" is included as a source of emission. Is that correct? Forestry in this respect must be |Rejected. Forestry is not all sustainable
understood as sustainable forest management practices on forest land remaining forest? Forestry (Sustainable |forest management, in many parts of the
forest management) must be a sink, not a source? Please see residual terrestrial sink in table 11.1. And TS.4.6 |world forest management is not
AFOLU sustainable and results in degradation

and net carbon loss. The residual sink
term is the effects on environmental
drivers on unmanaged lands.

30978 1 16 1 For interpretation, it would be helpful to know the likely reason for the anomalously high carbon emissions from |Accepted with modification. Figure now
land use and forestry during the 1950s based on most of the approaches shown in this figure. only shows emissions from 1970 in line

with focus period for this chapter. The
reason for the peak is an active point of
discussion among the modeling and
data groups, it seems is may be partly
an artifact in the underlying HYDE data
set, when there was a shift from a
variety of historical data and
assumptions to use of the FAO database

21009 11 16 1 Please consider reworking this figure. The number of lines is too high (the graph is too confusing) and given the |Accepted. Figure simplified.
inherent uncertainties deleting some lines or grouping models and giving bands would result in a figure that is
easier to comprehend.

37695 1 16 1 The authors should consider setting this information in the context of what we need to mitigate in order to retain a Noted. Page number wrong.
2C rise within the time frame of this data set; what is the time frame of this data set and the resulting dollars
(2007 dollars, 2010?)?

37696 1 16 1 This graph is only mentioned twice in the text is not well integrated with those comments. In addition the Noted. Page number wrong.
enormous variation represented by the three models is not addressed and needs to be

37697 11 16 1 Define COP in the caption; "RED" in the second box under 2005 is this correct or should be REDD? Noted. Page number wrong.
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37694 11 16 1 Is the mean harmonic or geometric? Noted. Neither the mean is arithmetic.
19356 1 16 13 | can't see the symbols for the different models in this Figure, instead there are a lot of question marks. Noted. Formatting problem; figure
simplified.
30979 1 16 14 This figure has formatting problems. Suggest using color for the bars depicting the various approaches to Noted. Formatting problem, figure looks
estimating carbon fluxes from land use change and forestry. fine and in colour in my version, figure in
any case simplified.
30980 1 16 14 The x-axis label obscures negative values. None of the vegetation models results can be easily identified, and onlccepted. Figure simplified.
3 of the 6 models are mentioned in the text. Perhaps simplify the figure.
21010 1 16 14 Bars are not coloured, please correct or delete individual models' results from the figure. Noted. Formatting problem; figure
simplified.
37698 11 16 14 Visability/readability on this figure is challenging Accepted. Figure simplified.
32656 1 16 15 this is an example of a figure where the error bars in measurement need to be reflected. Rejected. The majority of the errors is

signified in the range across the models,
as there is no estimate of the regional
error available.

22485 1 16 15 Some words in this figure can not be correctly shown. Noted. Formatting problem; figure
simplified.
19043 11 16 16 This figure is very hard to read. You may need to improve the quality (resolution) and also change the alignementAccepted. Figure modified.
of the dates (avoid overlaping).
37699 11 16 16 In the caption, does assumed gross energy value of DM biomass refer to harvest or at consumption? Noted. Page number wrong.
37700 1 16 24 The enormous variation between models and between carbon pricing costs needs to be further discussed in the |Noted. Page number wrong.

text. Suggest a box highlighting hypothesized causes for this variation (from published literature) and point to
solutions for policy makers to consider at various scales and in various contexts.

27233 1 16 10 10 remove putsputs from The remaining process models putputs were updated Accepted. Text deleted.

24159 1 17 Taiwan is not a sovereign state, and it is part of China. The figure should use the same colour with China. Accepted with modification. Agree with
the reviewer, but IPCC is an assessment
of published literature, and this was how
the figure was published. Countries are
not specified. In any case, figure now

deleted.
25146 1 17 Unfortunately, this figure is basically impossible to decipher. That it requires such an extended explanation Noted. Page number wrong.
suggests it will be incomprehensible even to specialists.
22402 1 17 17 All Africa appears under Tropical in the legend. This is certainly not true. Accepted with modification. Agree with

the reviewer, but IPCC is an assessment
of published literature, and this was how
the figure was published. In any case,
figure now deleted.
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19094 1 17 The Indian sub-continent is missing frrom Fig. 11.8. However, the latest FAO figures show the forest area is Accepted with modification. Agree with

stable in India, so | suspect that there may be a slight source of CO2. Overall, there are possitive sinks of 3.86 |the reviewer, but IPCC is an assessment

and 4.43 GtCO2 eq./yr for the periods 1990-99 and 2000-2007 yet in Fig. 11.6 and on page 14 lines 35 &36, for |of published literature, and this was how

the same periods, the net emissions are 4.40 and 2.92 GtCO2/yr. Why the difference? Are you just comparing |the figure was published. In any case

regrowth with gross deforestation? SEAsia and Latin America show net emissions and all the other regions are |figure now deleted. Reforestation in India

net sinks. Figure 11.9 on page 18 seems to differ from figur 11.8. Should be consistent! mentioned earlier in the section under
regional fluxes. There is also a new
graph added with the Pan data showing
clearly what is regrowth and what is
gross deforestation.

26144 1 17 The message in the figure related to the decreasing sink in Northern Europe does not correspond to our Accepted with modification. The pic did
knowledge/information based on UNFCCC/LULUCF data. The figure seems erraneous. It would be necessary to not produce this figure but reproduces it
provide similar kind of information based on UNFCCC/LULUCF data. At least the limitations/uncertainties of the |from the literature, its methods differ
figure should be explained in the the text. from UNFCCC reporting, this section is

already clear about the high
uncertainties in estimating FOLU data.

It is not possible to also show the same
form UNFCCC data as not all countries
report, and methods vary so much
between countries, including how much
of their forest land they report on. In any
case the figure is now deleted, in part
because it was confusing as the data in
northern extratropics were for FOLU plus
intact forests.

27235 1 17 1 17 Here the emphasis is given to the recent afforestation in China and India but no mention has been made to the |Accepted with modification. Previous
PRODES data since 2000 which has shown a decrease in deforestation in Amazonia of 36 % until 2007, or if we |sentence mentions reduced rate of
consider 2005 to 2010 a reduction of 63 %. Our suggest: This is consistent with a reduced rate of deforestation, |deforestation in LAM, added example of
for example Brazil (box 11.7), and some areas of afforestation most notably in India and China (FAO (FRA, 2010)Brazil.

21231 1 17 10 Term "putputs" might need to be revised Accepted. Deleted.

29430 1 17 1 17 1 What regions? Accepted. Added "temperate and
boreal."

24791 1 17 1 17 1 Please specify what regions are being referred to. Accepted. Added "temperate and
boreal."

35290 11 17 13 17 24 Taiwan is part of China, and should have the same color as China. Accepted with modification. Agree with

the reviewer, but IPCC is an assessment
of published literature, and this was how
the figure was published, countries are
not specified. figure now deleted.
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22403 1 17 29 17 32 Any explanation regarding the decline of net FOLU emissions Accepted. The previous paragraph

discusses the reduced rates of
deforestation and some areas of
afforestation in India and China.

31466 1 17 4 17 4 Substitute "temperature" with "temperate" Accepted. Text modified.

19357 11 17 7 17 7 Crop abandonment? Or crop land abandonment? Accepted. Modified to cropland

abandonment.

24790 1 17 7 17 1 This is a substantial effect. However, it is stated to be based on unpublished work. lts veracity must be assessed Accepted. Paper now published.
before inclusion. If it is agreed to be an accurate assessment then it deserves greater prominence.

29429 1 17 8 17 1 This is a substantial effect. However, it is stated to be based on unpublished work. lts veracity must be assessed Accepted. Paper now published.
before inclusion. If is is agreed to be an accurate assessment then it deserves greater prominence.

27236 1 17 25 18 14 Please consider bringing the text that starts on line 25 (page 17) and ends on line 14 on page 18 be inserted Accepted. Text and figures placement
BEFORE Figure 11.8, to facilitate analysis. will be set at publication.

30984 1 18 The total under gross emissions does not equal the sum of the sub-totals. Accepted. Table now replaced with

figure and numbers adjusted.

25147 11 18 The table suggests gross emissions from industrial wood harvest of 1.65 GtCO2/yr and net of only 0.01. This  |Accepted with modification. Agree with
does not seem plausible, and in any event does not incorporate more recent research and analysis on “net carborthe reviewer, but IPCC is an assessment
neutrality” for the harvested wood products supply chain and for forest carbon pools, including soil carbon. See |of published literature, and this was the
for example: McKinley et al., "A synthesis of current knowledge on forests and carbon storage published data. There is not space in
in the United States," Ecological Applications 21(6), 2011, pp. 1902-1924. available at: the paper to go into all the many errors
http://www.fs.fed.us/rm/pubs_other/rmrs_2011_mckinley_d001.pdf with the methods, needless to say this

chapter acknowledges the errors are
large as reflected in the error estimates
given in Table 11.1. The table is now
deleted and replaced with a graphic.

27238 11 18 remove the zero from the total under gross deforestation (2.280 should read 2.28) Accepted with modification. Table now

replaced with figure and numbers
adjusted.

27237 1 18 Include ANNUAL AVERAGE gross and net emissions of carbon Accepted. Table replaced with figure

that says "mean annual CO2 flux."

19095 11 18 The gross emissions total of 2.280 are in GtC not GtCO2 eq. All other figures in the table are in GtCO2 eq. Accepted. Table now replaced with

figure and numbers adjusted.

19096 11 18 The figures in this table are given in Pg C/yr for the period 2000-2009. For consistency should be given as Gt C/yrAccepted with modification. Figure
(or Gt CO2 eq./yr. | estimate that if all the bar totals are added, the total emissions are 5.6 GtC/year - equivalent |deleted.
to 20.5 GtCO2/yr! They don't seem to be compatible with data in Fig. 11.8 or Table 11.2. | am confused.
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37705 1 18 The authors should consider adding a summary box or graph showing emissions from Peatlands, Fires, etc. Accepted with modification. There is

already a summary box for emissions
from fires and for peatlands. Fire-based
CO2 emissions where they are
associated with FOLU are already
included in the modeled FOLU
emissions estimates in the other figures
and tables in this section. Emissions
from peat are generally not included in
the modeled estimates, but are included
in the FAO and EDGAR estimates and
these are now shown with and without
peats in figure 11.6. Also peat fires and
non-CO2 Flu fire emissions re added to
fig 11.2.

37701 1 18 1 18 1 Please define "FD". Noted. Comment does not seem
relevant to this location.
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21362 11 18 11 12 Refering to harvesting as degradation demonstrates a woeful lack of understanding of forestry. The political Accepted with modification. To clarify
assumptions in relation to stocks and flows for reporting have no place in describing the science. Under ipcc from the broader term "degradation” text

definitions there is no emission from harvested wood as it leaves the forest, nor is there any sink process in wood has been modified to say "representing a

products, but there is an emission when wood is combusted. If the IPCC is not going to follow its own definitions |degradation for forest carbon stocks"

and science principles, it must explain why not and why an alternative has been selected. Table is now replaced with a graphic
showing sources and sinks, the term
"degradation " is not used. The numbers
are from the scientific estimates of
Houghton et al. which does not follow
IPCC methodologies . Within the
scientific model assessments attempts
are made to calculate all stock changes
and all fluxes the atmosphere sees .
When wood is harvested some carbon is
lost from slash and soil decomposition,
some goes into sinks in wood products
and the carbon is release later from
these product pools at different
timescales (e.g. paper, timber). it is not
possible to use UNFCCC/IPCC reporting
methods to estimate tropical FOLU
emissions as data is so patchy . IPCC
working group reports do not have to
follow IPCC reporting methodologies but
must rather assess all the science
available. IPCC reporting methods are
the result of specific needs, capabilities
and political negotiations e.g. an
assumption if instantaneous emissions
under tier 1 methods, and for HWP.

Page 62 of 252



Expert and Government Review Comments on the IPCC WGIII AR5 Second Order Draft — Chapter 11

Comment |Chapter |From |From |[To To Line|Comment Response

No Page [Line Page

21012 1 18 15 18 24 If you give the KP 3.4-activities Afforstation and Deforestation, Reforestation should be given explicitly, too. In | Accepted with modification. This was
addition, considering wood harvest as degradation in general is "questionable". Please explain how you define aridot following KP definitions but is from a
estimate legacy fluxes. If harvest emissions are estimated on a stand-level "instantaneous oxidation" basis, publication in the scientific literature.
including legacy emissions from residues would be double-counting. Wood harvest in and of itself is not

considered degradation in this paper, it
is only where wood harvest leads to a
loss of carbon over time that this paper
considers it to be degradation of forest
carbon stocks leading to net emissions.
To clarify from the broader term
"degradation," text has been modified to
say "representing a degradation for fores
carbon stocks". Reference to "legacy
fluxes" now deleted from this section.

21014 1 18 15 19 4 Please either delete the figure or the table and / or expand the table to a global scale. Figure and table contain th?Accepted with modification. Is now
same type of information. combined to a figure based on data in
the table. Not possible to expand to the
global scale as this analysis was based
on tropical satellite data. Non-tropical
net emissions can be seen in figure 11.7.

27900 1 18 15 18 24 Check numbers in the second column, the total should be 8.36 instead of 2.280. Accepted. Table now replaced with
figure and numbers adjusted.

22486 11 18 15 The total gross emissions should include sub-total forest area change(3.52)and sub-total for degradation(4.84), |Accepted. Table now replaced with
which may be 8.36 rather than 2.280. figure and numbers adjusted.

19358 1 18 21 The total in the first column is wrong, should be 8.36. Accepted. Table now replaced with
figure and numbers adjusted.

24793 1 18 21 Gross emissions column does not add up. Accepted. Table now replaced with
figure and numbers adjusted.

30981 11 18 22 The value given for total gross emissions (2.280, bottom row of this table) should read 8.36 (sum of the subtotals|Accepted. Table now replaced with

3.52 and 4.84) rather than 2.280. The latter value appears to be erroneously given in units of GtC/yr rather than |figure and numbers adjusted.
GtCO2/yr (2.28 GtClyr = 8.36 GtCO2/yr).
37702 11 18 22 18 24 How is 'uptake from recovering forests' defined and calcualted? Is it from the forest/region the wood harvest and |Accepted with modification. It is

subsistence activities were conducted? This is very vague, so please explain how these numbers are derived.  |regrowth after harvest in the same
location. Numbers are derived from the
Houghton bookkeeping methodology as
now stated in new figure caption with
methods explained briefly earlier in text.
Note that this table now appears as part
of a figure.
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30982 1 18 25 This figure difficult to interpret. If it is necessary to retain this figure, then more explanation is needed. Accepted. Figure now replaced with
one based on data in Table 11.2.

30983 11 18 25 Please identify the components "a" to "e" in the figure caption. Noted. Figure now deleted.

31506 11 18 25 Need to define categories a to e on y axis Noted. Figure now deleted.

21013 1 18 25 19 4 This figure needs more explanation. What is meant by "a." - "e.", why are there two bars showing "net flux"? Noted. Figure now deleted.

27901 11 18 25 18 27 Preferably the figure should become bigger. Noted. Figure now deleted.

37703 11 18 26 19 4 Please explain in more depth the lines a-e (eg the difference between the two net flux lines) Noted. Figure now deleted.

27239 1 18 28 28 do the Las mean CO2 emissions are balanced by uptakes Accepted with modification. No, it is
meant to refer to carbon, i.e. there is not
net change in carbon stock. This is
because burning emits CO2, CO and
CH4, but regrowth takes up CO2, so
overall net stock remains the same if the
fire cycle is sustainable. Text now
deleted.

37704 11 18 40 18 40 The authors should rewrite this sentence as it is unclear in its current state. Noted. This location does not exist,
comments must be for elsewhere.

29431 11 18 6 18 6 Not clear what is meant by "and this is the amount that can be mitigated". Reword. Accepted. Text deleted.

24792 11 18 6 18 6 Please clarify what is meant by "and this is the amount that can be mitigated". Accepted. Text deleted.

21011 1 18 6 18 9 Please give a citation backing the assumption that temporary forest cover loss due to management amounts to |Accepted with modification. No citation

forest degradation. is needed, if emission are not balanced
by uptake, this represents an overall net
loss of forest carbon, however to clarify
from the broader term "degradation” text
has been modified to say "representing a
degradation for forest carbon stocks".
The reference is already given as
Baccini et al., 2012 . The data from
Baccini and Hiang and Asner have been
swapped to make this clearer.

29432 1 18 18 Gross emissions column doesn't add up. Accepted. Table now replaced with
figure and numbers adjusted.

23778 11 19 Gross emissions should total up to 8.36 GtCO2/yr. Accepted. Table now deleted.

34003 11 19 14 compliancy needed on the emissions factor. Here it is 0.75 Gt CO2/yr, while in other parts of the document 0.7 |Accepted. Here we give all numbers to 2

Gt is being reported.

decimal places and this is the correct
number.
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37706 11 19 20 19 45 Fires with grass mostly balance out the CO2 issue- in general- the amount of CO2 leaving a grassland is similar ifAccepted with modification. Agree with
it is burned, grazed or nothing at all-- it is just the rate that changes-- fire all at once, grazing through a cow, no |the reviewer but this level of detail is too
grazing through slow decomposition. when you move into shrubs and forests it gets a bit more complex. The much when overall the amount of text

stems and such are carbon that do not decompose very fast so in a sense it is sequestered although eventually |has to be cut. Deleted text on systems
much of it ends up in the atmosphere. The big issue is how much of the carbon ends up in the soil-- most fires |in balance.

do not affect soil carbon-- although some in the boreal forest may. The other important issue is that charcoal--

resulting from incomplete combustion that occurs in every fire-- is extremely long-lived in the soil or buried in a

lake- this black carbon may be an important soil feature and could be a long source of sequestration. Some of the

best data on this is from the Konza Prairie in Kansas but there are many good studies around the country. Such

information can/should be reflected in the text here.

31507 11 19 21 Typo of word "ecosystem" Accepted. Text modified.

26086 1" 19 22 *Observation: Which study is being referred to here (no reference provided)? Pendleton et al (2012) estimate thatRejected. This section had to be
0.15-1.02 billion tons of carbon dioxide are released annually from blue carbon ecosystems (0.09-0.45 (Pg CO2|considerably shortened. The box title
yr-1 from mangroves). It would be valablue to expand this section to discuss the potential value of blue carbon in|was modified from "peatlands, wetlands"
more detail (currently addressed only in a sinlge sentence 'more research needed on the mitigation potential of |to "peatlands, mangroves."
mangroves'), as there is also a need to explore carbon market mechanisms to compensate those conserving blue
carbon ecosystems, such as indigenous and local communities practicing traditional watershed management
systems (e.g.in the traditional practice of “satoumi” (now implemented as part of Japan’s national environmental
policies), Japanese fishermen participate in habitat rehabilitation activities, such as seagrass planting and tree
planting in watersheds (Yagi 2011); other traditional watershed management systems include the Hawaiian
ahupua’a, the Yap tabinau, the Fijian vanua, the Marovo (Solomon Islands) puava and the Cook Islands tapere
(Vieros, in press).

*Reference: Pendleton L, Donato DC, Murray BC, Crooks S, Jenkins WA, Sifleet S, Craft C, Fourqurean JW,
Kauffman JB, Marba N, Megonigal P, Pidgeon E, Herr D, Gordon D. and Baldera A. (2012) Estimating Global
“Blue Carbon” Emissions from conversion and degradation of vegetated coastal ecosystems. PLoS ONE, vol 7,
issue 9, pp: 1-7 | Yagi N (2011) Satoumi and institutional characteristics of Japanese coastal fishery
management. In: United Nations University Institute of Advanced Studies Operating Unit Ishikawa/Kanazawa
(2011). Biological and Cultural Diversity in Coastal Communities, Exploring the Potential of Satoumi for
Implementing the Ecosystem Approach in the Japanese Archipelago. Secretariat of the Convention on Biological
Diversity, Montreal, Technical Series no. 61. | Vierros M (in press) Communities and blue carbon: the role of
traditional management systems in providing benefits for carbon storage, biodiversity conservation and
livelihoods, Climatic Change.

21015 1 19 25 Please give at least one citation backing the equilibrium hypothesis concerning fire-related emissions. And pleaseAccepted with modification. Text deleted.
explain in greater detail how deforestation and degradation fires were differentiated from other fires. With regard {o
constant change and existing natural and anthropogenic drivers no fire can be considered to NOT result in net
emissions. And, lastly, the fire prevention management conducted in the conterminous USA resulted in
unpreceded fuel loads and "catastrophic" fires, so this sink is quite vulnerable.

31467 1 19 26 19 26 Please consider to include “Black carbon” in this sentence? Accepted. Added black carbon.
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29779 11 19 26 19 45 Please, consider contributions on tropical savannas such as Grace, J., San José, J., Meir, P., Miranda, H. & Rejected. This section had to be
Montes, R. 2006. Productivity and carbon fluxes of tropical savannas. J. Biogeogr. 33:387-400 and San José, J. |considerably shortened, it therefore
& Montes, R. 2007. Resource apportionment and net primary production outcome across the Orinoco savanna- |focuses on the main FOLU fluxes,
woodland continuum. Acta Oecol. 32:243-253. Savannas burn as part of a natural and

also managed cycle. Only managed
burns are relevant here, but net
emissions are not as high as for
deforestation and forest degradation.

37707 1 19 27 19 29 In the ES, this burning/regrowth balance was discussed in the context of the 'natural cycle' balancing over time in Accepted with modification. Text
the absence of human activity. Here, however, the examples given via eg seem human-based activities, hence it|deleted.
cannot be held for certain that this balance would come to pass in decades. Please either fix this
sentence/sentences to reflect the non-anthro circumstance of this balance over time or refine this sentence to not
be so definitive (in the context of antro-activities, c emissions may or not be balanced over time due to frequency
and other human interventions).

30987 1 19 29 19 31 The sentence beginning "Only fires where..." is misleading. Perhaps reword as: "There are net emissions to the |Accepted with modification. Text
atmosphere if regrowth is prevented (e.g. deforestation, drained peatlands) or reduced (e.g. from increasing levelsieleted.
of disturbance degrading the soil and reducing carbon stocks)."

22404 11 19 29 19 32 Sentence not clear "Only fires where land is permanently cleared (e.g. deforestation, 29 drained peatlands), or |Accepted with modification. Text
has increasing levels of disturbance resulting in degradation of soil and 30 vegetation carbon stocks, are there netleleted.
emissions of carbon to the atmosphere".

37708 1 19 29 19 31 This is oversimplying the issue and a generalization. Without any detailed discussion of timeframes, this may not|Accepted with modification. Text
hold and should NOT be included in such a definititive statement. Where are the citations (more than one here |deleted.
would be useful)?

30988 1 19 33 19 33 Suggest changing to "It can be hard to separate..." It is not the case that it always is hard to separate the causesAccepted with modification. Text
of fire as natural or anthropogenic. In northern and especially unmanaged forests where human populations and|deleted.
activity are low, it can be easy to identify natural fires.

31468 11 19 40 19 42 The figure, 0.38 Gt C/yr from tropical deforestation and degradation fires including CO2, CH4,CO and BC is Rejected. Agree with the reviewer but
converted to 1.4 Gt CO2 eq. Is this correct; the warming effect from metane and BC may justify a higher the GFED publication only gives total
conversion factor carbon emissions.

37709 1 19 43 19 45 This is unbalanced in terms of reviewing/representing the lit. Some studies have shown the complete oppose Accepted with modification. Deleted
result, so this statement cannot be justified solely on one citation - the jury is out on this one, so this should also |sentence.
say, "but in some cases it may not".

37710 1 19 44 19 45 How are they incorporated? If per the above rationale, they would be a zero, as they are balanced (which is a Rejected. It is not possible to go into all

generalization of the issue and not always true). Please state explicitly how they are incorporated. the details of how they are

especially as this chapter had to be
shortened. However, the text on fires

being balanced is deleted.
how they are incorporated
assumed some of the land

fire, and this has a different emission
pattern over time to clearing by harvest.

included ,

Essentially
isitis
clearing is by
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24794 1 19 5 19 23 Box 11.2: This is a very important message - support that this be kept when the chapter is shortened. Accepted with modification. This text

Also, suggest consider including reference to the fact that sea level rise will push mangroves and other coastal |has been kept. this section is about
habitats inland; if this retreat is impeded by land use factors (barriers to movement) then there is potential to lose|trends the suggestions from the reviewer
the carbon sink that mangroves etc. represent. Would carbon stores originally put in place by mangroves be are about future threats to mangrove
quickly released from the seabed when mangroves leave? systems, and thus does not belong here.
Suggested citations: Eric L. Gilman, Joanna Ellison, Norman C. Duke, Colin Field (2008) Threats to mangroves

from climate change and adaptation options: a review. Aquatic Botany, Volume 89, Issue 2, Pages 237-250

Lovelock CE et al. (2012) Tidal wetlands. In Marine Climate Change Impacts and Adaptation Report Card for

Australia 2012 (Eds. E.S. Poloczanska, A.J. Hobday and A.J. Richardson). Retrieved from

www.oceanclimatechange.org.au [08/03/2013]
http://www.oceanclimatechange.org.au/content/index.php/2012/report_card_extended/category/tidal_wetlands

Traill, L.W., Perhans, K., Lovelock, C.E., Prohaska, A., Rhodes, J.R. and Wilson, K.A. (2011) Managing for

global change: wetland transitions under sea level rise and outcomes for threatened species Diversity and

Distributions, 17: 1225-1233

Shoo. L, O'Mara, J., Perhans, K., Rhodes, J.R., Runting R., Schmidt, S.,. Traill LW, Weber LC, Wilson KA,

Lovelock C.E., Adaptation for the maintenance of biodiversity with climate change. Regional Environmental

Change, in review

McLeod, E. and Salm, R.V. (2006) Managing mangroves for resilience to climate change. IUCN, Gland,

Switzerland.

Burley, J., McAllister, R., and Lovelock, C.E. (2011) Integration, synthesis and climate change adaptation: A

narrative based on coastal wetlands at the regional scale. Regional Environmental Change, in press DOI:

10.1007/s10113-011-0271-4]

Gilman, E., H. Van Lavieren, J. Ellison, V. Jungblut, L. Wilson, F. Areki, G. Brighouse, J. Bungitak, E. Dus, M.

Henry, I. Sauni Jr., M. Kilman, E. Matthews, N. Teariki-Ruatu, S. Tukia, K. Yuknavage. 2006. Pacific Island

Mangroves in a Changing Climate and Rising Sea. UNEP Regional Seas Reports and Studies No. 179. United

Nations Environment Programme, Regional Seas Programme, Nairobi, KENYA.

http://www.unep.org/PDF//mangrove-report.pdf

Great Barrier Reef Marine Park Authority 2012, Informing the outlook for Great Barrier Reef coastal ecosystems,

Great Barrier Reef Marine Park Authority, Townsville.

Productivity Commission 2012, Barriers to Effective Climate Change Adaptation, Report No. 59, Final Inquiry

Report, Canberra.

Caldeira, K (2012) Avoiding mangrove destruction by avoiding carbon dioxide emissions. Proceedings of the

National Academy of Sciences of the United States of America, vol. 109 no. 36 pages: 14287-14288

The management of natural coastal carbon sinks, eds D. Laffoley and G. Grimsditch, IUCN, the International

Union for Conservation of Nature, Gland, Switzerland

19359 1 19 8 19 9 Why would peatlands be burned for agriculture? Peat is burned for energy, and can be used as soil for sowing. If Accepted. "and burning" deleted.
it burns, it is a disaster for both energy and soil usage.
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30985 1 19 5 19 23 The text in Box 11.2 on peatlands and wetlands seems strongly oriented toward tropical regions. Recommend |Accepted with modification. The box

either a) omit this box entirely; b) change the title to "Tropical peatlands and wetlands"; or c) include additional |gives global numbers and also numbers
information and references on boreal peatlands. For example, drainage of boreal peatlands for forestry does not |for Europe, have added numbers for
necessarily lead to increases in C emissions (Minkkinen, K., Korhonen, R., Savolainen, |. and Laine, J. (2002), |Annex | from Joosten where trends are
Carbon balance and radiative forcing of Finnish peatlands 1900-2100 — the impact of forestry drainage. Global |already discussed but numbers not
Change Biology, 8: 785-799. doi: 10.1046/j.1365-2486.2002.00504.x. Another example is that drainage of borezlgiven. The text says that drainage
peatlands may lead to increased C uptake in the absence of fire but also leads to much greater C losses when firgesults in a rapid increase in
occurs so that peatland drainage-fire interactions could diminish the future C sink of northern peatlands (Turetsky,decomposition. It does not talk about
M.R., Donahue, W.F. & Benscoter, B.W. (2011). Experimental drying intensifies burning and carbon losses in a |the net carbon balance of drainage for
northern peatland. Nature Communications vol. 2, DOI:10.1038/ncomms1523). forestry. It concentrates on global or
regional trends rather than specific
locations and activities. There is not
room in the text to give national
numbers. However, we do present
numbers for emissions from degrading
peat from Joosten; in their table 5,
Finland has the 5th largest emissions by
country of 0.05 MtCO2/yr.

30986 1 19 25 19 45 The text in Box 11.3 on fires seems oriented toward tropical or subtropical vegetation types such as savannas |Accepted with modification. Some of the
with frequent grass fires that have minimal impacts on tree mortality. In North American boreal and temperate |text is now deleted and the rest
forests, stand-replacing crown fires (and some tree-killing insects such as mountain pine beetle and spruce modified. Only numbers for the tropics
budworm) can have major, long-lasting (multi-decadal) impacts on carbon cycling. Given this, one would here. Due to lack of space, we focused
question the statement (L29-31) that "Only fires where land is permanently cleared..or has increasing levels of |on the largest source of fire emissions.
disturbance.., are there net emissions of carbon to the atmosphere". Regional numbers on FOLU flux

including deforestation and forest
management by fire are given in the text
and in figure 11.7 . The reviewer
mentions insect attack - please note
that this, and some fires, are considered
natural disturbance and not part of the

FOLU flux.
22405 1 20 20 line 31 maybe a word missing Noted. There is no word missing, but
sentence edited to avoid confusion.
33307 1 20 1 FAQ answers only first part of question about AFOLU contribution to global emissions, not second part about  |Accepted. We now also report how
how this is changing. emissions are changing.
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21363 1 20 1 8 There may be a few hangovers from former LULUCF terminology here, and forestry is not mentioned except in |Partially accepted. We now also refer to
relation to deforestation. In this as well as preceeding sections it appears that rather than combine all land uses |forest management. Indeed,
there is a distinct separation of agriculture from 'the rest' (FOLU). hence it conveys an impression that deforestation is strongly driven by

deforestation is part of 'forestry'. Given the widespread deforestation is almost exclusively the first act in expandiriggricultural expansion. However, we
agriculture, why is the deforestation not attributed to agriculture? at least, if there is separation, for clarity i would |stick to the general definition separating

suggest separation into 3 components: agriculture, forestry, and LUC. into non-CO2 emissions from
An example of deforestation linked to agriculture can be found in 'Attribution of CO2 emissions from Brazilian agricultural production and emissions
deforestation to consumers between 1990 and 2010' (Karstensen, J., Peters, G.P., Andrew, R.M from FOLU.

Environmental Research Letters. Vol 8. 024005 doi:10.1088/1748-9326/8/2/024005) which states "We find that
30% of the carbon emissions associated with deforestation were exported from Brazil in the last decade, of which
29% were due to soybean production and 71% cattle ranching." Much of the debate around biofuels relates to
iLUC, so for consistency and comparability the same should apply to agriculture.

29895 11 20 1 Readers want to know if the share of AFOLU to total emissions is increasing/decreasing and if the total size of |Accepted. We now also report how
AFOLU emissions is increasing/decreasing. The FAQ indicates only current level of emissions as parcentage to |emissions are changing and absolute
the total emissions. The FAQ should also discuss the past trend and future projections of emissions from AFOLU|sizes of emissions are summarized.
in a concise manner. In addition to the percentage to the total emissions, absolute sizes of emissions should also
be summarized.

30989 1 20 1 20 12 Demand-side options are not just about reducing demand for food and fibre products - they can be about Accepted. This has now been included
changing what is demanded, for example by demanding sustainably-produced wood products to replace more |in the description of demand-side
emissions-intensive (on a life-cycle basis) metals or concrete in construction. In this case, the result could be an |measures.
increase in demand for fibre products, but the net GHG effect of the production (including land-related emissions
and removals), use and disposal of the fibre products would be less than that of the alternative. This type of
mitigation action was noted in AR4, WGIII, Chapter 9.

29819 11 20 13 20 13 Typo: “focussed” should be written “focused” Accepted. Wording changed.

22537 1 20 16 20 29 Harvested wood products as a carbon pool should be included here, not only the enhancement of C sequestratioPAccepted. Long-lived products are now
in biota and soils (lines from 20 to 23). The substitition of intensive-energy materials with HWP could also be mentioned; details are discussed later on
included. in the chapter (section 11.4.3).

37714 11 20 16 20 16 Insert 'ghg emissions and thus' before climate forcing Accepted. Wording changed.

27903 1 20 16 20 29 add for each bullet point the subchapter where the mitigation activities are dealt with. The activity substation of |Partially accepted. Use of biomass for
energy intensive products is missing, please add it to the list at the end or to bullet point two. long-lived products was added to bullet

point 2, as suggested, as was provision
of low GHG products as an own bullet
point. As this enumeration cannot be
simply mapped onto the following
chapters the proposal to refer directly to
subsections was not implemented.

22536 11 20 17 20 17 Mitigation activities in relation to CH4 and N20 should include prevention of fires (mainly in forests, but also on |Accepted. Fire included in section 11.2.3
agricultural lands)
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37715 1 20 17 20 17 How can husbandry and cropping be altered to reduce CH4 and N20 emissions - can the authors provide Accepted. As per table 11.3. Changed to
examples? "croplands, grazing lands and livestock."

37711 1 20 2 8 forestry is not mentioned here - please make its inclusion here explicit (aside from the 'F' in AFOLU". Accepted. We now also mention forestry.

27902 1 20 2 20 8 Insert absolute GHG numbers in addition to the percentages given. Accepted. We now include absolute

GHG numbers.

21232 11 20 21 Should the term be "ecosystems" instead of "scosystems" Accepted. Wording changed.

31470 1 20 21 20 22 Could you clearify if N og P deficiency limits soil carbon directly, or if it is through limiting photosynthesis and Partially accepted. Due to length
thus plant growth so the supply of dead plant material to the soil is lower. constraints, the example was removed.

29433 1 20 21 21 23 Explain how N or P deficiency limits soil carbon. Delete "increased soil carbon storage" - covered in next bullet |Partially accepted. Example deleted.
point.

24795 1 20 21 20 23 Explain how N or P deficiency limits soil carbon. Delete "increased soil carbon storage" - covered in next bullet |Partially accepted. Example deleted,
point. formulation revised.

19097 1 20 24 20 26 Add: planting and management of trees outside the forest. Have an additional bullet namely: Increase arable andRejected. Agroforestry is already

pastoral productivity, especially with the use of agro-forestry trees and shelterbelts, thus curtaining deforestation |included explicitly in table 11.3. Does
not need to appear here also.
37716 1" 20 26 20 26 Increased stocking densities might work like the rice revolution proposed by Mao. Increasing the density does notRejected. Increased stocking density
necessarily mean increasing production and may even decrease production. increases the amount of C stored per
unit area (and hence sequesters C);
nowhere it was claimed it would result in
higher wood product output.

37717 11 20 27 20 27 How can albedo be changed? See, "Changes in albedo that increase reflection of visible light." Noted. Some changes in land use and
land cover have significant effects on
albedo and hence sunlight reflectance
which has a significant climate effect.
This mechanism is well documented in
the peer-reviewed literature, e.g.
Cherubini, F., Bright, R.M., Stremman,
A.H., 2012. Site-specific global warming
potentials of biogenic CO2 for bioenergy:
contributions from carbon fluxes and
albedo dynamics. Environmental
Research Letters 7, 045902.
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31471 11 20 28 20 29 QUOTATION: "Provision of bioenergy with low GHG emissions that can replace high-GHG energy (e.g. fossil Accepted. Wording harmonised with

fuels) in the energy, industry and transport sectors, thereby reducing their GHG emissions." COMMENT: Why is |wording in bioenergy appendix.
not this a part of the conclusion in Ch 11.A.6 on page 90?7 The sentence should be changed to "Provision of

bioenergy that can replace fossil fuels in the energy, industry and transport sectors, thereby contribute to

stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous

anthropogenic interference with the climate system." The overall climate goal is stabilization of the GHG

concentration as explained in chapter 6. QUOTATION:” bioenergy with low GHG emissions” COMMENT: Will

not displacement of fossil emissions with all types of sustainable bioenergy in general lead to a lower

stabilization value of GHG in the atmosphere in a relevant timescale? Please also see line 39 on page 26 in

chapter 11.

30990 1 20 28 20 29 More generally, bioenergy is one type of replacement of relatively emission intensive products (steel, concrete, |Accepted.
fossil fuels) with biomass-based products whose production and use result in less emissions on a life-cycle basis.
Suggest this bullet be explained in this type of broader way, or a new bullet be added to explicitly note mitigation
activities involving substitution of biomass products (other than bioenergy) for other products.

37718 11 20 28 20 28 It should be made clear how bioenergy is going to create less greenhouse gases. Accepted.

37719 11 20 29 20 29 Delete "their" and insert "energy" Accepted.

37720 1 20 30 20 30 Add a bullet: Productivity enhancements, resulting in lower input requirements per unit of output. (Followon to Accepted. Bullet point added.
chapter-wide comment.)

30991 1 20 31 20 32 Suggest deleting the first sentence or move it lower down; the focus here is all AFOLU supply-side measures so itNoted. Rather than removing the
is odd to start with a sentence that focuses on only one part of AFOLU. sentence, another has been added for

forestry.

19042 1 20 32 34 You may need update your citations. Another example, enteric CH4 emissions can be reduced but can also be |Accepted. Citations have been

associated with increased emissions from manure storage. For example, Benchaar et al. (Journal of Dairy reviewed, rationalised, and updated.

Science, 2013) showed that the use of corn distillers grains with solubles (a by-product of the ethanol industry)
can be an effective means to mitigate enteric CH4 emissions from dairy cows, but this can also lead to increased
emissions of CH4 from manure storage as evidenced by increased volatile solids in the manure.

30992 11 20 33 20 34 Listing the examples using "e.g." without brackets makes the sentence structure less clear. Accepted. Wording changed.
27241 1 20 33 20 34 The statement “improved agroforestry with legume trees can have a negative impact on N20 emission” is not Accepted. References added and

justified by any literature cited. A search of the literature found only two papers which show large increases in soilwording changed.

carbon following planting of legume trees in degraded areas of the humid tropics (Macedo et al. 2008; Chaer et

al., 2011). There is a potential for increased N20 emissions but no estimates of the CO2eq balance between the

C sequestration and N20 emission. We recommend more caution with respect to this matter as legume-tree

based agro-forestry systems have many other benefits including food security issues (see ICRAF publications).

Reference: MACEDO, |.C.; SEABRA, E.A.J.; SILVA, E.A.R. Greenhouse gases emissions in the production and

use of ethanol from sugarcane in Brazil: the 2005/2006 averages and a prediction for 2020. Biomass and

Bioenergy, v. 32, p. 582-595, 2008.

CHAER, G.M.; RESENDE, A.S.; CAMPELLO, E.F.C.; DE FARIA, S.M.; BODDEY, R.M. Nitrogen-fixing legume

tree species for the reclamation of severely degraded lands in Brazil. Tree Physiology, v. 31, p. 139-149, 2011.

19098 1 20 33 20 34 "improved agroforestry with legume trees can have a negative impact on N20 emissions". If soil nitrogen poor, |Accepted. References added and
most if not all N will be taken up by crops. wording changed.
37721 11 20 35 20 35 "ae" should be "are" Accepted. Wording changed.
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25826 11 20 36 20 36 The term "biochar” is not defined correctly in Annex | (Glossary). Only its utility is explained. This is a generic Accepted.

issue with the glossary; terms are explained rather than defined. First, a term should be defined, then its use,
context, scope etc should be explained (perhaps always in a separate paragraph).

20262 11 20 38 20 38 Bring paragraph 11.A.6 Conclusion from pages 90 (lines 27-48) and 91 (lines 1-10) of the Annex on ‘Bioenergy: |Partially Accepted. Wording
Climate effects, mitigation options, potential and sustainability implications’, just below line 37 of Section 11.3.1, |harmonised with wording in bioenergy
and delete the whole Annex from pages 74-91. appendix. Bioenergy annex deletion

needs to be discussed with TSU.

31469 1 20 4 20 8 States that emissions from agricultural production comprise 10- 12 % of global antrop. Emissions and C-flux from Accepted. We now include absolute
land use and landuse change 12-20 %. A bit unclear how this adds up to 24-34 % of the global total. GHG numbers and updated the share in
total anthropogenic GHG emissions.

32574 1 20 4 20 8 The figure for emissions from agriculture, 10-12 %, applies for "at present”, whilst the figure 12-20% from land | Accepted. We now updated emissions
use and land use change seems to be given for the 1990s. | possible we suggest to use as updated figures as |to the time period of 2000 to 2009.
possible and to the extent possible for the same year and that you specify which year for both categories.

32575 1 20 7 20 8 This text indicates that the AFOLU-sector is responsible for about one quarter to one third of anthropogenic Accepted. We now updated emissions
emissions "The total contribution of the AFOLU sector to anthropogenic emissions is therefore 24-34% of the |to the time period of 2000 to 2009.
global total". Other estimates is given in ch. 11 page 4 line 10, in TS p.28 | 3-4 and in fig 11.2. Please make this
information consistent and precise regarding whether it is GHG-emissions or CO2.

29896 1 20 7 | don't understand why average emission in the 1990s is relevant here. Accepted. We now updated emissions
to the time period of 2000 to 2009.

37712 1 20 8 20 8 What is the basis for 24-34% ? A simple summing yields 22-32%. Text is not set up to see the estimates that Accepted. We now include absolute
feed this range in a transparent way. GHG numbers and updated the share in
total anthropogenic GHG emissions.

37713 1 20 9 20 9 Add to title "and behavior aspects" supply-side Accepted. Title changed and behavioural
aspects added.
24171 1 20 1 20 8 As the global total anthropogenic greenhouse gas emissions have been dramatically increasing since 1990s, the Accepted. Ranges now given with direct

share (10-12%) of agricultural non-CO2 GHG emissions (5.4-5.8 GtCO2eq./yr) in 2010 (see lines 11-12 in page |and indirect emissions also separated
10) can not be directly added with the share (approximately 12-20%) of the C-fluxes (about 1.1+ 0.9 Gt C/ yrin |out, and new contribution provided in
the 1990s). In this regard, the statement "with mean values of about 1.1+ 0.9 Gt C/ yr in the 1990s" in line 7 revised FAQ 11.1.

should be deleted. Instead, add the estimated values ("? - ? GtCO2eq./yr" ) of 2010 for the global total

anthropogenic greenhouse gas emissions immediately following "... 24-34% of the global total".

27240 1 20 16 29 this part could be moved to page 6 (paras 9 to 13) Rejected. Not clear what "part" this
comment refers to, so could not be
acted upon.

25795 11 20 27 20 27 This sentence 'Changes in albedo that increase reflection of visible light." should be reconsidered. Since it may |Accepted. Albedo wording revised - fifth
increase or decrease the reflection of visible light. That depends on other factors.Please read this bullet point of section 11.3 in FD - it
literature'Radiation partitioning and its relation to environmental factors used the word "changed" rather than
above a meadow ecosystem on the QinghaiTibetan Plateau’ . specifying increase or decrease.
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33308 1 20 9 11.3 discusses only supply-side measures, demand-side options are discussed in 11.4 Infrastructure and Accepted. Behavioural aspects added.

systemic perspectives. However, behavioural aspects seem to be demand-side by nature and are not discussed
in this section. There should be a focus on how choices at various levels drive emissions and on the effects of
behaviour on emissions.

27360 11 20 30 30 CORRECT: references ARE provided Accepted. Wording changed.

24172 1 20 9 39 12 Re-organize sections 11.3 and 11.4, with section 11.3 being entitled "mitigation measures and effectiveness", |Rejected. We are working according to
and 11.4 being entitled "Mitigations pracices, behavioural aspects, infrastructure and systemic perspectives". The an outline prescribed by the IPCC.
reorgnized section 11.3 includes foure sub-sections: "11.3.1 Supply-side mitigation measures"; "11.3.2, supply-
side mitigation effectiveness"; "11.3.3 Demand-side mitigation measures"; and, "11.3.4 Demand-side mitigation
effeciveness”. The other contents under sections 11.3 and 11.4 of the SOD are all included in the re-organized
section 11.4.

23779 11 20 12 20 23 If the peatland emissions in SE Asia alone are 1 GtCO2/yr and mangroves upto 0.12 GtCO2/yr as stated in Accepted. These numbers have been
these lines then it does not make sense not to explicitly include these in the estimates presented in Figure 11.6. |revised and are included in Figure 11.6
(under the appropriate categories).

29434 1 21 The list of forestry references cited is very limited compared with the agriculture references, and should be Accepted. References have been added
expanded.
29435 11 21 The description of SFM in native forests fails to mention productive function Accepted. Has been applied according
to the IPCC glossary.
21365 1 21 Reduced Forest degradation line refers to 'changes within the forest' which affect the 'stand or site'. Suggest Accepted. Has been applied according

uniformity of terms along standard definitions to avoid confusion eg use FAO forest terminology. This description |to the IPCC glossary.
also supports comment above that harvesting is not degradation, indeed harvesting can rejuvenate forests leading
to increased productivity.

21366 11 21 Reforestation description refers only to forest plantations. Should be extended to include any form of reforestationAccepted. Has been applied according
ie planted, enriched, or natural regeneration to the IPCC and FAO glossary.

21367 1 21 the distinction between plantation forest management and sustainable native forest management is not clear. TheAccepted. Has been applied according
artifical separation of 'plantation’ from 'native' is troublesome - which category is a native species plantation? If theto the IPCC glossary. Native forest
plantation is not sustainable, it should be considered as degradation, and a mitigation option is to ensure the refers to the natural forest, not native
management is sustainable. species.

21368 1 21 under management there is the possibility of species change to alter the product qualities and hence market Accepted. A reference was made to the

penetration and lifespan. This is the key to many of the demand side options in table 11.4 since many plantation |table 11.4.
species do not produce timber that is suitable to widespread substitution for energy/carbon-intensive materials, or
appropriate for multiple/cascading uses (eg need for chemicals/coverings to improve durability preventing

recycling or combustion).

22556 11 21 croplands agronomy: C - crop varieties improved for what characteristic? Noted. Improved for C inputs (residue or
roots).
22557 11 21 croplands agronomy: N20O. How is NUE defined here? Is it the efficiency with which plants scavenge N from the |Noted. We could not define in this table,
soil (and soil water) and/or the efficiency with which plant metabolism uses mineral N? but greater efficiency for utilizing N

inputs (fertilizer or manure).

22558 1 21 croplands nutrient management: should there be reference to the importance of a balanced nutrition here (which |Accepted. Table 11.2 has been
is cited elsewhere in the chapter)? completely revised, descriptions
improved, and new references added.
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22133 1 21 25 It would be useful if the table included quantification of the possible mitigation range. These are all very importantAccepted. We included a relative
measures and it would be good if the table demonstrated how effective they are and at what cost. ranking of mitigation potential, ease of
implementation, and availability.
22134 1 21 25 Several fields without description or reference. Accepted. Table revised.
22135 1 21 25 Addition to Croplands-water management: CH4: decomposition of plant material, N20: nitrate and run-offs Accepted. Table revised.

/I/Addition to Grassland - grazing: N20socking density and animal waste/// Addition to Livestock breeding: CH4:
improved fertility/// Addition Bioenergy from dedicated plants: indirect LUC, should be indicated here and
regarding this real emissions and consideration if mitigation possible

22406 11 21 25 This table is too long, mainly definition can be reduced Accepted and modified.
25796 1 21 Box "Reduced deforestation": an important point to be included here or elsewhere (e.g. Agroforestry, page 24; |Accepted.

Integration of biomass...; page 24) is to mention the application of appropriate alternative protein or amino acid

sources to be used in pig, poultry and ruminant nutrition instead of soybean meal reducing the motivation to

deforest new areas.

27242 11 21 reproduce the definition of reforestation and afforestation from UNFCCC (2006) as provided Accepted.

27243 1 21 why corn, sugarcane, beetroot - the most relevant crops for bioenergy production are not included under Noted. Bioenergy is discussed in the
Bioenergy from dedicated plants? annex.

27244 1 21 25 In this Table (page 22) the benefit of crop residues towards C sequestration in soil in no-till agriculture is Accepted. Table revised.

mentioned, but only one untraceable reference (not in the reference list) made to N20O emissions. Although in
temperate regions some studies have shown increased N20 emissions under no-till, the recent comprehensive
review of Rochette (2008) showed that no-till only induces increased N20 emissions in poorly drained soil. This is
corroborated by Jantalia et al. (2008) indicating that emissions of N2O on Ferralsols , under mechanised
agriculture are much lower than in temperate regions and the change from conventional tillage to no-till only has a
marginal effect.

Reference: JANTALIA, C.P.; SANTOS, H.P. dos; URQUIAGA, S.; BODDEY, R.M., ALVES, B.J.R. Fluxes of
nitrous oxide from soil under different crop rotations and tillage systems in the South of Brazil. Nutrient Cycling in
Agroecosystems, v. 82, p. 161-173, 2008.

27245 1 21 25 Grazing land management. The largest benefit of improved feed quality, whether by improved grassland Accepted. Table revised.
management or by improved dietary components, is the impact this may have on enteric methane emissions per
kg of product (carcass or dairy product) (Millen et al. 2011). In this Table the extremely large mitigation potential
of intensification of bovine production is barely perceptible. For Brazil and many other countries which practice
extensive grazing, this strategy for the reduction of methane could be the most cost effective and applicable in the
immediate future without waiting for more technical developments such as are needed for specific rumen
supplements and antibiotics (Saggar et al., 2004). As is shown in Figs 11.2 and 11.4 (pages 8 and 11) enteric
methane emissions are the second most significant of all AFOLU emission sources, and the largest of all non-
CO2 source in this sector. It is essential that the Table 11.4 is modified to include this large mitigation potential.
Reference: MILLEN, D.D.; PACHECO, R.D.L.; MEYER, P.M.; RODRIGUES, P.H.M.; DE BENI ARRIGONI, M.
Current outlook and future perspectives of beef production in Brazil. Animal Frontiers, v. 1, p. 46-52, 2011.
SAGGAR, S.; BOLAN, N.S.; BHANDRAL, R.; HEDLEY, C.B.; LUO, J. A review of emissions of methane,
ammonia, and nitrous oxide from animal excreta deposition and farm effluent application in grazed pastures. New
Zealand Journal of Agricultural Research, v. 47, p. 513-544, 2004.
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27246 1 21 25 Bioenergy: In this section of the Table there is no mention at all of bioethanol. The only liquid biofuel mentioned isNoted. This has now been removed from

Jatropha which is only produced on a small scale as yet. The US and Brazilian bioethanol programs need to be | Table 11.2 and is dealt with in Appendix
cited instead. The extremely high mitigation potential of Brazilian bioethanol from sugar cane (Macedo, 1998; .

Macedo et al., 2008; Galdos et al., 2010) is not mentioned.

Reference: MACEDO, |.C. Greenhouse gas emissions and energy balances in bio-ethanol production and

utilization in Brazil. Biomass and Bioenergy, v.14, n.1,p.77-81, 1998.

MACEDQO, I.C.; SEABRA, E.A.J.; SILVA, E.A.R. Greenhouse gases emissions in the production and use of

ethanol from sugarcane in Brazil: the 2005/2006 averages and a prediction for 2020. Biomass and Bioenergy, v.

32, p. 582-595, 2008.

GALDOS, M.V.; CERRI, C.C.; LAL, R.; BERNOUX, M.; FEIGL, B.; CERRI, C.E.P. Net greenhouse gas fluxes in

Brazilian ethanol production systems. Global Change Biology Bioenergy, v.2, p.37-44, 2010.

19099 11 21 Under Forestry Options add: encourage the planting and management of trees outside the forest Accepted.
21016 1 21 Please bear in mind that afforestation and reforestation do not necessarily result in forest plantations, they do notNoted. Please see glossary for
even require planting to be conducted. If the flawed use of the vocabulary is a quote please correct this explanation of terms.

nonetheless. And why do you differentiate FM between plantations and native forests? Should plantations (by the
way: how do you define them or which definition do youse, resp.?) not be managed sustainably? Or are these just
two examples from all the different possibilities to define, classify or order forest management?!?

20129 1 21 25 It would be a valuable addition if table would include quantification of the possible mitigation range. This are all |Accepted. We included a relative
very important measures and it would be supportive if the table would include how effective they are and at what |ranking of mitigation potential, ease of
cost. implementation, and availability.

20130 1 21 25 several fields without description or reference. Accepted.

20131 1 21 25 Addition to Croplands-water management: CH4: decomposition of plant material, N20: nitrate and run-offs Accepted. Table 11.2 has been
/I/Addition to Grassland - grazing: N20socking density and animal waste/// Addition to Livestock breeding: CH4: |completely revised, descriptions
improved fertility/// Addition Bioenergy from dedicated plants: indirect LUC, should be indicated here and improved, and new references added.

regarding this real emissions and consideration if mitigation possible

40717 1 21 The far-left cell in the first column under "Forest Management" should read "Forest management in planted fores{"Accepted.
instead of "Forest management in plantations". "Planted forests" is more appropriate for the context here because
the word "plantation" generally refers to those forests managed for a commercial commodity production such as
gum and timber in a relatively short harvesting cycle.

40718 1 21 The far-left cell in the second cell under "Forest Management" should read "Sustainable forest management" Accepted and improved. Page 48 line
instead of "Sustainable forest management in native forest" (i.e., delete "in native forest"). Sustainable forest 43 "forest" need to be added as
management contributes to mitigation regardless of whether it takes place in natural forests or those under "sustainable forest management."

human interference.

27904 1 21 21 In column 1 reduced degradation is not an ARD activity and should be dealt with under Forest Management. Accepted. Has been changed from
Under cropland agronomy in column 2 the term "agricultural biotechnology" is used first and only time. Please |"forest degradation" to "deforestation."
define at least in the Glossary and explain what is meant by that term or delete.

27905 1 21 25 Please mention in all boxes the by the activities concerned GHGs. It is assumed that all empty boxes will be filled Accepted. Table revised.
in the final version. The activity substution of energy intensive materials is missing.
29208 1 21 22 Table should make note of the potential conflict between enhanced C sequestration under minimal or no-till Accepted. Table revised. References

systems with potential for increased N20O emissions due to compaction. His is particulalry thought an issue for  |include review articles.
heavier soils in wetter climates such as those of the UK.

31473 11 21 1 BECCS seems to be missing in the table. BECCS is in chapter 6 assumed to reach 40-100% of modern Noted. Bioenergy is discussed in the
bioenergy by 2050 and 2100 respectively. annex.
31472 1 21 1 In the 4. row on p. 23, the wording "soil fertility reduction" seems the opposite of what expected Accepted. Table revised.
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30993 1 21 1 This table needs further work. It is inconsistent in its treatment of options in a number of important respects. Accepted. Considered and improved.

First, forestry options and some others are presented simply as definitions, yet for other options a listing of
possible activities and corresponding references if provided. The latter is more useful. In particular, the treatment
of agriculture is far more detailed than for other options. Second, the definitions given in the forestry section have
a number of problems. For example, for the definitions of afforestation and reforestation it is not clear what source
is being referred to (could not find the document referred to as UNFCCC 2006). Moreover, the definition of
reforestation, while commonly used in forestry in some countries is not that used under the Kyoto Protocol or in
the IPCC 2006 GL where both afforestation and reforestation refer to land converted to forest land, and there is
not consistent use of the "reforestation” in this chapter. And, given the context of this report and its use in climate
change negotiations, definitions used in negotiations (i.e. Kyoto Protocol) should be acknowledged. More
generally, however, getting into definitional discussions is not likely to be particularly valuable. Third, the
discussion of forest bioenergy refers to environmental effects, which is a valid point. However, this appears to be
one of a few or the only place where positive or negative side effects of mitigation options are noted in this table.
Either there should consistent mention of side effects or considerations for each option in this table, or these
should be addressed elsewhere.

30994 1 21 1 The section on Bioenergy raises issues of inconsistency, or perhaps insufficient explanation. Bioenergy is just onadNoted. Bioenergy is discussed in the
type of replacement of relatively emission intensive products (steel, concrete, fossil fuels) with biomass-based |annex.
products whose production and use result in less emissions on a life-cycle basis. Mitigation involving biomass for
bioenergy is placed under supply side mitigation apparently because the focus is on the supply of biomass for
bioenergy. Yet mitigation involving biomass used in wood products is placed under demand-side mitigation,
apparently because the focus is on changing demand for such products. While mitigation involving all biomass-
based products (bioenergy, wood products) has both demand and supply side aspects. The reason for this
approach to the two is not clear.

20263 1 21 1 25 1 Table 11.3 ‘Summary of supply-side mitigation options in the AFOLU sector....." should better be written in Accepted. Table revised.
running form. Also, descriptions and definitions which are already agreed to and well known need not be
explained in the running summary. For example, afforestation, reforestation and deforestation under section on
‘Forestry’, being familiar and widely-used terms, should not take much space. However, management of
plantation forest and native/natural forest (sustainable management of forest) still a developing concept can be
mentioned.

20264 1 21 1 25 1 Similarly, section on ‘Land-based Agriculture’ including sub-sections on ‘Grazing Land Management’, Noted. Bioenergy is discussed in the
‘Revegetation’ and ‘Livestock’ can be reduced. Section on ‘Bioenergy’ should be further shortened by clubbing at/annex.
one place in running form as the ‘Bioenergy from i) Forest, and ii) Agriculture.

31508 1 21 1 25 1 There are too many references used in some definitions: e.g. grasslands - grazing. | don't see the point to use |Accepted. Table revised.
more than 3 references per definition and it will reduce the size of Table 11.3
25812 11 21 1 25 1 (a) Title of the table: second sentence incomplete/ malformed. Accepted and improved.

(b) "Description" column has text that is inconsistent: first two entries provide definitions of terms instead of
describing the emission reduction or removal measures. This kind of inconsistency also appears in several other
entries in the table.

(c) Definitions not consistent with UNFCCC agreements: "Afforestation" under the UNFCCC rules relates to land
"being forested" rather than being "classified as forest" (a legal status of land or land-use). "Reforestation" does
not apply to "temporarily unstocked" lands as noted in the table. In fact, "temporarily unstocked" lands are already
"forests" (they don't lose their status as forest(ed) lands) [see Decision 11/CP.7 “LULUCF” - later adopted as
16/CMP.1 which defines “forest”, “afforestation”, and “reforestation”]
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25813 1 21 1 25 1 (a) Under section "Land-based Agriculture" of the table, there is some inconsistency in format since "Description"|Accepted. Table revised.
text is grouped under sub-headings "C", "N20" and "CH4" which is not the case in the section on "Forestry" in the
same table.

(b) In entry on "Croplands - agronomy" the text "High input carbon practices" perhaps should read "high input
cropping practices".

(c) The text in the entire table is rather loose, unstructured and incomplete, and can benefit greatly from
reorganization / rewriting.

32657 1 21 1 under croplands agronomy section: the practices in this list should be reasonably evident to an informed person toAccepted. Table revised. We cannot
be related to inputs of carbon. Improved crop varieties or genetic engineeing per se do not increase soil carbon |provide all the variances in this table.
sequestration. In contrast, the list is missing practices that directly put carbon into soils, such as use of manures
and composts. why mention biochar as a technology that puts C directly ito soils but not mention these other
practices in the agronomy section? See for example the significant amount of work by the lab of Johan Six at
UCD, starting with De Gryze, S., M.V. Albarracin, R. Catala-Luque, R.E. Howitt, and J. Six. 2009. Modeling
shows that alternative soil management can decrease greenhouse gases. Cal. Ag. 63:84-90.

37722 1 21 1 N20 Improved plant use efficiency. Not supported by most literature. Noted. Not plant N use efficiency, but
agronomic N use efficiency.
37723 1 21 1 Some rows are populated with gases but not with any explanatory text - please add Accepted. Table revised.
37724 11 21 1 Croplands - set-aside and LUC = what does this mean/address/include? For C, it has long term fallow and Accepted. Table revised.
community forestry, but that doesnt seem to address the text in first column completely...
37725 1 21 1 Bioenergy from plant residues. How can this be accomplished without creating even more GHG. Noted. Bioenergy is discussed in the
annex.
37726 1 21 1 For bioenergy from plant residues, forestry: which of the citations specifically addresses black liquor in this Noted. Bioenergy is discussed in the
context? The authors should be explicit here. annex.
37727 1 21 1 This removal of ag crop residues should have the same language as forests above concerning "environmental |Accepted. Table revised.

effects of primary residue removal depend on land management practice and local conditions, and removal rates
need to be controlled considering local ecosystem, climate, topography, and soil factors" as residues add to soil ¢
as well as erosion control

21233 11 21 13 Change term to "focused" Accepted. Table revised.

20907 11 21 2 References should be updated. | have not found some of them in the literature. For instance, | have not found anyAccepted. Table revised.
paper of Denef et al. (2011) in the literature.

19362 1 21 2 This is a very fine Table! However, there are some issues probably caused by not thinking it over carefully enoughAccepted and improved.

at all places. E.g. Description doesn't always match the Option, e.g. Reduced Forest degradation is NOT
"Changes within the forest that negatively affect...". Also Cropland agronomy is not an "Option", an Option would
be "Cropland agronomy to improve C storage". Also "Croplands" is not an option, but "Soil carbon increase in
croplands" would be. If Degraded soils restoration is an Option, how does it fit with "soil fertility reduction” (in
Description) ... etc. Also, | have myself studied Biochar (given as an Option) a little, and have found that it does
not necessarily increase biomass productivity. | don't think that there is evidence for its beneficial influence yet.
The last window on page 25 "Bioenergy from organic wastes", shouldn't also wastes from shops be mentioned?
Wastewaters meaning sewage sludge?

19361 11 21 2 21 2 Some words missing? Accepted. Table revised.
24796 11 21 2 Suggest include productive function in the description of SFM in native forests Accepted and improved.
24797 1 21 2 The list of forestry references cited is very limited compared with the agriculture references, suggest expanding |Accepted and improved.
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31474 1 21 27 42 The policy relevant time frame should be consistent throughout the report, including the time-frame for Rejected. Mitigation timeframe 2030 to
stabilization in chapter 6. “End of the century” or approximately 100 years? 2050. Longer term stabilization is

discussed only in section 11.9.

21234 11 21 34 Change term to "agro-forestry" Accepted. Table revised.

21235 11 21 35 Change term to "are not described" Accepted. Table revised.

21236 1 21 35 Change term to "are provided" Accepted. Table revised.

19618 1 21 1 25 This table should be re-organized. Delete the descriptions, but add the effect on GHG mitigation, cost, applicable|Accepted. We have reduced the

regions. The readers are more interested in the cost-effectiveness of those practices instead of a descriptions. |description and thus the size of the
Here | present several papers on this aspect, actually there are a lot papers:(1) Liu C, Wang K, Zheng X, 2012. |table. We included a relative ranking of
Responses of N20 and CH4 fluxes to fertilizer nitrogen addition rates in an irrigated wheat-maize cropping systermitigation potential, ease of

in northern China. Biogeosciences 9, 839-850. (2)Liu C, Wang K, Zheng X, 2013. Effects of nitrification implementation, and availability.
inhibitors (DCD and DMPP) on nitrous oxide emission, crop yield and nitrogen uptake in a wheat-maize cropping |Because of the volume of literature we
system. Biogeosciences Discusssion, 10, 1-27. doi:10.5194/bgd-10-1-2013. (3)Cai ZC, Tsuruta H, Gao M, Xu H, |referenced only those papers that were
Wei CF, 2003. Options for mitigating methane emission from a permanently flooded rice field. Global Change reviews, meta-analysis or broad in
Biology 9, 37-45.(4)Xie B, Zheng X, Zhou Z, Gu J, Zhu B, Chen X, ShiY, Wang YY, Zhao Z, Liu C, Yao Z, scope. We did not use references that
Zhu J, 2010, Effects of nitrogen fertilizer on CH4 emission from rice fields in China: multi-site field observations. |were site specific.

Plant and Soil 326: 393—401.

20908 1 22 In some agroecosystems, long-fallowing may not be considered as a mitigation option. In Mediterranean systems Accepted. Table revised.
it has been observed decreases in SOC stocks in cereal-fallow rotations (with fallow periods of 16-18 months)
(see Alvaro-Fuentes, J., Lépez, M.V., Arrae, J.L., Moret, D., Paustian, K. 2009. Tillage and cropping effects on
soil organic carbon in Mediterranean semiarid agroecosystems: Testing the Century model. Agriculture,
Ecosystems and Environment, 134, 211-217).

33965 1 22 some descriptions are missing Accepted. Table revised.
29436 11 22 Delete 'Taghizadeh-Toosi et al., 2011"; this reference should be cited against 'N20' in the next row. Accepted.
29437 11 22 Change 'Singh et al. (2010)' to 'Singh et al. (2012)' because 'Singh et al.; 2010 is appropriate for N20 studies.  |Accepted.

(Singh BP, Cowie AL, Smernik RJ (2012) Biochar carbon stability in a clayey soil as a function of feedstock and
pyrolysis temperature. Environmental Science & Technology, 46, 1177611778.)
29438 11 22 ‘Lehmann et al. 2003"; this reference is missing in the reference list. Accepted.
29439 11 22 Singh et al., 2010'; this reference is missing in the reference list. (Singh BP, Hatton BJ, Singh B, Cowie AL, Accepted.
Kathuria A (2010) Influence of biochars on nitrous oxide emission and nitrogen leaching from two contrasting
soils. Journal of Environmental Quality, 39, 1224—1235).

29440 11 22 Biochar and N20O. Please insert reference here Van Zwieten et al., (2010) Van Zwieten, L., Kimber, S., Morris|/Rejected. In this table, we are not able
S., Downie, A., E. Berger, E., Rust, J., Scheer, C. (2010) Influence of biochars on flux of N20O and CO2 from to list all references and sections. We
Ferrosol, Special Issue: Australian Journal of Soil Research 48, 555-568 relied heavily on synthesis and review

papers.

29441 11 22 Biochar and C. Please insert reference here as Slavich et al., (2012). The authors describe changes in field Rejected. In this table, we are not able
biomass and long term C storage under pasture system. Slavich PG, Sinclair K, Morris SH, Kimber S.W.L., to list all references and sections. We
Downie A and Van Zwieten L (2013) Contrasting effects of manure and green waste biochars on the properties ofrelied heavily on synthesis and review
an acidic ferralsol and productivity of a subtropical pasture Plant and Soil papers.
http://dx.doi.org/10.1016/j.scitotenv.2013.02.054

24798 11 22 Delete 'Taghizadeh-Toosi et al., 2011" under biochar, this reference should be cited against 'N20O' in the next row|Accepted.
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24799 11 22 Change 'Singh et al. (2010)' to 'Singh et al. (2012)' because 'Singh et al.; 2010 is appropriate for N20 studies.  |Accepted.

(Singh BP, Cowie AL, Smernik RJ (2012) Biochar carbon stability in a clayey soil as a function of feedstock and
pyrolysis temperature. Environmental Science & Technology, 46, 1177611778.) or, Cowie, AL, Downie AE,
George BH, Singh BP, Van Zwieten L, O'Connell D 2012 Is sustainability certification for biochar the answer to
environmental risks? Pesquisa Agropecuaria Brasileira 47 (5), 637-648

24800 11 22 ‘Lehmann et al. 2003"; this reference is missing in the reference list. Accepted.
24801 1 22 Singh et al., 2010'; this reference is missing in the reference list Accepted.
[Singh BP, Hatton BJ, Singh B, Cowie AL, Kathuria A (2010) Influence of biochars on nitrous oxide emission and
nitrogen leaching from two contrasting soils. Journal of Environmental Quality, 39, 1224—1235]

24802 1 22 Suggested further reference on Biochar and N20: Van Zwieten et al., (2010)  [Van Zwieten, L., Kimber, S., Rejected. In this table, we are not able
Morris, S., Downie, A., E. Berger, E., Rust, J., Scheer, C. (2010) Influence of biochars on flux of N20 and CO2 |to list all references and sections. We
from Ferrosol, Special Issue: Australian Journal of Soil Research 48, 555-568 relied heavily on synthesis and review

papers.

24803 1 22 Suggested further reference describing changes in field biomass and long term C storage under pasture system:|Rejected. In this table, we are not able

Slavich PG, Sinclair K, Morris SH, Kimber S.W.L., Downie A and Van Zwieten L (2013) Contrasting effects of to list all references and sections. We
manure and green waste biochars on the properties of an acidic ferralsol and productivity of a subtropical pasture relied heavily on synthesis and review

Plant and Soil http://dx.doi.org/10.1016/j.scitotenv.2013.02.054 papers.

23781 1 22 A more appropriate description of forest degradation would be "forest degradation refers to anthropogenic changeRejected. Good comment, but in this
within forests which negatively affect the structure or function of the forests and forest lands including their case, it is still appropriate to use the
capacity to regenerate and produce forest goods and services" definition of "deforestation."

30280 1 22 22 Under Grazing Land Management, the two subheadings “Grasslands management” and “Grasslands grazing” |Accepted. Table revised.

seem repetitive. Thornton and Herrero (2010), at least, seems to fit under both. And the descriptions are also
nearly identical.

23344 1 22 Several references missing from list - eg Lehmann et al 2003; Taghizadeh-Toosi et all 2011 - but is this latter Accepted.
reference relevant here? - is maybe based on N20 so should be in row below.
27906 11 22 22 In the option "croplands - set aside & LUC" "& LUC" should be deleted. LUCs could also lead to emissions. Rejected. We defined LUC as
replanting to grasses or trees.
30995 11 22 22 Croplands - water management, N20O: drainage management - missing reference. Accepted. Table revised.
30996 1 22 22 In the Biochar - N20 section of the table, there is a reference provided with no description (this is also the case ir Accepted.

Grasslands Management) - shouldn't the reference mean that a description can be provided?

25797 1 23 Box "Livestock - feeding": This seems to me to be a rather arbitrary selection of a limited number out of a large |Accepted. Citations were reviewed and
number of papers. | suggest to include the newest papers in this field (2012 and 2013). The list also contains in |updated.
vitro studies. | guess, for instance Blummel et al 2010, which is not quoted in the reference list. These studies at
least should be restricted to in vivo studies.
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25798 1 23 Box "Livestock - feeding": | miss choosing favorable diet types in addition "improved feed and dietary additives" asAccepted. Caveats have been added

measures. Here it should be clarified whether increasing the proportion of concentrate in the diet really leads to alaround 'net' reductions, a paragraph has
net GHG decrease or if the reduced enteric methane is compensated by both manure-derived methane and CO2|been added about the intensity

from fossile sources in order to produce and transport the concentrate. Many governments consider the increase | approach, and forage quality has been
in productivity of the animals by intensive use of concentrate as the best/only measure. This aspect is more or  |specifically mentioned.

less added without critical comment also in the following Box "Livestock breeding..." But "diet types" also includes

the question about the ideal forage quality. With higher forage quality, fiber digestibility increases leading to more

methane, but at the same time productivity of the animals is increased. In developing countries starting from a

very low forage quality and animal performance, this will for sure reduce methane per unit of animal-source food

produced, in countries with high forage quality level this might turn out to be the opposite.

25799 1 23 Box "Manure management": please add diet type as well. "animal fed nitrification inhibitors" should read Partially accepted. Diet type has been
"animals...". Is there really a save method? wa method without residues in milk, meat and egg? which can be added, 'animal-fed N inhibitors' is used.
expected to be eventually accepted by the public? The issue of safety is not applicable

here, as this is technical potential.

25800 1 23 Box "Biosolid application": do you mean integrated crop-livestock systems? Noted. No, this could include urban
wastes as well as from livestock.
23615 1 24 Regarding the "Forestry" parts in the Bioenergy section (p.24): this is a very selective range of literature. | do not |Noted. Bioenergy is discussed in the

understand what the criteria for this selection where. The text does not necessarily back up the references used |annex.
and vice versa. Example: bioenergy sustainability context of forestry material (where | believe you used Lattimore
et al. 2009) has been updated by Lamers et al. 2013. DOI: 10.1016/j.biombioe.2013.02.002

23345 1 24 Suggest change "Bioenergy" sub-heading to "Biomass" and delete "Bioenergy from" the 4 cells below. Noted. Bioenergy is discussed in the
annex.
25968 11 24 24 The quote Eriksson and Gustavsson (2010) is missing in the reference list. Accepted. References updated and

reference list now complete.
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26085

19726

29442

24809

22559

23782

1

1"

1"

11

1

1"

24

25

25

25

25

25

42

*Observation: The mitigation potential and social resilience of traditional livelihoods is relevant to this discussion. | Accepted. Social resilience and
traditional livelihoods are dealt with in
*Suggested text: Traditional livelihoods in particular, such as subsistence farming, pastoralism, artisanal fishing, |section 11.4.5 and table 11.11.

swidden agriculture, and hunting and gathering, are often associated with elaborate social and land tenure
arrangements that contribute to the management of resources, reinforce societal resilience in the face of climate
change, and contribute to climate change mitigation (Nakashima et al, 2012; Ziegler et al, 2011). Small farmers
typically cope with and prepare for climate change, through a series of agroecological practice that minimise crop|
failure. Observations of agricultural performance after extreme climatic events in the last two decades have
revealed that resiliency to climate disasters is closely linked to the high level of on-farm biodiversity, typical of
traditional farming systems (Altieri and Nicholls, in press).

*References: Altieri M and Nicholls CI (in press) The adaptation and mitigation potential of traditional agriculture
in a changing climate Climatic Change | Nakashima DK, Galloway McLean K, Thulstrup, HD, Ramos Castillo, A
and Rubis, JT. 2012. Weathering Uncertainty: Traditional Knowledge for Climate Change Assessment and
Adaptation. UNESCO/UNU-IAS, Paris/Darwin. ISBN: 9789230010683/9780980708486.. Downloadable from:
http://www.ipmpcc.org/wp-content/uploads/2012/06/Weathering-Uncertainty_FINAL_12-6-2012.pdf | Ziegler, A,
Fox, JM, Webb, EL, Padoch, C, Leisz, SJ, Cramb, RA, Mertz, O, Bruun, TB and Vien, TD. 2011. Recognizing
contemporary roles of swidden agriculture in transforming landscapes of Southeast Asia. Conservation Biology,
25(4): 8464

"bioenergy from unutilized forest growth" Bioenergy use in the developed world is Iways in teh form of a "project" | Noted.
whose GHG reduction benefit has to be assessed with respect to a reference. In the case of unharvested forest Jannex.

growth, the reference would presumably be "trees left standing". Analyses have shown that this source of
bioenergy would not yield GHG mitigation benefits for many decades to nearly a century (e.g. Bernier and Paré
GCB Bioenergy 2012 DOI: 10.1111/j.1757-1707.2012.01197). | am not certain if this option should be considered
as viable.

Bioenergy from unutilised forest growth’ - "Biomass from growth occurring in forests judged as being available for Noted.
wood extraction, which is above the projected biomass demand in the forest industry." - this needs clarification. If annex.

the biomass is available in the existing forest it is much more likely to be actually used when there is a market
and therefore higher value uses of wood will dominate compared to say bioenergy. Therefore this definition could
be incorporated into 'Bioenergy from plant residues: forests'

Bioenergy from unutilised forest growth' - "Biomass from growth occurring in forests judged as being available for Noted.
wood extraction, which is above the projected biomass demand in the forest industry." - This needs clarification. Ifannex.

the biomass is available in the existing forest it is much likely to be actually used when there is a market and
therefore higher value uses of wood will dominate compared to say bioenergy. Therefore this definition could be
incorporated into 'Bioenergy from plant residues: forests'

bioenergy from organic wastes: include other on-farm residues eg vegetable processing discards, in biogas Noted.
generation. Also no mention of purpose grown energy crops eg maize and grass silage in biogas production. annex.

Biomass from silvicultural thinnings and loging should not be placed under the category 'bioenergy from plant Noted.
residues' but under 'Bioenenrgy from unutilized forest growth’ annex.

Bioenergy is discussed in the

Bioenergy is discussed in the

Bioenergy is discussed in the

Bioenergy is discussed in the

Bioenergy is discussed in the
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23616 1 25 Regarding the "Forestry" parts in the Bioenergy section (p.25): you may also want to include Jonker et al. 2013. |Noted. Bioenergy is discussed in the

Carbon payback period and carbon offset parity point of wood pellet production in the Southeastern USA. GCB |annex.
Bioenergy. Online early view.

23346 1 25 In "Agriculture" cell Jatropha is not "high-yielding" so suggest change to palm oil. And cell to left change Noted. Bioenergy is discussed in the
"Dedicated plants" to "Dedicated energy crops" annex.
27913 1 25 25 Row "Bioenergy from unutilized forest growth": mentioning of criteria how to judge biomass as being available forNoted. Bioenergy is discussed in the

wood extraction seems to be necessary, especially in terms of biodiversity protection and soil nutrient conditions |annex.

37728 1 25 1 For bioenergy from unutilized forest growth - this needs further explanation. Does this mean that any growth Noted. Bioenergy is discussed in the
above a projected future baseline demand should be considered 'available' and thus carbon neutral"? And what isannex.
the definition of "biomass that is not traditionally used by the forest industry"? Natural forest, old growth included?
There should be language here about 'maintaining sustainable levels of forest stock' or something to that effect.

37729 1 25 1 Bioenergy from dedicated plants, both forest and ag: need to add language per considerations of GHG impacts ofNoted. Bioenergy is discussed in the
LUC/LU management change or crop shifting on existing croplands that are necessary for dedicated energy crop/annex.
production

32660 1 25 10 are these reasonable assumptions? The range of the literature do not really support this as the principal Partially accepted. The assumptions of
assumption. stability and durability of effects are

consistent with meta-analysis of Spokas
and Jeffery et al, Biederman & Harpole.
Caveats are clearly stated. Some re-
wording allays these concerns.

27911 1 25 1 25 1 The assumption might not be justified as Jeffery et al., 2011b clearly shows. Therefore add at the end of the Partially accepted. The importance of
sentence in line 12 "however those assumptions are not fully proven" or delete the whole sentence. the assumptions around the uncertainty
apparent in the meta-analysis is more
explicit through re-wording.

24805 1 25 12 25 12 This Chapter misses the opportunity to point out that pyrolysing biomass can significantly reduce emissions of so|Partially accepted. Although this (new)
GHGs N20 and CO2. There is a new publication (Van Zwieten et al., 2013) which could be referenced which one is important as it is field based and
uses in-field automated chamber technology to compare raw poultry litter application vs. the same material has high temporal resolution it is also

pyrolysed. A sentence could be included to capture this as “Significant reductions in emissions of N20 from field |very specific (soil and biochar type) and
trials were demonstrated when poultry litter was pyrolysed. Similar crop yields resulted between raw poultry litter |of still limited duration. There is limited

and pyrolysed poultry litter (Van Zwieten et al., 2013).” space to go into the details of specific

Suggested citation: Van Zwieten L, Kimber SW, Morris SG, Singh BP, Grace P, Scheer C, Rust J, Downie A, studies as requested, but the general

Cowie A (2013) Pyrolysing poultry litter reduces N20 and CO2 flux. Science of the Total Environment. statement strengthened. The inclusion of

http://dx.doi.org/10.1016/j.scitotenv.2013.02.054 the effect in the global analysis (and the
sensitivity of the analysis to it) are
emphasized.
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23333 1 25 12 Positive effects of biochar on N20 and CH4 emissions are still uncertain basically because many publications do|Partially accepted. This is detail that
not provide an adequate characterisation of the biochars used and there is a general lack of understanding of supports a comment on the current
soils. Now the definition of biochar is given by the IBI Standards. Based on this definition, some of the uncertainty of the effect (while noting the
publications that showed effects on N2O emissions were carried out using charcoals that no longer fulfil the potential). The lack of information is

definition of biochar (especially as it refers to C stability). As an example, if you add labile C to a soil, microbes |primarily on the diversity of biochar - the
will start decomposing it and N will concomitantly become immobilised (stored in microbial cells). Therefore, less |response of soils should be predictable

N will be available for either nitrification or denitrification --> that means that N20O emissions will be reduced. in the way suggested if more was known
However, this cannot be generalised to all studies on biochar and N20 emissions. about the range in biochar properties.
37733 1 25 15 25 15 Add period after “sustainable' and start next sentence with "Woolf' Accepted. Generally sentences

shortened to improve readability (note:
Endnote citations are putting brackets
around author names supposed to be in

the text).
37734 11 25 16 25 16 Does the "competition' referred to reference fast pyrolysis for biofuels? If not, please clarify. Accepted. But no change required -
any form of energy conversion.
23347 1 25 17 Why 1.01 and not 1 Gt? Rejected.- att units in this box given to 2
d.p. or units of 10 Mtc
23334 1 25 18 Meta-analysis of biochar is under evaluation. Some studies have added biochars with a high liming equivalence toAccepted. New meta-analysis
a calcareous soil and observed negative effects of biochar on crop production as expected. Nonetheless the referenced, but no expansion required, a
indicated 15% increase in crop production is a reasonable value if the adequate biochar is added to balance note on soils with constraints giving
specific soil needs. A forthcoming book chapter on the classification of biochars will include the BC100 + the larger effects covers this (until new

classification of biochars based on their added value and should be available for referencing before Sept 2013. |publications emerge).

23653 11 25 2 What about instances of biochar resulting in N deficiency? Ippolito et al in JEQ is one example Accepted. Probably a function of
application rate - note added on
experimental dosages versus realistic /
economic doses.

19100 1 25 2 25 2 Biochar. Soot collected from improved stoves with chimneys is also biochar. Rejected. If used in soil some would
categorize this as biochar. However, it
comprises a small portion of biomass
carbon and would not on its own
constitute an important strategy to
mitigate climate change.

37730 1 25 2 26 15 Biochar Box 11.4 only has two references. Recommend increasing the number of references to increase reader |Partially accepted. The topic is large
confidence especially in light of such a brief, tight, summary. Recommend including papers assessing C (600 papers since 2008) so difficult to
mitigation potential of biochar, cost of biochar in light of competition between agriculture and soil restoration summarise concisely other than with
versus biofuel production, to name a few (Cornell University and lowa State University have produced such reference to meta-analyses and global
publications). Indication that "economic factors currently constraining biochar"not considered' (lines 10 & 11) is |assessments. Economics is an
insufficient. important aspect but has to be within the

limits of considerations (of economics)
elsewhere in the chapter. Note on
economics expanded.
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27907 1 25 2 26 15 The box should be shortened. What is in there shows that there are still a lot of assumptions made which might |Rejected. The scale of the (new)

not be realistic. It seems there is a lot more work to be done. A short summary of procedures to produce biochar |mitigation opportunity warrants the box
(it is not alone pyrolysis but ETC for instance as well. possible advantages and disadvantages should be shortly |provided; the many research gaps are

listed and research gaps should be mentioned. implicit in the discussion. Highlighting
both is necessary to further assess the
possibility.
31502 1 25 2 26 15 In this box, it could be useful to mention the development of very small-scale biochar systems - in particular - Partially accepted. Biochar technologies
cookstoves that produce biochar as well as heat for cooking. See, for example [Whitman, T., Nicholson, C.F., of any type can not be described as
Torres, D., Lehmann, J., 2011. Climate change impact of biochar cook stoves in western Kenyan farm ‘widely deployed' (other than in the

households: system dynamics model analysis. Environmental science & technology 45, 3687—3694.] and [Torrestsense of tried out experimentally in

Rojas, D., Lehmann, J., Hobbs, P., Joseph, S., Neufeldt, H., 2011. Biomass availability, energy consumption and|different parts of the world). Very few

biochar production in rural households of Western Kenya. Biomass and Bioenergy 35, 3537—3546.]. Although nof tonnes of biochar have been

yet widely deployed, there is substantial development occurring on such stoves, important due to their impacts orndemonstrably created as yet. Micro-

human health (indoor air pollution), fuel flexibility, and agricultural effects, in addition to their climate impact. scale units where co-production of
energy would be for cooking is one
option It would fall under the options for
'remote, seasonal or diffuse biomass
resource' use.

31503 1 25 2 26 15 In this box, it would also be useful to emphasize that, as with other biomass bioenergy systems, the net C impact Rejected. The counterfactuals are (as
is strongly influenced by the baseline scenario - particularly what would have happened to the biomass were it notalways) important. It is noted in the text
used in this system. See [Whitman, T., Scholz, S., & Lehmann, J. (2010) Biochar projects for mitigating climate |that the potential abatement is greater
change: an investigation of critical methodology issues for carbon accounting. Carbon Management, 1:89-107.] |when fossil energy substitution is not the

bioenergy alternative.

27912 1 25 20 25 23 The range and the sentence in lines 24-26 show that the effects are quite uncertain and more data are needed |Partially accepted. These ranges were
before this activity is recommendable. This should be reflected in the box. used for the purpose of sensitivity
analysis. This enables R&D effort to be
targeted. The use of biochar is not
recommended, but put forward as a
potentially significant technology option.

29444 11 25 26 insert the reference '(Singh et al., 2010)" after the text 'biochar amendment'. (Singh BP, Hatton BJ, Singh B, Partially accepted. A number of
Cowie AL, Kathuria A (2010) Influence of biochars on nitrous oxide emission and nitrogen leaching from two references to capture the range of
contrasting soils. Journal of Environmental Quality, 39, 1224—1235). Additionally, this sentence could be studies reporting biochar effects on N20

referenced to Van Zwieten et al., (2009), where a range of mechanisms discussing impacts of biochar on N20O |emission inserted (scale, duration,
flux are discussed. Van Zwieten, L., Singh, B-P, Joseph S, Kimber, S, Cowie, A and Chan Y. (2009) Biochar conditions).

reduces emissions of non-CO2 GHG from soil. Chapter 13, pp 227-249 in “Biochar for Environmental

Management: Science and Technology” eds Lehmann J and Joseph S. Earthscan

29445 1 25 26 25 26 change 'years' to 'months’ Accepted. Most of these studies involved
daily to weekly measurements over a
period of 1-2 yrs max.
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29446 11 25 26 25 26 Cite Singh BP, Hatton BJ, Singh B, Cowie AL, Kathuria A (2010) Influence of biochars on nitrous oxide emission |Partially accepted. A number of
and nitrogen leaching from two contrasting soils. Journal of Environmental Quality, 39, 1224—1235 as an examplereferences to capture the range of
of "short-term dramatic suppression" studies reporting biochar effects on N20
emission inserted (scale, duration,
conditions).
24806 11 25 26 25 26 Suggest further reference '(Singh et al., 2010)" after the text 'biochar amendment'’: (Singh BP, Hatton BJ, Singh |Partially accepted. A number of
B, Cowie AL, Kathuria A (2010) Influence of biochars on nitrous oxide emission and nitrogen leaching from two |references to capture the range of
contrasting soils. Journal of Environmental Quality, 39, 1224—1235). studies reporting biochar effects on N20
Additionally, this sentence could be referenced to Van Zwieten et al., (2009), where a range of mechanisms emission inserted (scale, duration,
discussing impacts of biochar on N20 flux are discussed. conditions).

Citation: Van Zwieten, L., Singh, B-P, Joseph S, Kimber, S, Cowie, A and Chan Y. (2009) Biochar reduces
emissions of non-CO2 GHG from soil. Chapter 13, pp 227-249 in “Biochar for Environmental Management:
Science and Technology” eds Lehmann J and Joseph S. Earthscan

24807 1 25 26 25 26 change 'years' to 'months’ Accepted. Most of these studies
involved daily to weekly measurements
over a period of 1-2 yrs maximum.

24808 1 25 26 25 26 Cite Singh et al 2010 as an example of "short-term dramatic suppression" Partially accepted. A number of
Citation: Singh BP, Hatton BJ, Singh B, Cowie AL, Kathuria A (2010) Influence of biochars on nitrous oxide references to capture the range of
emission and nitrogen leaching from two contrasting soils. Journal of Environmental Quality, 39, 1224—1235) studies reporting biochar effects on N20O

emission inserted (scale, duration,
conditions).

24804 1 25 3 26 16 Biochar is highly variable in definition and durability. Half-life is dependent on particle size and constitution, and |Partially accepted. The box does not

the period may be in terms of years to decades depending on the form of biochar. Suggest either: 1) remove promote biochar use. Points on risks of
language/section which promotes biochar in an unbalanced way, or 2) If the authors want to retain the current  |fugitive emissions and making clear the

level of promotion for biochar, further context be included- in particular the full life cycle analyses must be link between production and properties
considered as it has a high energy requirement to produce and can produce volatile gases that may have is added. The LCA and counter-factual
significant global warming potential. aspects are covered.

37731 1 25 4 25 26 It should be mentioned that low heat forest fires produce a tremendous amount of charcoal. Rejected. The natural black carbon cycle

operates at a scale within an order of
magnitude of that scoped by Woolf et al.
It would be best if this was signaled in
another chapter of the report dealing
with the natural carbon cycle, referring to

this box?
27908 1 25 4 25 4 Expression "alternative or enhancement to bioenergy" is unclear, please clarify. Furthermore according to IPCC |Accepted. Wording changed to address
reporting rules biochar would be reported under soil organic matter not under biomass. It is not clear what these points. "biomass C stabilisation' is
biomass stabilization means here. used to introduce the concept of

pyrolysis, its should be obvious that the
crux is its storage in soil.

37732 1" 25 5 25 26 Box 11.4: do the analyses cited here take into account the energy expended to heat the biomass against the GHXRejected. Yes, the system carbon
'benefit' of biochar? Please state clearly here if so/not. abatement referred to at the outset has
to account for the whole system, LCA is
implied.
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27909 1 25 7 25 7 There is no evidence whether biochar added to soils will enhance plant growth or will have negative impacts on it.Rejected. The evidence for these

impacts resides within the meta-analysis
(now analyses) referred to in the box.

27910 1 25 8 25 8 Pyrolysis is an exothermic procedure, so that the primary energy systems from biomass itself. Therefore it is Partially accepted. The point about ratio
important that the biomass for pyrolyse doesn't come from biomass that is not solely grown for energy use but |of area of biomass sourcing versus area
from waste biomass. As discussed in literature 10 to 25 t biochar per hectar are necessary to affect plant growth. | of biochar applied is important,

For this 2 to 10 hectares of biomass crops are needed. That doesn't work. LCA is therefore desperately needed. |especially w.r.t. dose. Most - but not all -
studies have used "experimental doses"
reflect