This is the response by the writing team to the comments we received for the SOD Chapter 4 "Ecosystems, their properties, goods, and services" AR4 (Government and Expert review)

It should be noted that we have revised first all text, even if we planned to cut it to ensure
no comments of the reviewers are not taken on board. Thus several comments may be
annotated by 'A’ agreed (done) despite the fact that the text was actually later removed (we
had to considerably shorten the chapter). So you may find ‘A’ for text that is actually no

longer present in the final version of the chapter.

Comment responsibilities (see also separate spreadsheet):

Hint: To terminate a paragraph, i.e. to create a new one
within a cell, press this key combination:
Control™Alt*"Return (Windows) or Control*Option”Return
(Mac)

af/gm Please use the following terminology while adding notes in the last column:
bg A — Agreed
jt R — Rejected (add rationale) bold - substantial comments.
pd/gm L — Left it under advisement (should be avoided for FGD) red font - requires discussion in the writing team.
av/af NA — Not applicable green font — CLA issue, possibly including CLAs from
other chapters
af/hb TR — Text Removed
gm
af White areas in rightmost column indicate a comment concerning a typically technical G-4-xyzA: Is a cross reference to a government comment of
detail chapter 4 with number xyz from batch A.
jp/rw/af/gm Comments left white concern non-chapter 4 texts Note the letter A refers to the batch of comments (2nd
column).
mr/jdc/af LA responsibility includes that of the CAs for whom that LA is responsible E-4-xyzA: Is a cross reference to an expert comment of
chapter 4 with number xyz from batch A.
Following batches: EA
SPM and TS comments are not contained in this spreadsheet
Chapter- |Batc |Fro |[Fro [To [To [Comments Notes of the writing team
Comment |h m |m |Page(line
Page|Line
E-4-8 A |0 Thank you







1. 1 do not feel the present report does justice to the complex issues related to climate
warming in arctic and boreal regions, in particular, the lack of a coherent and complete
discussion of recent observations that permafrost is warming, the role of permafrost in a
variety of important ecosystem processes (as noted in my previous review), a confusion
between transitions between tundra and forest and forest and peatlands, lack of references
to recent field-based studies that document the impacts of climate change and disturbance
in this region, and the lack of any meaningful discussion on processes related to climate
change and disturbance in boreal peatlands.

2. Furthermore, the lack of any in-depth discussion on inland wetlands in section 4.4.8 is
a glaring deficiency of this report. Given the importance of wetlands as an ecosystem, their
sensitivity to climate variations, and the fact that wetlands are being lost at an alarming
rate due to anthropogenic activities, a more in-depth discussion of wetlands is critical for
this report.

3. In terms of models that analyze effects of climate on the distribution of vegetation and
biogeochemical cycling, there is a strong bias in this report towards dynamic global
vegetation models, at the expense of ignoring the importance and utility of other modeling
approaches, especially those that are based on plant physiology and biogeochemical
considerations. | believe that the utilization and findings from these other modeling
approaches are important to the subjects covered in this report, and a more even treatment
of global modeling is needed.

(Eric Kasischke, University of Maryland)

E-4-10 Table and figures - the reproduction quality of some of the figures is not particuarly good. |A - done
Many appear grainy and as a result look as if they have been scanned in. This reviewer
acknowledges that this will be addressed before the chapter is finalised.

(Paul J. Wood, Loughborough University)

E-4-11 Still a pretty terrestrial heavy chapter and the other chapters don't really get into the A - we have tried to do so.
ecosystem aspects of marine and freshwater biodiversity and climate change-- much better
than previous iterations but still needs more balance
(Lara Hansen, WWF)

E-4-12 section on past climates (4.2.1) lacks a clear message. In my opinion, there should be a Text revised substantiually and incorporated into a more
clearer statement on the lessons learned from past climate changes, namely, that rapid comprehensive section on climate variability
climate changes do exist, and ecosystems are not able to adapt to those changes on a short
time scale.

(Oscar Abbink, TNO B&O)
E-4-13 References not always in ascending chronological order. A

There are still a number of typographical/spelling errors, words missing or poor English. 1
assume that these will be corrected.
(Pam Berry, University of Oxford)




E-4-14

One of the most important results concerning desertification shown by the Millennium
Ecosystem Assessment (MEA) is the estimate of the degraded global dryland area of 10-
20%. This value is much smaller than that of 70% (3600 million ha) of drylands (suffering
from soil or vegetation degradation) that was reported in the early 1990s (UNEP, 1992). |
strongy suggest that this point should be mentioned in Section 4.4.2. My suggestion on
the first verion was not considered in the second-order draft.

(Masato Shinoda, Arid Land Research Center, Tottori University)

A - we have revised this in our figure 4.1. and text text in
4.4.2

E-4-15

In general, the report appears of high quality
(Oscar Abbink, TNO B&O)

Thank you

E-4-16

| thought the second draft much improved over version one, and | did check to see that
many of the suggestions | made in the first draft had been acted on. | have one suggestion
regarding citations | am familiar with.

(Jack Morgan, USDA ARS Rangeland Resources Research)

Thank you we followed your useful suggestions

E-4-17

General comment: Given the space constraints and the large scope of this chapter, the
authors did an excellent and very rigorous assessment.
(F. Stuart Chapin, I11, University of Alaska Fairbanks)

Thank you

E-4-18

After reading the whole chapter | realized that there is a big contrast between the first and
the second half. Whereas the second half is in general well-written and easy to follow,
there are still important flaws in the first half (until page 34). In this first part, sentences
are often too long and confusing and the ideas are not well linked. Moreover, global trends
are often not highlighted enough. Therefore, | suggest the authors to carefully revise these
sections. English should also be revised. | found the summaries of sections 4.4.5-4.4.7
relatively poor taking into account the amount of studies carried out on these subjects.

(Laura Llorens Guasch, University of Girona)

A - we have attempted to rationalize the style.

E-4-19

18

21

A note from the authors of the chapter acknowledges that they are using a number of
references that have yet to be published. IPCC rules prohibit the use of such references at
this stage of the review procedure, since they cannot be evaluated by reviewers. The
authors promise to remove any references that have not been published in time for
inclusion in the final draft, but this circumvents the expert review procedure. All material
dependent on references unpublished at the time of the release of this draft must be
removed from this and subsequent drafts.

(Lenny Bernstein, L.S. Bernstein & Associate, L.L.C.)

A - see IPCC rules

E-4-20

This summary is quite difficult to follow, since sentences are in general too long and there
is too much information in brackets.
(Laura Llorens Guasch, University of Girona)

A - we have cleaned up these problems as far as possible

E-4-21

56

Followiing are citations that were referred to, bu not provided, within the comments. The
majority of these are available at http://members.cox.net/igoklany/

Goklany, IM. 1988. Climate Change Effects on Fish, Wildlife and Other DOI Programs.
In: Proceedings: Second North American Conference on Preparing for Climate Change,
Climate Institute, Washington, DC, December 6-8, 1988, pp. 273-281.

Goklany, IM. 1995. Strategies to Enhance Adaptability: Technological Change, Economic
Growth and Free Trade. Climatic Change 30: 427-449.

Thank you - we have cited those that are peer reviewed,
recent, and relevant







#VALUE!

A

45

We are surprised that current effects on some key ecosystems that could be attributed to
CO2 increases and accompanying climate change are not noted in the Executive Summary.
Following are three candidates. First, recent data from Amazonia spanning 25 years (1976-
2001) indicate that mortality and recruitment rates have both increased significantly in
virtually every region and environmental zone, and that long-acting and widespread
environmental changes are stimulating the growth and productivity of Amazon forests [O.
L. Phillips, T. R. Baker, L. Arroyo, et al., Pattern and process in Amazon tree turnover,
1976-2001, Philosophical Transactions of the Royal Society of London Series B -
Biological Sciences 359: 381 — 407 (2004); see also: Y. Malhi and O.L. Phillips, Tropical
forests and global atmospheric change: a synthesis, Philosophical Transactions of the
Royal Society of London Series B - Biological Sciences 359: 549-556 (2004).] Second,
based on NDVI from 1982-2003, Herrman et al. (2005), note that contrary to assertions of
wide spread desertification of the Sahel, large areas of the Sahel are greener now than they

This seems to be contrary to the current statement on these lines [Reference: Herrman,
S.F., et al., Recent trends in vegetation dynamics in the African Sahel and their
relationship to climate,” Global Environmental Change 15: 394-404 (2005)]. Third, global
net primary productiviy has increased by 6% between 1981 and 1999, partly due to CO2
increases and climate change (Nemani et al. 2003).

Ph11, Ma282, He91, Ne34

(Indur Goklany, US Department of the Interior)

R - Our selection of what is stated in the ES is based on the
current literature (we used for our assessment over 3000
articles, including the ones mentioned by the reviewer) and
found that the current early apparent effects of CO2
fertilization (although these may be also due to increased
radiation e.g. Nemani et al 2003) and other impacts, such as
nitrogen fertilization, are likely to be of a short-term and
limited nature in terms of the overall effect (biospheric
NPP). Numerous studies show that if climate continues to
change, these beneficial effects start to saturate around mid
century and are then swamped by negative impacts.
Moreoer, since an emission pathway allowing for such
effects does also imply a climate change committment (see
WGI, AR4), we have to balance such effects against longer-
term effects as well. Thus the overall balance, in particular
also recognizing the uneven geographical distribution of
such efffects around the globe (see also chapter 5) with
many developing countries being most vulnerable already
to the concomitant impacts of those “beneficial effects”, doe

according to our assessment not warrant to emphasize these
short-term effects of being more than of a secondary order
of importance. It would be irresponsible to highlight these
clearly positive effects as purely "beneficial™ as they are not
of the same beneficial nature for all countries and as they
are quite unavoidably precursors of more negative things to
come. Finally, page limitations do not allow us to properly
phrase secondary order effects, so that they are well
understood in a balanced manner.

Finally we also discuss this balance in the chapter, where
we also show those beneficial effects clearly (4.4.1, 4.4.10,
4.4.11), e.g. by mapping them out (Figure 4.3) and we also
discuss e.g. desert amelioriation in several places. Thus, in
our overall assessment all these effects are considered.




E-4-24 7 This bullet conflates model projections with "evidence". The two are not the same. We R - while our confidence is not high, we do not believe that
have very little confidence in projections of the impacts of climate change on species and |CO2 effects (for example) substantially affect projections
ecosystems (see above Comment), but even if we had plenty of confidence in such for individual plant species in the main, due to the many
estimates that would not constitute evidence. In fact, we would need evidence at some other constraints on photosynthesis and growth. Evidence
time in the future to confirm that the projections made today were indeed right. Why our |for CO2 effects on temperature tolerance are far from
skepticism about model projections? Consider, for example, the projections made by conclusive, the likely impacts of drought stress are likely to
Thomas et al. (2004) which is cited frequently within Table 4.2. This study did not take  |outweigh these, in particular in many tropical regions (cf.
into consideration the role of CO2 in changing moisture requirements for plants or on chapter 5 and our annotation to E-4-23A).
plant productivity (and, therefore, other plant dependent species). Nor did it consider the
effect of CO2 on the temperature tolerance on plants. In light of all these effects, how
would these impacts of CO2 interact with changes in temperature and water availability to
affect interspecies competition, and extinction potential of each species? Moreover,

(Indur Goklany, US Department of the Interior)

E-4-25 6 Could rather start with the result then relate it to the TAR after all the result is the most Text revised
relevant bit, although it is good to know there is more evidence and greater confidence
(Joanna House, QUEST, University of Bristol)

E-4-26 Principal not principle Text revised
(Pam Berry, University of Oxford)

E-4-27 | would give the meaning of the abbreviation TAR at this point, since it is the first time it [A
is mentioned in this chapter.

(Laura Llorens Guasch, University of Girona)

E-4-28 4 Seems odd to give a level of confidence onw hat is a broad statement saying there is A- text revised
greater confidence
(Joanna House, QUEST, University of Bristol)

E-4-29 6 "possible” vague term, not necessary as give confidence value, suggest delete or replace  |A- text revised
with something like "the risks of"

(Joanna House, QUEST, University of Bristol)

E-4-30 14 |This sentence is too long. A- text revised
(Laura Llorens Guasch, University of Girona)

E-4-31 11 [it seems to me there should be lots of examples of impacts hapenning earlier that could be [R - This topic is relevant, no doubt, but is the task of WGII,
put here, not just the C source to sink which actaully acrries high model uncertainty (I Chapter 1, not our chapter
would say too muich to say 2030 - see below). Are there not imapcts being felt already
tahtw ere not predicted to occur this early in the TAR. this should be headline news.

(Joanna House, QUEST, University of Bristol)
E-4-32 13 |Comment 3 also applies to this bullet. Not much confidence can be placed in these R - We indicate our uncertainty, discuss relevance of the

projections, and model projections do not constitute evidence.

(Indur Goklany, US Department of the Interior)

results, and do not imply that model results are empirical
evidence - they are projections. However, we reject the
argument that basically no confidence can be placed in
these projections. One argument being the fact that these
models are not applied for future projections unless they
have demonstrated their ability to generate realistic
projections under current conditions. Moreover, we discuss
the skills of the various modeling approaches and consider
those in our overall assessment.




E-4-33 9 9 "may" is a weak term, avoid generally "could' and "may": if its only "may" then it could as |A- text revised
well be "not™ so renders the result not wroth mentioning. Perhaps "are projected/expected
to" as if it is not more crtain thatn th
(Joanna House, QUEST, University of Bristol)
E-4-34 10 10 |The date of 2030 doesn't belong in a general statement like this because it is scenario Text revised - we now refer to "this century”
dependent.
(lain Colin Prentice, University of Bristol)
E-4-35 10 10 |2030 (albeit with an approximately sign) seems a little to precise a date given the Text revised - we now refer to "this century”
uncertainty in the experimental and model results re. temeprature effects on soil
respiration, actual magnitude of Co2 fertilisation, not to mention the mulpiple drivers and
where they will be at by 2030. In fact, this text as written seems to imply climate is the
only driver: ecosystems were a source of CO2 during the 19th and early 20th century due
to deforestation largely, then became a net sink sometime around the middle of the 20th
century (high certainty - house et al in Millennium asssessment WGI ch.13) due to
afforestation and reforestation in Europe, America and china with contribution from CO2
and N fertilsiation effects as well as climate effects
(Joanna House, QUEST, University of Bristol)
E-4-36 11 11 |It may nto be clear to the reader why forests systems would turn the biosphere into a C R - Due to the page limitations (ES is already at maxium of
source, it is probably necessary to explain in an Exec summary (which is often allt hat is  |allocated space) we can not explain this here. However,
readO that it is clamate change causing loss of forests due to drought that cause carbon those phenomena are explained in the chapter's text (e.g.
loss. But even then, a lot of the C loss in teh cox et al result is not due to trpoical forest  |4.4.1, 4.4.10 and others)
dieback (not boreal forest areas might increase) but is to do with temerature effects on soil
respiration
(Joanna House, QUEST, University of Bristol)
E-4-37 12 14 |the should be a separate sentence A- text revised
(Joanna House, QUEST, University of Bristol)
E-4-38 15 19 |This sentence is too long. A- text revised
(Laura Llorens Guasch, University of Girona)
E-4-39 15 17 |seems odd to have confidence on the thing that is changing (vegetation structure) as well |A- text revised
as the ways it is changing major and rapid)
(Joanna House, QUEST, University of Bristol)
E-4-40 17 17 |"possible” weak, suggest to replace with "expected” especially since give confidence A- text revised
values
(Joanna House, QUEST, University of Bristol)
E-4-41 18 20 [start new sentence A- text revised
(Joanna House, QUEST, University of Bristol)
E-4-42 19 Eliminate "mainly detrimental” on line 19. Whether the changes are detrimental or not will| Text revised - we are now explicit about projected impacts
depend on the amount and rate of climate change, and the specific location.
(Indur Goklany, US Department of the Interior)
E-4-43 21 21 (responses....TO CLIMATE CHANGE are..." A- text revised
(Joanna House, QUEST, University of Bristol)
E-4-44 21 Responses of geographic range size of endemic species are... A- text revised




(Stephen John Hawkins, The Marine Biological Association of the United Kingdom)

E-4-45

22

22

"...with resulting NEGATIVE impacts...."
(Joanna House, QUEST, University of Bristol)

A- text revised

E-4-46

22

“impacts on biodiversity and biodiversity hotspots” -> redundant.
(Laura Llorens Guasch, University of Girona)

A- text revised

E-4-47

23

23

new sentence starting "Strongly sensitive systems INCLUDE coral reefs.......
(Joanna House, QUEST, University of Bristol)

A- text revised

E-4-48

27

In many cases, persistence of endemic species requires...
(Stephen John Hawkins, The Marine Biological Association of the United Kingdom)

A- text revised

E-4-49

29

31

As noted in Comment 3, it's not obvious that for low-to-moderate amounts of climate
change, increased agricultural and forest productivity will not reduce the amount of land
diverted to human uses which, in turn, would reduce habitat conversion and any resulting
pressure on species and ecosytems. Thus, it is not neceessarily the case that climate

rhanno will incraaca tha ricle nf avtinetinn in tha chnrt tn madinm tarm

(Indur Goklany, US Department of the Interior)

N - however, all this would do is help improve the
possibility of human adaptation and says nothing about the
pressure of climate and carbon dioxide iteslf on the
organisms.

E-4-50

29

| think “These effects” should be “This effect”.
(Laura Llorens Guasch, University of Girona)

A- text revised

E-4-51

32

...many terrestrial species (), especially in open pelagic systems and in mobile fish.

Responses of benthos including intertidal species have also been reported but will be
species specific and aphasic.

(Stephen John Hawkins, The Marine Biological Association of the United Kingdom)

A- text revised

E-4-52

e

34

The conclusion needs to be rewritten to indicate which are the major and secondary causes
of species extinction. Also, the supporting material for this conclusion does not appear in
section 4.4.1. The conclusion appears to be derived from section 4.2.3, which indicates
the importance of factors other than climate change in determining biodiversity.

(Lenny Bernstein, L.S. Bernstein & Associate, L.L.C.)

A- text revised

E-4-53

33

35

In addition to wildfires and invasive species I think that adding "pollution™ is important
because it is another very anthropogenic stress. Addtiionally these stresse are not only
likely to exacerbate the effects of climate change but they will likley be exacerbated by
climate change (invasive species become more competetive, fires gain more fuel, more
pesticides are used...etc...)

(Lara Hansen, WWF)

A- text revised

E-4-54

33

33

fire and invasice species are considered disturbances by many. Suggest "Changes in
disturbance INCLUDING wildfire ..."

A- text revised




(Joanna House, QUEST, University of Bristol)

E-4-55 33 35 |Disturbance such as wildfires and "invasive" species might actually set the stage for This comment illustrates the difficulty of explicit and
colonization of areas with species that are more suitable to the new climate. Moreover, in [unambiguous human definitions of the natural world.
the context of climate change, what's an "invasive" species? When the last ice age Clearly, species advancing in response to natural climate
retreated, and species pushed polewards, weren't these species "invasive"? Would it have |change are not invasive in the sense used here. Species
been better if invasive species had not colonized land as its climate changed? introduced by human interference far beyond the range they
(Indur Goklany, US Department of the Interior) would have been able to get to naturally are alien, or non-
E-4-56 33 33 ["... invasive AND NATIVE PEST species ..." Can expect CC to cause disruption of A - we have cited far more literature on native pest species.
current ecosystems (i.e., disruption of biotic controls on native pest species leading to
amplified pest problems). This is a bigger problem than just invasives. | don't think this
chapt gives enough weight to this likelihood.
(Richard Fleming, Great Lakes Forest Research Centre)
E-4-57 39 44 |Too long sentence. A- text revised
(Laura Llorens Guasch, University of Girona)
E-4-58 39 42 |Good point! thank you
(Richard Fleming, Great Lakes Forest Research Centre)
E-4-59 40 41 [there is no result given to qualify with a confidence statement A- text revised
(Joanna House, QUEST, University of Bristol)
E-4-60 42 43 |"Thus responses...4.6)" could be new sentence, but more importantly, this statement is A- text revised
policy prescriptive. IPCC gives results, it is up to policy makers to decide what responses
are appropriate and whether to limit them to no regrets strategies. Also seems
inappropriate to give a confidence statement on what is essentially a suggestion.
(Joanna House, QUEST, University of Bristol)
E-4-61 45 Insert a new bullet that would read as follows: “Since non-climate-change-related factors [R - We discuss carefully and at length based on the

(such as habitat loss) dominate threats to species, ecosystems and biodiversity at present
and will likely do so for much of the remainder of this century, perhaps the most effective
approach to reducing vulnerability to climate change in the short-to-medium term (i.e., the
next few decades) would be to reduce these other on-going threats. In particular, since
threats to terrestrial and freshwater biodiversity are dominated by diversion of land and
water to competing human uses (e.g., cropland, harvesting of timber, and irrigation),
sustainably increasing the productivity of land and water used to meet human demands for
food, fiber, and timber would help stem, if not reverse, such habitat loss. Moreover that
would help conserve carbon sinks and stocks, and reduce the socioeconomic costs of in
situ conservation” For detailed rationale, see pages 52 and 53 of this chapter, and
Comments 20 and 21 below.

(Indur Goklany, US Department of the Interior)

scientific literature the issue of dominance of LUC vs. CC.
We do not agree with the reviewer's comment with respect
of his assessment on what factors dominate throughout this
century. Our text reviews all literature (we used over 3000
articles) and specialists fully aware of those issues and who
have conducted detailed research on those effects are
among the LAs of our chapter. Our assessment comes to
another conclusion and therefore shifts our overall
assessment and the relative relevance of the mentioned
policies. We agree with the sentiment of protecting natural
sinks, though not with the idea that other factors will trump
climate change until the end of the century. We argue that
protection of sinks alone will not be of use in the light of,
for example, Fig 4.2. Furthermore, it is not the focus of our
chapter to discuss relative mertis of various mitigation
options and have to refer here to other chapters (notably
chapter 18, WGII) or WGIII.




E-4-62 45 Add a second bullet on line 45 that would read as follows: "While in the long-term, any  |R - Given the current literature those statements are not
progress achieved in meeting sustainable development goals is unlikely to be sustained if |warranted. We have assessed all the mentioned effects and
ecosystem services continue to be degraded, in the short-to-medium term, advancing their relevance in detail and concluded that these effects
sustainable development would also simultaneously advance the capacity to adapt to have a more limited potential than the suggested wording
climate change and reduce current vulnerabilities to climate-sensitive problems (e.g., implies. The text in the chapter has been improved to reflect
hunger and disease) that might be exacerbated by climate change. In the short-to-medium [that assessment better than this was previously the case.
term, such an approach might be the most cost-effective method of simultaneously Moreover, the entire statement is geared towards a policy
addressing climate change and sustainable development.” For rationale, see page 56, lines [prescriptive intention and has to be refuted on that basis.
21-27, and my comment on page 56 line 24 below. Our work must be based solely on scientific findings.
(Indur Goklany, US Department of the Interior)

E-4-63 58 General Comment on Chapter 4: For the most part this chapter uncritically reports the A - This is a very valid comment. We have made
results of numerous studies that project -- not "predict”, as is sometimes claimed in the text|substantial efforts to assess the credibility of results, and
-- impacts. However, we believe the authors of this chapter have an obligation to go discuss now also in the text of the chapter in depth (as
beyond merely reporting results from other studies. They should provide a critical allowd by page limitations) the assumptions implicit in the
evaluation as to why the results of any specific impacts study can or cannot be trusted to  [various modelling approaches and how they have affected
provide accurate results. For example, there is no information as to how well -- spatially  |our various assessments. However, the focus of our chapter
and temporally -- the impact model used in a specific study reproduces recent changes in [is on future impacts and again due to the page limitations
biota; the strength or weaknesses of the cascade of models that it uses to estimate impacts; |we have not been able to discuss at any depth performance
what processes does the model incorporate or ignore; what are the cumulative and skills of models to hindcast past and mimick present
uncertainties in its results (because of uncertainties in climate models, downscaling conditions.
techniques, biophysical and socioeconomic models); and so forth. Without such a bona
fide critical evaluation of the various studies and the methods used to project impacts, it's
(Indur Goklany, US Department of the Interior)

E-4-64 1 12 |31 |This reviewer felt that the first few pages of the chapter were rather wordy and could have |A - text improved and considerably shortened
been much more succint. Background information and definitions are important but this
reviewer felt that it took some time to get to the main (evidence based) part of the chapter.

(Paul J. Wood, Loughborough University)

E-4-65 1 9 Really nice intro Thanks, nevertheless, text was considerably shortened
(Lara Hansen, WWF)

E-4-66 5 I would mention the meaning of UNFCCC here. A
(Laura Llorens Guasch, University of Girona)

E-4-67 16 |4 |19 |too many commas and “and'"s A text improved
(Joanna House, QUEST, University of Bristol)

E-4-68 16 |4 16 |not sure what a vernal pool is A non permanent little pool forming in spring during a
(Joanna House, QUEST, University of Bristol) period of strong rainfall

E-4-69 16 |4 |19 |“this chapter considers ... impacts” -> rephrase. A text improved
(Laura Llorens Guasch, University of Girona)

E-4-70 21 |4 21 |suggest delete “from the global to local scales™ as biomes are not at these scales R - the given range from global to local encompasses also
(Joanna House, QUEST, University of Bristol) the level of biomes

E-4-71 21 the focus of what? A text improved
(Clair Hanson, IPCC TSU)

E-4-72 23 insert 'WG2' before ‘chapter’ A text improved

(Clair Hanson, IPCC TSU)




























E-4-141 50 51 [Just a note that the "hockeystick" curve is under debate. However, it is good to leave the [noted, although the hockey stick has survivied relatively
discussion out of the report. Present climate and CO2 change is relatively rapid and intact (ie does not differe largely from Moberg et al for
perhaps catastrophic, wether similar events occurred in the past or not. example.

(Oscar Abbink, TNO B&O)

E-4-142 51 51 |WG1 cites the palaeo CO2 record as goingf back 650,000 years. Who is right? There A - corrected, we cite two records, on goes back 740 000
needs to be consistency! (temp proxies) and the other goes back 650 000 years
(lain Colin Prentice, University of Bristol) (CO2)

E-4-143 51 52 |Doesn't WGI say 650,000 yrs, | believe this is the oength of the latest ice record. A - corrected, we cite two records, on goes back 740 000
(Joanna House, QUEST, University of Bristol) (temp proxies) and the other goes back 650 000 years

E-4-144 52 52 |How de know the global warming was 6 degrees? No reference is given. TR
(lain Colin Prentice, University of Bristol)

E-4-145 1 LGM needs to be defined TR
(Dena MacMynowski, Stanford University)

E-4-146 1 1 LGM is 21,000 years ago, not 18,000, after calibration of the 14C date. TR
(lain Colin Prentice, University of Bristol)

E-4-147 1 please give meaning of LGM TR
(Clair Hanson, IPCC TSU)

E-4-148 1 Need to separate temperature changes immediately post-glaciation from more recent TR
change and put into context.

(Stephen John Hawkins, The Marine Biological Association of the United Kingdom)

E-4-149 3 3 change into: Most ecosystems of the distant... . Some ecosystems are very much the same, (TR
although species composition is quite different.
(Oscar Abbink, TNO B&O)

E-4-150 3 3 "distant past" - how long ago, how does it relate to appearance of grass=lands 8 m yrs ago?| TR
(Joanna House, QUEST, University of Bristol)

E-4-151 7 9 |This s not true. The Pleistocene was predominantly cool (ice ages) and most modern biota |Reference removed
evolved in the Pleistocene. But most evolutionary events during the WARM periods
(interglacials) (see Alverson et al., 2001). (Al60???) Change the sentence in something
like: "Evolutionary trends and, in particular, local and regional extinction events show that
ecosystems can be very susceptible to climate change (Alverson et al., 2001)."

(Oscar Abbink, TNO B&O)

E-4-152 7 7 De menocal (2004) is certainly not a primary reference for the origin of grasslands. TR
Alverson et al. (2001) is not a primary reference for anything, and the statement attributed
to that paper is al;most free of content.

(lain Colin Prentice, University of Bristol)

E-4-153 13 13 |say when the cretacous period was TR
(Joanna House, QUEST, University of Bristol)

E-4-154 15 15 |say when the Pleistocene was done
(Joanna House, QUEST, University of Bristol)

E-4-155 16 17 |the "the latter..." phrase in brackets is not a good summary of augustin et al conclusions - [A - we meant “the former", apologies, but TR anyway

read just the abstract to see. Doesn't seem necessay anyway.
(Chris Thomas, University of York)










E-4-173 10 |1 Section 4.2.3: Here & in other parts of chapt, tendency to over-emphasize fire & under- |A - we cite these papers to represent better balance on
estimate insect impacts, especially in Canada. Impact stats (Fleming, R.A. 2000. Climate |disturbances.
change and insect disturbance regimes in Canada’s boreal forests. World Resources
Review 12(3): 520-555) suggest insects cause 50% more damage than fire & that during
outbreaks, spruce budworm alone causes about as much damage as fire. The mountain
pine beetle outbreak now is dwarfing both fire & SBW impacts together. There is more
literature on fire & CC in Canada for various reasons.
(Richard Fleming, Great Lakes Forest Research Centre)
E-4-174 10 |3 10 |5 |Add CO2 and nitrogen to the list of drivers. A
(Indur Goklany, US Department of the Interior)
E-4-175 10 |16 | would repeat “Land use change” instead of saying “This” at the beginning of the A
sentence.
(Laura Llorens Guasch, University of Girona)
E-4-176 10 (19 |10 |22 |This sentence seems to be overly-broad, in that in many regions where climate change has |A
been the most pronounced (e.g., the arctic and boreal regions), land use change is and will
not be the primary driver of change, climate will. 1 suggest changing the sentence to read:
“Several studies suggest that in temperate, tropical, and sub-tropical regions, landuse
change.....”
(Eric Kasischke, University of Maryland)
E-4-177 10 (21 (10 |23 |not really saying much, delete A, Text removed, incorporated into another section
(Joanna House, QUEST, University of Bristol)
E-4-178 10 |21 |10 (23 |“However, ... isolation” -> rephrase. A, Text removed, incorporated into another section
(Laura Llorens Guasch, University of Girona)
E-4-179 10 |22 To the list of other factors that should be also considered, add CO2 and nitrogen. A, Text removed, incorporated into another section
(Indur Goklany, US Department of the Interior)
E-4-180 10 |25 |10 (29 |There is an additional way in which fire influences community structure, — alteration of |R - I am concerned that this is too much detail, we can only
site characteristics, such as the seedbed remaining after fire as well as soil temperature and [provide the main messages.
moisture (see, e.g., Johnstone and Kasischke 2005; Kasischke and Johnstone 2005;
Johnstone and Chapin 2006), which allow invasion of new species, including those that
may not be as fire adapted as the species presently occupying the site.
Johnstone, J.F., and E.S. Kasischke, Stand-level effects of burn severity on post-fire
regeneration in a recently-burned black spruce forest,, Can J. For. Res., 35, 2151-2163,
2005.
Johnstone, J.F., and F.S. Chapin, Effects of soil burn severity on post-fire tree recruitment
in boreal forests, Ecosystems, 9, 14-31, 2006.
Kasischke, E.S., and J.F. Johnstone, Variation in post-fire organic layer thickness in a
black spruce forest complex in Interior Alaska and its effects on soil temperature and
moisture, Can J. For. Res., 35, 2164-2177, 2005.
(Eric Kasischke, University of Maryland)
E-4-181 10 |28 “Thus ... shifts” -> This sentence is not well linked with the previous one. A - done

(Laura Llorens Guasch, University of Girona)




E-4-182

10

29

10

35

This section is somewhat confusing. The first sentence suggests that most fire prone
vegetation lies in tropical/sub-tropical regions, but the next sentence focuses entirely on
the Canadian boreal forest region. However, the reader has no way of knowing this unless
they are familiar with the literature. | do not agree with the conclusion of this sentence,
e.g., that the changes in forest cover observed by Lavoie and Sirois (1998) are due to a
combination of human-ignited fire and climate change, based on the observations of
Wotton et al. (2003). The study of Wotton et al. (2003) focused on future human ignited
fires, thus, cannot be used to support the argument presented in this sentence. Furthermore,
a recent study by Kasischke and Turetsky (2006) showed that between the 1960s and
1990s, the area burned from human-ignited fires remained constant while the number of
human-ignited fires increased. During this same time period, total burned area from fires
increased by a factor of 2.5. Thus, while Wotton et al. (2003) conclude that the number of
human-ignited fires will increase in warming climate, there is no evidence to suggest that tf

Heinselman, M.L., Fire intensity and frequency as factors in the distribution and structure
of northern ecosystems, in Fire Regimes and Ecosystem Processes, General Technical
Report WO-26, edited by H.A. Mooney, T.M. Bonnicksen, N.L. Christensen, J.E. Lottan,
and W.A. Reiners, pp. 7-57, USDA Forest Service, Washington, DC., 1981.

Kasischke, E.S., and M.R. Turetsky, Recent changes in the fire regime across the North
American boreal region- spatial and temporal patterns of burning across Canada and
Alaska, Geophys. Res. Lett., 33, L09703, doi:10.1029/2006GL 025677, 2006.

Wein, R.W., and D.A. MacLean, The Role of Fire in Northern Circumpolar Ecosystems,
John Wiley and Sons, New York, 1983.
(Eric Kasischke, University of Maryland)

A - text revised to improve clarity, better balance of fire
discussion wrt regions. Wotton reference deleted, and
Kasischke 2006 cited

E-4-183

10

30

Southern
(Clair Hanson, IPCC TSU)

R

E-4-184

10

31

10

31

what does "the exception’ refer to
(Joanna House, QUEST, University of Bristol)

revised for clarity

E-4-185

10

31

10

32

| question the statement that boreal forest is NOT fire-prone. | don't believe the Kasischke
et al article addresses this issue (although it emphasizes the importance of fire in
determining carbon budgets of boreal forests), but considerable boreal research makes the
point that in continental portions of the boreal forest (l.e., regions outside Europe and
eastern Canada), fire is the dominant disturbance type and strongly governs community
composition and carbon fluxes. Some useful references might be Johnson, E. A. 1992. Fire
and Vegetation Dynamics. Studies from the North American Boreal Forest. Cambridge
University Press, Cambridge.

Rupp, T. S., F. S. Chapin, I1l, and A. M. Starfield. 2000. Response of subarctic vegetation
to transient climatic change on the Seward Peninsula in northwest Alaska. Global Change

A text revised

Biology 6:451-455.




Wirth, C. 2005. Fire regime and tree diversity in boreal forests: Implications for the carbon
cycle. Pages 309-344 in M. Scherer-Lorenzen, C. Kdrner, and E.-D. Schulze, editors.
Forest Diversity and Function: Temperate and Boreal Systems. Springer-Verlag,
Heidelberg.

(F. Stuart Chapin, I11, University of Alaska Fairbanks)

E-4-186 10 |32 |10 (35 |The Lavoie and Sirois example should be qualified in terms of its applicability: the forest- |A
tundra border of Eastern Canada
(Pierre Bernier, Natural Resources Canada)
E-4-187 10 |32 |10 (35 |Surely human change dominated in this period. But cliamte change is increasingly R - see reference to Kasischke 2006
imprtant in the future.
(Joanna House, QUEST, University of Bristol)
E-4-188 10 |36 |10 (36 |Additional references: thank you
Alencar, A.C., D.C. Nepstad and M.C.V. Diaz. 2006. Forest understory fire in the
Brazilian Amazon in ENSO and non-ENSO years: Area burned and committed carbon
emissions. Earth Interactions Vol. 10, paper 6, pp. 1-17. (http://earthinteractions.org).
Barbosa, R.1. and P.M. Fearnside. 1999. Incéndios na Amazonia brasileira: Estimativa da
emissao de gases do efeito estufa pela queima de diferentes ecossistemas de Roraima
(Philip Fearnside, National Institute for Research in the Amazon - INPA)
E-4-189 10 |38 |10 (39 |Citations should also include van der Werf (2004) A done
van der Werf, G.R., J.T. Randerson, G.J. Collatz, L. Giglio, P.S. Kasibhatla, A. Arellano,
S.C. Olsen, and E.S. Kasischke, Continental-scale partitioning of fire emissions during the
97/98 El Nino, Science, 303, 73-76, 2004.
(Eric Kasischke, University of Maryland)
E-4-190 10 |39 |10 (40 |Additional reference: thank you
Barlow, J., C. Peres, R. O. Lagan, and T. Haugaasen. 2003. Large tree mortality and the
decline of forest biomass following Amazonian wildfires. Ecology Letters 6:6-8.
(Philip Fearnside, National Institute for Research in the Amazon - INPA)
E-4-191 10 |40 |10 |40 |alter rainfall patterns how? Increase or decrease? This is complex, uncertain, but may involve more intense

(Joanna House, QUEST, University of Bristol)

events. Text revised




E-4-192 10 |40 At the end of the sentence that ends on line 40, add the following: "Nevertheless, recent |R - this section is about fire, not Amazon rainforests. This
data from Amazonia spanning 25 years (1976-2001) indicate that mortality and will appear in the forest section. We cross reference to the
recruitment rates have both increased significantly in virtually every region and section
environmental zone, and that long-acting and widespread environmental changes are
stimulating the growth and productivity of Amazon forests [O. L. Phillips, T. R. Baker, L.

Arroyo, et al., Pattern and process in Amazon tree turnover, 1976-2001, Philosophical
Transactions of the Royal Society of London Series B - Biological Sciences 359: 381 —
407 (2004); see also: Y. Malhi and O.L. Phillips, Tropical forests and global atmospheric
change: a synthesis, Philosophical Transactions of the Royal Society of London Series B -
Biological Sciences 359: 549-556 (2004).] "

(Indur Goklany, US Department of the Interior)

E-4-193 10 |41 |10 (43 |Work by Bergeron et al (2001, Can. J. For. Res 31(3): 384-391, and later publications) A - reference to this woprk added
shows a drop in fire frrequency in the Eastern boreal forest of Canada. The trend towards
increased fire frequency is not necessarily linear nor is it universal, at least in the short
term.

(Pierre Bernier, Natural Resources Canada)

E-4-194 10 |41 |10 (41 |notjustin DGVMs but in all models A - text revised
(Joanna House, QUEST, University of Bristol)

E-4-195 10 (41 what are DGVMs? Write out in full the first time the acronym is used TR
(Clair Hanson, IPCC TSU)

E-4-196 10 |41 Define DGCM at its first use (here), not on pg 13 line 2 TR
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-197 10 |42 Fosberg et al (1999) does not actually present any model results, a la Thonicke et al. Reference removed
(2001). A better reference would be van der Werf et al. (2003)
van der Werf, G.R., J.T. Randerson, G.J. Collatz, and L. Giglio, Carbon emissions from
fires in tropical and sub-tropical ecosystems, Global Change Biology, 9, 547-562, 2003.

(Eric Kasischke, University of Maryland)

E-4-198 10 |43 remove 'of the importance’ and move 'globally’ --> The global implications A
(Clair Hanson, IPCC TSU)

E-4-199 10 |44 |10 (51 |“Firstly, ... climate change” -> | don’t see the relationship between what you explain here |Added "regionally and globally™ to the chapeau for this
and the global implications of the importance of fire. This part should be rewritten. sentence
(Laura Llorens Guasch, University of Girona)

E-4-200 10 |45 |10 (48 |This section is supposed to be devoted to a description of current sensitivities, and notto |A
policy recommendations. Accordingly, eliminate the sentence beginning with "Therefore
management needs ..." on line 45.

(Indur Goklany, US Department of the Interior)

E-4-201 10 |50 |10 (51 |[Justareminder of previous emails with Andreas that there is evidence (Fleming, R.A., J- |A - text now has a para on insects as a distrubance
N. Candau, & R.S. McAlpine. 2002. Landscape-scale analysis of interactions between
insect defoliation and forest fire in central Canada. Climatic Change 55(1): 251-272) that
spruce budworm outbreaks also 'drive’ fire potential and that CC influences this interaction
between disturbances.

(Richard Fleming, Great Lakes Forest Research Centre)
E-4-202 10 |51 |10 (51 |Additional reference: Thank you - we cite this now




Nepstad, D.C., P Lefebvre, U.L Silva Jr., J. Tomasella, P. Schlesinger, L. Solorzano, P.
Moutinho, D. Ray and J.G. Benito. 2004. Amazon drought and its implications for forest
flammability and tree growth: A basin-wide analysis. Global Change Biology 10(5): 704-
712.

(Philip Fearnside, National Institute for Research in the Amazon - INPA)

E-4-203 11 |1 11 (12 |A very important point and | welcome the IPCC including the importance of IAS A
(Gregory Masters, CABI)

E-4-204 11 |1 12 |There are a wealth of marine and freshwater invasive species examples that could be Added two important reviews as references
added here.

(Lara Hansen, WWF)

E-4-205 11 |1 In the context of climate change, what's an "invasive" species? When the last ice age This comment illustrates the difficulty of explicit and
retreated, and species pushed polewards, weren't these species "invasive"? Would it have [unambiguous human definitions of the natural world.
been better if invasive species had not colonized land as its climate changed? Clearly, species advancing in response to natural climate

change are not invasive in the sense used here. Species

introduced by human interference far beyond the range they

would have been able to get to naturally are alien, or non-
(Indur Goklany, US Department of the Interior) native, and species advancing in response to anthropogenic

E-4-206 11 |1 Greater storminess and higher return of extreme events will also alter disturbance regimes [Thank you - we cite this now
in coastal ecosystems leading to changes in diversity and hence ecosystem functioning.
Saltmarshes, mangroves and coral reefs are likely to be particularly vulnerable (Bertness,
M.D. and P. Ewanchuk. 2002. Latitudinal and Climate-Driven Variation in the Strength
and Nature of Biological Interactions. Oecologia 132: 392-401; Bertness, M.D.,
P.Ewanchuk, and B.R. Silliman. 2002. Anthropogenic modification of New England salt
marsh landscapes. Proceedings of the National Academy of Science 99 (3):1395-1398)
(Stephen John Hawkins, The Marine Biological Association of the United Kingdom)

E-4-207 11 |5 11 |6 | think authors should explain better this example. TR
(Laura Llorens Guasch, University of Girona)

E-4-208 11 |12 Include at the end: Interactions between climate change and invasive non-native species  |Due to page limitations suggestion was not followed, but

have also been shown in marine systems (Stachowicz JJ et al. PROCEEDINGS OF THE
NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AMERICA 99
(24): 15497-15500 NOV 26 2002) with major functional consequences.

(Stephen John Hawkins, The Marine Biological Association of the United Kingdom)

work has been cited elsewhere, l.e. section 4.6.1 where role
of invasive species for adaptation is discussed.




E-4-209

11

12

Add a new paragraph, which would read as follows: "Despite the additional disturbances
that might have been caused or exacerbated by climate change (e.g., increasing fire
frequency, and pest pressures), a comprehensive global analysis of the impact of global
climatic changes on vegetation productivity for 18 years (1982 to 1999) based on both
climatic data and satellite observations of vegetation activity indicates that recent climatic
changes have enhanced plant growth in northern mid-latitudes and high latitudes (Nemani
et al. 2003). Their results indicate that global changes in climate and CO2 have eased
several critical climatic constraints to plant growth, such that net primary production
increased 6% globally, with the largest increase in tropical ecosystems. Amazon rain
forests accounted for 42% of the global increase in net primary production, owing mainly
to decreased cloud cover and the resulting increase in solar radiation."

(Indur Goklany, US Department of the Interior)

A - in fact we point this out in sections 4.4.1 and 4.4.10,
that the carbon balance of the biosphere is biased towards
greater sink strength with low levels of climate change (due
warming in high latitiudes and decreased cloudiness in
tropical forest), but this has little to do with disturbance
which is focused in specific regions, and probably reflects a
failure of remote sensing to quanitfy this at the scales at
which the Nemani study was done. Recent papers with Dan
Nepstad as co-authors refer.

E-4-210

11

13

Add - Paragraph on insect pests, mentioned in last sentence of report. Insect pests respond
to changes in temperatures and precipitation, and to weather extremes and climate
variability, Spruce bark beetles for instance, are flourishing from Arizona to Alaska,
decimating forests, as warmer temperatures allow over-wintering range changes in altitude
and latitude and extra generations per annum. Meanwhile, remnant droughts weaken tree
defenses by drying the resin that drowns the beetles as they try to bore through the bark
(Allan and Bershears, 2005 (need REF), Epstein and Mills, 2005, Burkett et al, 2005).

The combination of further drought and dead stands are contributing to wildfires in the
Western US and Canada (see Epstein and Mills, 2005) leading to carbon pulses, injury and
property damage, harm to wildlife and impacts on watersheds. Elsewhere in the US tent
caterpillars and the woolly adelgid are threatening Eastern forests and the emerald borer is
killing ashes in the mid west.

The synergies between warming induced range changes and pest abundance, extremes and
pest abundance, extremes and their impacts on tree defenses, and extremes themselves
could produce large-scale forest diebacks, with consequences for ecosystem functions,
animal diversity, atmospheric carbon and even oxygen levels, if forests are so affected on
multiple continents. These issues are addressed and further referenced on p27 and Box 5-
10. Two (of many) refs on Tipping Points

» Walker, G. The tipping point of the iceberg. Nature 441, 802-805 (2006).
And

Nature 2005 ref addressing on work of John Schellnhuber

(Paul Epstein, Harvard Medical School)

Done, thank you for the advice

E-4-211

11

15

Section 4/3: not really sure what this section is trying to get over. Seems more about
methods
(Joanna House, QUEST, University of Bristol)

A - Title of section altered and section was substantially
rewritten.

E-4-212

11

17

11

21

suggest delete paragraph as technical and not necessarily relevant for reader to know
(Joanna House, QUEST, University of Bristol)

A partly - much of text deleted

E-4-213

11

17

11

18

“Climate models ... models” -> rephrase.

R - There is no alternative, equally clear term for term







E-4-230 12 (27 (12 |28 |Replace the sentence starting with "Consequently, many impact studies..." on line 27 with |A - Text rewritten
the following: "In particular, if temperature changes are low to moderate and CO2
continues to rise, productivity of agriculture and forestry, for instance, will increase (see,

e.g., Levy et al. 2004), which — all else being equal -- should relieve some of these
pressures because less land would then be needed to be cultivated or harvested for food,
fiber and timber (Goklany 1998, 2000, 2003a, 2005a, 2006a). Of course, in the long term,
excessive temperatures would be detrimental.”

(Indur Goklany, US Department of the Interior)

E-4-231 12 |33 |12 (43 |this para seems more about modelling methods as per last section A - Modeling is key to project future impacts
(Joanna House, QUEST, University of Bristol)

E-4-232 12 |33 |12 (43 |Can't correlative and mechanistic approaches be used to back project or hindcast where the|A - Yes. However, the purpose of this comment is not very
results are then compared with those from the responses from past climate changes and clear. We guess it actually targets at the second last
hence accuracy of these approaches be assessed statement. We have inserted some text to clarify our
(Gregory Masters, CABI) intentions with respect to the guessed intention of this

commant

E-4-233 12 (33 (12 |34 |“To project ... approaches” -> rephrase. A text improved
(Laura Llorens Guasch, University of Girona)

E-4-234 12 |34 raise --> rise A
(Clair Hanson, IPCC TSU)

E-4-235 12 |34 Analog not anolog A
(Pam Berry, University of Oxford)

E-4-236 12 |36 should be "present” A
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-237 12 |36 It is not clear whether this is talking about using the presence of species as the basis for ~ |A - The 2nd is the case and wording was correct from
modelling or whether it is referring to using the present as the basis for modelling the "presence" to "present”
future.

(Pam Berry, University of Oxford)

E-4-238 12 |41 replace ; with . A
(Clair Hanson, IPCC TSU)

E-4-239 12 (46 Section 4.4.1: Mostly focuses on CO2 fertilisation which is not a climate effect butisa |The comment on R=f(T) does not reflect best knowledge.

separate driver that may to some extent ameliorate climate change imapcts. Could
summarise info on CO2 more and focus on real cliamte drivers of change. For exapmple,
one of the most important drivers of climate change in changing terrestrial carbon budgets
is the temeprature effects on soil respiration. these are potentially huge and even larger
than previosuly expected (see Knorr et al., 2005, nature). This section probably needs to
say upfront somewhere that the link bewtween ecosystems and claimte here is greenhosue
gases, may be obvious but not stated. Also greenhouse gases otehr thant CO2 largely
ignored. natural processes in wetland ecosystems account for about 25-30% of current
methane emissions and are expected to be dramatically changed by cliamte change with
potentially large loses from drying peatlands and melting permafrost. A further 30% of
methane emiissions are from agricultural ecosystems - not expected to be dramatically
altered by cliamte change, more land use change. Ecosystems account for about 90% of cu

(Joanna House, QUEST, University of Bristol)

There is no evidence that a warmer climate (except for
arctic systems with permafrost) will enhance soil R. This is
a wide spread misconception derived from short term T-
responses. A global comparison across thermal gradients
(e.g. Raich and Nadelhoffer) shows that soil R is a function
of site productivity (litter production). The definition of
greenhouse gases is given elsewhere.CO2 fertilisation is (a)
a climate effect in the sense that CO2 also drives climate,
i.e. the two are coupled; (b) there is strong interaction
between direct CO2 effects and climatic effects. A focus on
CO2 here is therefore quite appropriate

wi:

R - CO2 fertilisation is (a) a climate effect in the sense that

FaVaVal 1 Loz s ) e 1 1. /1N &l




E-4-240 [(A |12 General Comment on Section 4.4: This section for the most part uncritically reports the  |R - It would indeed be useful to include a longer section on
results of numerous studies that project -- not "predict", as is sometimes claimed in the text|studies that validate the models that project the impacts of
-- impacts. However, there is no information provided as to why the results of any specific [climate change, but space limitations make this impossible.
impacts study can be trusted to provide accurate results. For example, there is no This would also lead even deeper into the realm of
information as to how well the impact model reproduces recent changes in biota; the ecosystem modelling, which is not the core task of the
strength or weaknesses of the cascade of models that it uses to estimate impacts; what IPCC, though clearly relevant. Successor studies to the
processes does the model incorporate or ignore; what are the uncertainties in its results; Millenium Ecosystem Assessment will have to take up this
and so forth. Without such a bona fide critical evaluation of the various studies and the point. A starting point is Prentice et al. (2006), which is
methods used to project impacts, it's hard to give credence to the results reported here. being cited.
Providing such information should be one of IPCC's primary tasks, and so far this gfm/ck:
obligation has not been discharged well. this is to be handeled by a modeller. I tend to agree
(Indur Goklany, US Department of the Interior) ‘LVI: ; L L )

E-4-241 13 |1 13 |9 | do not agree with the assertion in Line 1 — “The most advanced tools to achieve this R - the sentence refers to scaling-up to the global scale;
scaling-up to global scale are Dynamic Global VVegetation Models...” especially in light of |there are much better models than DGV Ms that represent
the sentence on Lines 4 and 5 that states “Reliability of results has improved in relation to |processes at the local or regional scale, but their scaling-up
previous generations of models but several aspects remain incompletely tested.” | believe [is not possible or is nt being done for a variety of reasons.
this paragraph gives short shrift to several other types of models that deal with So at the global scale, DGVMs remain, and even though
understanding the underlying linkages between physiologic processes, climate change, and |they may lack detail that is present in regional-scale
biogeochemical cycling. Each type of modeling approach has its own strengths and models, they are, as stated, currently the most advanced
weaknesses, and it is through the exercising, comparison, and continuous updating of available tools. The expert reviewer refers to "several other
models that use different approaches that a better understanding of ecosystem processes at [types of models" but does not provide any examples or
multiple scalesemerges. This paragraph seems to me to be rather self-serving to those who [pointers. We are not aware of other global-scale approaches
have adopted the DGVM approach, and does not represent an objective review of the that rival the achievements of DGVMs.
current state of the science. ck/gfm:
(Eric Kasischke, University of Maryland) thlis is for a modelling expert. | tend to agree

E-4-242 13 |7 matches --> agreement A - done
(Clair Hanson, IPCC TSU)

E-4-243 13 |11 |13 (26 |This section should be updates taking into account the recebnt C4MIP work with
COUPLED models of carbon cycli ng and climate, as described in the draft Chapter 7 of
the WG1 report.
(lain Colin Prentice, University of Bristol)

E-4-244 (A |13 |11 |13 |12 |[Suggest delete "based on methods ..... 1998) - too technical, anyway DGVMs were A - the passage was deleted
available long before the TAR and are used in the TAR
(Joanna House, QUEST, University of Bristol)

E-4-245 [A |13 |11 (13 |26 [if these are results from the Tar put in past tense and say how things have changed since |A - we group TAR results and revisions in substections in
the TAR the major impacts subsections (4.4.1 to 4.4.9)
(Joanna House, QUEST, University of Bristol)

E-4-246 (A |13 |11 (13 |26 |From the subsection title it seems that this paragraph is meant to be a summary of the key |A - we have written a chapeau paragraph to introduce the

vulnerabilities identified in the TAR. It is not clear at what point the chapter moves on to
consider the developments since the TAR. The same applies in the other sections.

(Pam Berry, University of Oxford)

subsections, and revised the text substantially




E-4-247 (A |13 |11 (13 |11 |"vulenrabilities" seems inapprorpiate e.g. "greening"” does not seem to be a vulnerability. |R - greening is a vulnerability in the sense that every
Perhaps "results" or "impacts" change is a change to the underlying ecosystem, whether
this change is more or less biomass. Whether the change is
(Joanna House, QUEST, University of Bristol) positive or negative depends on the question and the metric.
E-4-248 [(A |13 |11 Sentence is unclear, helpful to state what is predated. A - passage has been deleted
(Pam Berry, University of Oxford)
E-4-249 13 |12 |13 (12 |Equilibrium biogeography models don't belong here. They have not been used for the A - yes, the passage was removed. Indeed, only DGVMs
purpose stated. have addressed the temporal development of carbon
(lain Colin Prentice, University of Bristol) source/sinks
E-4-250 13 |15 |13 (18 |“Substantial ... today” -> too long sentence. A - sentence was split into two
(Laura Llorens Guasch, University of Girona)
E-4-251 13 |18 Schaphaff et al. (2006) present their work as an update of and improvement on Cramer et [Schaphaff was cited in various places and should also be
al. (2001) (Cramer is one of the co-authors), and so should cited in place of Cramer etel. [used here
(2001). An enhanced vegetation model (which accounts for lagged changing species wl:
composition and climatic and direct CO2 effects) was driven with patterns of climatic R - the section refers to TAR knowledge and Schaphoff et
change from 5 different AOGCMs, all with the 1S92a GHG concentration scenario. The  [al. is recent; also the Schaphoff study is only partially an
key results are: the terrestrial biophere shifts from a net sink at present (in all five models) [update: Cramer et al. use 1 scenario and 6 DGVMs,
to a net source in 3 models by 2050 or so, becomes roughly netural in one model, and Schaphoff et al. 5 scenarios and 1 DGVM.
remains a net (and rather strong) sink in one model. REFERENCE: Schaphoff et al. 2006.
Terrestrial biosphere carbon storage under alternative climate projections. Climatic
Change 74: 97-122.
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-252 13 |19 |13 (20 |The mention that the TAR identified the dieback of Amazonian forest as a result with a R - the section summarised the findings of TAR.
“high degree of uncertainty” should be complemented somewhere with a statement that
work since the TAR has, in general, decreased the degree of uncertainty associated with
this general result. See:
Stainforth, D.A., T. Aina, C. Christensen, M. Collins, N. Faull, D.J. Frame, J.A.
Kettleborough, S. Knight, A. Martin, J.M. Murphy, C. Piani, D. Sexton, L.A. Smith, R.A.
Spicer, A.J. Thorpe and M.R. Allen. 2005.
Uncertainty in predictions of the climate response to rising levels of greenhouse gases.
Nature 433: 403-406.
Huntingford, C., P.O. Harris, N. Gedney, P.M. Cox, R.A. Betts, J.A. Marengo and J.H.C.
Gash. 2004. Using a GCM analogue model to investigate the potential for Amazonian
forest dieback. Theoretical and Applied Climatology 78: 177-185.
(Philip Fearnside, National Institute for Research in the Amazon - INPA)
E-4-253 (A |13 |19 (13 |20 |[references 77?7
(Joanna House, QUEST, University of Bristol)
E-4-254 (A |13 |21 (13 |21 |over what period? By when? ???
(Joanna House, QUEST, University of Bristol)
E-4-255 (A |13 |21 indicate the time period to which these fluxes pertain 77?7
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-256 (A (13 (23 |13 |26 |Good point! NA




(Richard Fleming, Great Lakes Forest Research Centre)

E-4-257 13 |23 |13 (24 |“Key ... evolution” -> too long and confusing sentence. Rephrase. R - splitting setence is not helpful in this case, and it does
(Laura Llorens Guasch, University of Girona) not seem confusing

E-4-258 13 |26 |13 (26 |and were these needs met or are they still outstanding R - this is a summary of TAR only, not of subsequent
(Joanna House, QUEST, University of Bristol) developments

E-4-259 13 (28 (13 |43 |This paragraph presents a narrative along the lines "At first we believed that CO2 would |needs rewording, but the message seems ok given the data
have bigger effects but new evidence is contradictory to that". In fact, the stgory has from Duke, Oak Ridge and Basel for closed forests and the
always been that there are those who see CO2 effects in teh ecvidence and those who grassland data for undisturbed grassland (once moisture
prefer to deny them as fasr as possible. But IPCC requires a more objective approach and |[saving affects are acounted for: Morgan et al. review).
so this section should be reworded in a more objective and less political way. Much of the confusion seems to rise from the terms used:
(lain Colin Prentice, University of Bristol) All experiments show a large increas in GPP (irrelevant), a

E-4-260 13 |28 |13 (28 |not sure what is meant by having sub-title "impacts" here. Perhaps new results since the [Now explained in a chapeau parapgraph
TAR. What are the TAR results "vulnerabilities" and these "impacts"?

(Joanna House, QUEST, University of Bristol)

E-4-261 13 |28 |13 (30 |~Note the models have very different assumptions on CO2 fertilsiation effects and | agree, this is all a matter of definition and terms.
acclimation. The enhanced NPP over what period or comapred to what period. Is this Acclimation is a bad term in this context. The issue is more
(Joanna House, QUEST, University of Bristol) likely related to long term element stoichiometry. To cover

this in full would need far more printing space.

wi:

R - the general statement of the text remains true and does
not imply all models are the same; it also holds for a large
variety of future periods

E-4-262 13 |28 Somewhere in here you need to add something on the effects of carbon dioxide on marine [Thank you - we refer to this now
nutrient cycling and acidification issues.

(Lara Hansen, WWF)

E-4-263 13 |28 43 |poorly written, difficult to follow R - do not agree
(Clair Hanson, IPCC TSU)

E-4-264 13 |32 |13 (32 |surely effects on water relations enhance CO2 direct fertilisation effects rather than Again, a deetailed covering of this issue would need far
constrain them. What are the effects of CO2 fertilisation on biodiversity exactly (leaving [more space. The problem is the distinction of absolute vs.
aside ocean acidification which is potentially very detrimental to biodviesity and possibly [relative responses. Relative ones may increas, while
other marine ecosystem services such as coral reef amenity and fish stocks, but is not absolute ones are certainly smaller. Water driven CO2-
mentioned here - see recent synthesis reports to the royal society in the UK and WBGU in [signals are extremely delicate as Morgan et al showed in
Germany). Ifitis the switch between C3 and C4 plants, say how this will effect their review (Oecologia). Gifford showed that the C3/C4
(Joanna House, QUEST, University of Bristol) effect is soil moisture driven, likely an artifact of

E-4-265 13 |36 |13 |[37 |suggest replacing text "...water savings DUE TO reduced stomatal conductance..." ok
(Joanna House, QUEST, University of Bristol)

E-4-266 13 |38 |13 (38 |what is meant by "atmospheric feedback' here, cliamte feedback? A - we have reworded this sentence to clarify.

(Joanna House, QUEST, University of Bristol)
E-4-267 13 |38 |13 [40 |Similar result with no CO2 fertilisation in mature boreal forest ecosystem demonstrated by |A - thank you for this useful reference

Rasmussen et al., 2002
(Claus Beier, Risoe National Laboratory)




E-4-268 A |13 |38 |13 (41 |[Should mention that the study by Shaw et al. is for grasslands. A
(Philip Fearnside, National Institute for Research in the Amazon - INPA)

E-4-269 (A |13 |45 (14 |11 [With the amount of work looking at Aspen and CO2/0O3 interactions at the Rhinelander  |We now cite the Norby review in PNAS (No51)

FACE experiment, | was slightly surprised not to see any of it referenced here. An update
of this work can be found at their website: http://aspenface.mtu.edu/
(Gregory Masters, CABI)

E-4-270 13 |45 |14 (11 |this paragraph reads as though two people have written it (1) from In 45-2 and (2) from 2- |A - text revised
11 (better). Please try to ensure consistency
(Clair Hanson, IPCC TSU)

E-4-271 13 |45 |14 |11 |The Korner et al results show a more mixed picture, with most species actually showing |All these results depend on the units used (see above for
no basal area increment response to increased CO2. GPP, NPP vs. biomass/basal area).

(Pierre Bernier, Natural Resources Canada)

E-4-272 13 |49 |13 (50 |The interpretation of forest FACE experiments given here simnply doesn't fit the facts. It |We accept this important comment and now cite the Norby
is the unreplicated "prototype™ plot at Duke that shows rapid falling-off of CO2-induced |paper - thank you - it is a critical one, and we also cite the B
NPP increase; the three othera show not the slightest sign of diminution after six years of |factor that results. However, this comment to some extent
fumigation. The most important reference on the subject of forest FACE plots, the PNAS |reflects above units confusion. There is no biomass (c-
paper by Norby et al. (2005), is inexplicably ignored. That paper shows that there is a very [stock) response in Oak Ridge and Basel, but there is one at
consistent pattern of around 20 to 25 % NPP stimulation resulting from a 200 ppm Duke, but Schafer et al made it clear that this resulted from
enhahncement across all woody biomes. The Hungate et al. experiment is somehwat a single (out of 3 pairs) FACE-ring with exceptional
beside the point here because it is a rapdily evolving system, i.e. the degree of CO2 growth. NPP is nice to know, but does not necessarily
stimulation chanaes over the develooment of the ecosvstem -- this is a different reflect C-sequestration. At Oak Ridge NPP gains are
(lain Colin Prentice, University of Bristol) restricted to annual fine root turnover. Hungate and the

E-4-273 (A |13 |50 simulation to increase with rapidly diminishes with time TR
(Clair Hanson, IPCC TSU)

E-4-274 (A |14 |2 14 |5 The paragraph is also muddled with too many "Howevers". TR
(lain Colin Prentice, University of Bristol)

E-4-275 14 |7 14 |11 |This is almost incredible sophistry. The more the plants (especially lianas) respond to Have not seen the original text, but any faster tree turnover
CO2, we are expected to believe, the less carbon they will store... There is no objective would reduce the hectare based mean C-stock (reduced
reason to believe that a "more dynamic" forest will store less carbon. Fater turnover of residence time). Exactly this had been evidenced for
tissues means a greater rate of addition of carbon to the soil and thus a carbon sink. The  |Amazonia, the world's single biggest biomass C-pool. The
magnitude of the resulting sink was calculated from Phillips et al.'s results in the TAR. highest stocks are found in the slowest growing forests (see
This is very rough, obviously, but it shows that the effect is not negligible. And Phillips  |Malhi et al. GCB 12:1107, 2006 coauthored by Phillips).
and his team have done a lot of work since the TAR, including several publications not The correlation between C-storage and rate of growth is
cited here, consolidating their results and counrerina criticisms of their methodoloay. So  [negative in humid, steady state systems. | do not see the
(lain Colin Prentice, University of Bristol) sophistry. These are well known facts from forest research

E-4-276 (A |14 |9 14 |9 Additional reference: A - thank you for this useful reference
Laurance, W.F., A.A. Oliveira, S.G. Laurance, R. Condit, H.E.M. Nascimento, A.C.

Sanchez-Thorin, T.E. Lovejoy, A. Andrade, S. D’Angelo, J.E. Ribeiro & C.W. Dick.
2004. Pervasive alteration of tree communities in undisturbed Amazonian forests. Nature
428: 171-175.

(Philip Fearnside, National Institute for Research in the Amazon - INPA)

E-4-277 |[A |14 |13 (14 |47 |Excessive detail. Shorten A - text revised
(Richard Fleming, Great Lakes Forest Research Centre)

E-4-278 [A (14 |13 15 [doesn't make sense A - text revised
(Clair Hanson, IPCC TSU)




E-4-279 14 |16 |14 (17 |DELETE "contrasting with earlier expectations™ unless you can say who had thos A - text revised
exepctations, and why.

(lain Colin Prentice, University of Bristol)

E-4-280 14 |18 |14 (21 |l am not familiar with the Leuzinger paper, but in any case I can't understand what this A - text revised
sentence means.

(lain Colin Prentice, University of Bristol)

E-4-281 (A |14 |18 these? What may be reduced? TR
(Clair Hanson, IPCC TSU)

E-4-282 (A (14 |18 “these” -> do you mean “evapotranspiration rate”? TR
(Laura Llorens Guasch, University of Girona)

E-4-283 14 |24 |14 |25 |l can't understand this sentence either, nor the preceding sentence. There seems to be an  |A - Text revised (We reinterpret this result more in line
implication that "gas exchange theory" whatever that may be is wrong. Is Gedney for or  |with Gedneys principle finding, that rising CO2 may have
against "gas exchange theory"? And what on erath is "atmospheric feedback resulting from{reduced evapotranspiration through its stomatal effects.)
reduced evaporation" -- no reference is given.

(lain Colin Prentice, University of Bristol)

E-4-284 (A |14 |25 (14 |25 |whatis meant by "atmospheric feedback' here, cliamte feedback? TR
(Joanna House, QUEST, University of Bristol)

E-4-285 (A (14 |28 remove 'the' A
(Clair Hanson, IPCC TSU)

E-4-286 14 |32 |14 (32 |The use of "would" here is a tell-tale sign that there is in fact no evidence for this effect.  |A - text revised
It's a pure model prediction, of the kind routinely derided in other places in the text.

(lain Colin Prentice, University of Bristol)

E-4-287 14 |33 |14 (36 |More gratuitous model-bashing already in the same sentence.... This is completely A - we have deleted the term "acclimation™ from this
garbled. Acclimation hasn't been mentioned up to now. It is a real phenomenon that has  [sentence and reworded it to account for this useful
not been fully explained, but it is interesting that after acclimation, there is always a comment
positive CO2 effect remaining. In other words, acclimation deos not necessarily imply that
the CO2 effect diminishes. Then we see an old favourite, ""a faster diminishing... THAN
PREVIOUSLY ASSUMED" -- by whom and on what basis? By modellers, perhaps.... so
it may be worth pointing out that the LPJ model used by Scholze et al. has always
explicitly predicted the occurrence of acclimation in response to raised CO2.

(lain Colin Prentice, University of Bristol)

E-4-288 (A |14 |38 (14 |47 |here finally is some text on the temperature response of soil respiration, but hidden in A - we have cited a recent review (Norby et al 2007, N053)
nutrient effects to expand this point
(Joanna House, QUEST, University of Bristol)

E-4-280 (A |14 |38 should be "what fraction might be added to" A - reworded
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-290 (A |14 |44 (14 |47 |Not only Eliasson et al. but also the whole set of studies reviewed by Rustad et al., and a |A - Indeed an excellent point. We agree, none of these soil

number of more rtecent studies, agree that the initial burst of increased respiration seen in
warming experiments is transitory, typuically lasting only 2- 3 years. But as Knorr et al.
(2005, Nature) showed, this is exactly what would be expected due to "burning off" of the
most active soil carbon and it carries NO INFORMATION about the temperature response
of the bulk of the soil carbon. Thus, the text as written here betrays lack of understanding
of the current literature on the subject.

(lain Colin Prentice, University of Bristol)

heating works should be used to infer global warming
effects on R. Nadelhoffer and Raich have shown that soil R
is driven by litter production, irrespective of T. Permafrost
thawing being an exception.

EI30, Ru40, Kn13




E-4-291 14 |45 |14 |47 |thisis not "by contrast' but would be expected fromt heproperties of soils and the way they |A - we revise this piece, and cite Knorr et al 2005 (Kn13)
decompose. Soils are made up of labile (rapidly decomposing) components as well as Bel62, Schu29
slower decomposing components. A warming experiment would burn of the labil perions
as mentioned but is not long-term enough to see what happens to the slower pools. The
ballamy and Schulze results are based on long-term real responses and probably capture
this. both types of results are exactly as would be expected from soil respiration theory
and can be predicted by the same multi-pool models. See Knoor et al 2005 nautre paper
which explains exactly these kinds of apparent inconsistencies.
(Joanna House, QUEST, University of Bristol)
E-4-292 14 (51 (15 |1 |this part is rather confusing. | suggest authors to rewrite it. A - comprehensively rewritten section
(Laura Llorens Guasch, University of Girona)
E-4-293 14 |51 |15 (1 |the sentence is not easy to follow A - comprehensively rewritten section
(Joanna House, QUEST, University of Bristol)
E-4-294 14 |51 |15 (1 |The point made here about DGVMs applies quite generally to most DGVMs and all OK - we revised the description of DGVM appropriately
sources of mortality; it is not specific to fire disturbance and so it is not aproprikate to
mention it here.
(lain Colin Prentice, University of Bristol)
E-4-295 14 |52 |15 |1 | don't understand this sentence. Are there words or phrases missing? A - comprehensively rewritten section
(F. Stuart Chapin, I11, University of Alaska Fairbanks)
E-4-296 15 |1 15 (3  [suggest delete this sentence, states the obvious A - comprehensively rewritten section
(Joanna House, QUEST, University of Bristol)
E-4-297 15 |3 15 |6 |you have to state that the assumed rates of migration might be too fast. Otherwise, it does |We do now
not logically follow that the C sequestration is too optimistic, and hence, the word "thus"
is not justified. Also: "Thus" must be preceeded by a semicolon and followed by a comma.
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-298 15 |3 15 |6 not to do with fire, the topic of this paragraph. text rvised
(Joanna House, QUEST, University of Bristol)
E-4-299 15 |8 15 |18 |You should also incorporate the observations of Chapin et al. (2005) in this discussion. A - Good point, but we use this reference elsewhere in the
Chapin, F.S., 1, M. Sturm, M.C. Serreze, J.P. McFadden, J.R. Key, A.H. Lloyd, A.D. chapter , where we discuss these phenomena more in depth.
McGuire, T.S. Rupp, A.H. Lynch, J.P. Schimel, J. Beringer, W.L. Chapman, H.E. Epstein, |We have therefore here only inserted a cross-reference
E.S. Euskirchen, L.D. Hinzman, G. Jia, C.L. Ping, K.D. Tape, C.D.C. Thompson, D.A.
Walker, and J.M. Welker, Role of land-surface changes in Arctic summer warming,
Science, 310, 657-660, 2005.
(Eric Kasischke, University of Maryland)
E-4-300 15 |8 15 |18 |The work be Alan Betts for albedo-induced reforestation offset in teh boreal forest may be |A - Good point, but we use this reference elsewhere in the

worth mentioning (Nature, 2000; 408(6809): 187-190)

(Pierre Bernier, Natural Resources Canada)

chapter , where we discuss these phenomena more in depth.
We have therefore here only inserted a cross-reference




E-4-301 15 (8 15 |18 |The authors state later that land use change is the main driver for C sink change (with CO2 fertilization may be a significant sink, and also allow
which | strongly agree), yet there is only one paragraph here, compared with many on Co2 |vegetation change such as "desedrt green up". It needs a
fertilisation. There needs to be reference int ehis paragraph to the IPCC Speclial report on |specieal discussion. We do discuss land use, but this
LULUCF. The paragraph seems confused, There is not enough explanation of terms and |chapter does not warrant an extensive discussion of this
mechanisms. Could start with imapcts of LUC on greenhouse gases as gloabl climate issue which is dealt with so elswhere (WGIII,9).
effects, then go in to regional biophysical effects. Biophysical effects in particular need
more explanation as this is the only palce they are mentioned and readers might not know
what albedo and laternt heat flux are (note |1 would suggest talk about evaptoranspiration
effects and not mention latent heat fluxas less technical for non-specialist reader, and
effefects precipitation as well as cooling).

(Joanna House, QUEST, University of Bristol)

E-4-302 |[A |15 |14 (15 |18 |Butitcan be shown (see the House et al. paper on tyhe subject) that the absolute global  |A - Indeed a good point. We reference this paper (HoO2ct)
maximum reduction in atmospheric CO2 concentration due to reeforestation lies in the and thanks for the useful reminder.
range of 40 to 70 ppm. This is also consistent with the SRLULC calculations and has not
been challenged.

(lain Colin Prentice, University of Bristol)

E-4-303 (A |15 |20 (15 |23 |Good point! A - thank you
(Richard Fleming, Great Lakes Forest Research Centre)

E-4-304 (A |15 |20 |15 |23 [Generic point not specific to biogeochemical cycles. Put up front somewhere or leave out. |A - we have repositioned this text more appropriately
(Joanna House, QUEST, University of Bristol)

E-4-305 |[A |15 |20 (15 |23 |Delete this paragraph as it is hand-waving. R - Paragraph revised, but retained. It points at the often
overlooked nonlinear effects, causing sudden and important
changes in ecosystem structure. As also stressed in the cited
articles, there is a need to recognize that non-linear
responses to climate change are a likely response, because
of the general predominance of the "gradual change"

. : N : paradigm.
(lain Colin Prentice, University of Bristol)

E-4-306 [A |15 |25 (15 |26 |[Put this sentence up front in this section since C is all that is talked about R - do not agree
(Joanna House, QUEST, University of Bristol)

E-4-307 |[A |15 |26 (15 |27 |notjust DGVMs R - the positive feedback from the land biosphere into the
(Joanna House, QUEST, University of Bristol) atmosphere was studied with DGVMs

E-4-308 15 |28 |15 |[31 |Schaphaff et al. (2006) present their work as an update of and improvement on Cramer et |R - Thanks for all the arguments, but it is not quite clear
al. (2001) (Cramer is one of the co-authors), and so should cited in place of Cramer et el. |what the reviewer suggests. We see also no big conflict
(2001). An enhanced vegetation model (which accounts for lagged changing species between the two mentioned papers and see little reason to
composition and climatic and direct CO2 effects) was driven with patterns of climatic change the citations.
change from 5 different AOGCMs, all with the 1S92a GHG concentration scenario. The
key results are: the terrestrial biophere shifts from a net sink at present (in all five models)
to a net source in 3 models by 2050 or so, becomes roughly netural in one model, and
remains a net (and rather strong) sink in one model. REFERENCE: Schaphoff et al. 2006.

Terrestrial biosphere carbon storage under alternative climate projections. Climatic
Change 74: 97-122.
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-309 (A |15 |28 “HACM2-SUL Cramer et al.” -> a comma is missing. A - corrected




(Laura Llorens Guasch, University of Girona)

E-4-310 15 |30 |15 (31 |NEP stands for Net Ecosystem (not Ecosphere) productivity. The TAR also distinguished |The term "Net ecosphere productivty" was on purpose used
NEP from NBP, net biome productivity, following Schulze and Heimann. If you like this |here, accounting for net biospheric productivity, since NBP
distinction, be clear about which you mean. does not per se imply global scale (see Gillard, 1969.
Nature, 223: 500-501).
Term revised to NBP, net Biome Productivity (following
Schulze and Heimann inasmuch as all exchange processes
are considered). But reviewer should also be aware of the
arguments by Randerson et al., 2002. Ecol. Appl, 12(4):
937-947 on this topic and that whatever one chooses, the
terms are likely to be misunderstood or sometimes even
being misused. Thus "Net Ecosphere Productivity" is pretty
clear, has no tradition of misuse, and is therefore somewhat
(lain Colin Prentice, University of Bristol) attractive.
E-4-311 15 |30 |15 (31 |"climate change impacts on NEP" - ECOSYSTEM not ecosphere. Need to explain A see also E-4-310
mechanisms of this earlier in section as mainly only talked about CO2 fertilisation effects
(Joanna House, QUEST, University of Bristol)
E-4-312 15 |34 |15 (35 |Whichtrends. Also this seems a ridiculous statement as cant stabilise climate even if cut |R - we are citing a model simulation that makes this
concentrations to zero due to massive time lags involved. "ridiculous"” assumption, merely to make the point that net
CO2 emissions form ecosystems are likely in the future.
. : Nonetheless we have revised the text somewhat
(Joanna House, QUEST, University of Bristol)
E-4-313 15 |36 |15 (36 |increased it compared to what, over what period? TR
(Joanna House, QUEST, University of Bristol)
E-4-314 15 |38 |15 (38 |does CO2 fertilsitaionreall saturate post-2020, is this just one model result? Is there any |TR and discussion improved
evidence that CO2 fertilsiation will "saturate” at any point in the near future?
(Joanna House, QUEST, University of Bristol)
E-4-315 15 |45 full stop and new sentence after ‘feedback)’ A- we reworded this sentence
(Clair Hanson, IPCC TSU)
E-4-316 15 |46 |15 |46 |over what period? We provide the time frame (by 2100)
(Joanna House, QUEST, University of Bristol)
E-4-317 15 |48 |15 (49 [if only half of GCM/scenario results show a net source by 2100, then how can you say in |A - We have revised our ES
the executive summary that ecosystems will become a net source by 2030. Should state
that these are the SRES emissions scnearios.
(Joanna House, QUEST, University of Bristol)
E-4-318 15 |48 |15 (48 |"..is predicted BY 2100" A - revised
(Joanna House, QUEST, University of Bristol)
E-4-319 15 |50 change to ‘even for a warming of <2degC by 2100' A - revised
(Clair Hanson, IPCC TSU)
E-4-320 15 |52 what is LPJ? We name the model now, and refer to the authors of the
(Clair Hanson, IPCC TSU) model
E-4-321 16 |25 Fig. 4.2: How good is the fit between the CRU climatology and the other two models? We refer to the original paper

(Gregory Masters, CABI)




E-4-322 16 |36 |16 (36 |Fig 4/2: Why are the results from the CRU climatology so different to the claimtaologies |A - the first disagreement is at the beginning of the 20th
from the models at two points in the past? What is an "effective CO2 fertilisation"? century, where probably CRU data are not reliable due to a
lack of observation stations around the globe; in the
updated figure, CRU results are not given before 1950; the
(Joanna House, QUEST, University of Bristol) second disagreement is later but has been reduced in an
E-4-323 16 |39 |16 (40 |OAGCMs do notinclude vegeetation, it is the next stage of models first represented by Text revised
Cox et al that do, typically called coupled-carbon cycle models, but anyway it is not
necessary to confuse the reader with naming different types of models. It is enoguh to say
"models that explicitly include feedbacks of the biopshere on climate
(Joanna House, QUEST, University of Bristol)
E-4-324 16 |39 please delete "and modeling" A - done
(Tianxiang Luo, Institute of Tibetan Plateau Research, Chinese Academy of Sciences)
E-4-325 16 |42 |16 |42 |Instead of beginning the sentence with "Impacts...", a more concise formulation would be |A - we reformulate this sentence more concisely
"Modeled impacts..." or "Impacts predicted by these types of models..."
(Heiko Balzter, Centre for Ecology and Hydrology)
E-4-326 16 (42 (16 |43 |"POTENTIAL impacts include...." Note that not all mdoels in most recent A- revised
intercomarisons (C4MIP - not sure of reference but see WGI) project amazon dieback.
(Joanna House, QUEST, University of Bristol)
E-4-327 16 (45 |(16 |45 |higher concentration than what? Than without the feedback? A -revised
(Joanna House, QUEST, University of Bristol)
E-4-328 16 |48 |16 |50 |DGVMs also poor at dealing with boreal disturbances. E.g., | spent a week at PIC once We now make this point very explicitly
seeing if we could get spruce budworm disturbances in a DGVM. The big immediate
problem was that the DGVM had one functional type for boreal conifers. It didn't
distinguish host (spruce & fir) from non-hosts (pine). In addition, stand replacing
disturbances cause important shifts in age structure (references cited above) which you
imply (p14 L51 - p15 L1) are ignored by DGV Ms,
(Richard Fleming, Great Lakes Forest Research Centre)
E-4-329 16 F4.2: the caption is unclear. It states that ecosystems become a carbon source with a sink  |Rewrote the caption
peak ~2030. This does not follow from the graph and the caption should be more clearly
phrased. Something along the lines ... ecosystems become less of a carbon sink from
around 2030 - from the figure ecosystems only become a source when NCE becomes
positive which isn’t until ~2060
(Clair Hanson, IPCC TSU)
E-4-330 17 (1 17 |13 |[this paragraph should be rewritten. It is confusing and the ideas are not well linked. The  |Re-arranged the text to make this more clear
last sentence seems to be completely out of context.
(Laura Llorens Guasch, University of Girona)
E-4-331 17 |1 17 |12 |this paragraph seems a cursory attempt to try and get some marine ecosystems in here. Re-arranged the text to make this more clear

There is more that could be said in a more coherent manner

(Joanna House, QUEST, University of Bristol)




E-4-332 17 |12 |17 |13 |this sentence is about terrestrail fluxes wheras the rest of the paragraph is about ocean Re-arranged the text to make this more clear
ecosystems so it does not belong here. la m not sure that this results can really be
commented on at all here yet. It is not clear it will scale up at all, or what really impact
wit will ahve on overall carbon balance,a fter all the plants are taking up carbon, even if
they are releasing methane. if their biomass in icnreasing or staying stable there is no net
carbon loss. 1 think this result, while fascinating in itself, is a red herring in this context.
(Joanna House, QUEST, University of Bristol)

E-4-333 17 |14 As this section is rather long, a brief summary paragraph of the key points would be useful |Section shortened considerably

here.There is a summary at the end of Sections 4.4.2 to 4.4.9, and consistency is
recommended.
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-334 17 |16 |36 |7 |Atappropriate points in Sections 4.4.2 to 4.4.8, an increase in the incidence of diseases Done
should be mentioned, based on Harvell, C.D. et al. 2002. Climate warming and disease
risks for terrestrial and marine biota. Science 296: 2158-2162
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-335 17 |18 The latest assessment of global desertification by the Millenium Ecosystem Assessment  |Included
(MEA) published in 2005 should be cited, which includes the estimates of global area
affected by desertification/land degradation: 10-20% of world drylands.
(Atsushi Tsunekawa, Arid Land Research Center, Tottori University)

E-4-336 17 |21 | guess you wanted to say “1 and 3 inhabitants per km2” Done
(Laura Llorens Guasch, University of Girona)

E-4-337 17 |24 29 |please restructure Done
(Clair Hanson, IPCC TSU)

E-4-338 17 |25 “Sense of place” -> not clear what you mean. Done
(Laura Llorens Guasch, University of Girona)

E-4-339 17 |35 two "and" Done
(Pam Berry, University of Oxford)

E-4-340 17 |35 remove ‘and' Done
(Clair Hanson, IPCC TSU)

E-4-341 17 |35 please delete "and" Done
(Tianxiang Luo, Institute of Tibetan Plateau Research, Chinese Academy of Sciences)

E-4-342 17 |35 delete “and”. Done
(Laura Llorens Guasch, University of Girona)

E-4-343 17 |43 46 |reads like a list CLAs to curb over-prunning of the 4.4.2 section such that
in the end remaining text has no logic. CLAs: Page
limitations should be observed by all authors and choices
made according to priorities. Final text improved
accordingly.

(Clair Hanson, IPCC TSU)
E-4-344 17 |44 |17 (45 |the statement that deserts might shrink by 60% seems to be at odds with everything else in [Adjusted
this paragraph. Or do you mean that deserts (having some veg) are replaced with a
landscape having no vegetation over 60% of their area?
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-345 17 |47 “of about half the species” -> replace with “about half of the species”. Done

(Laura Llorens Guasch, University of Girona)




E-4-346 17 (51 what does (mean 5.5 above ambient) mean? Adjusted
(Clair Hanson, IPCC TSU)

E-4-347 18 |4 18 |5 It is unclear whether you refer here to migratory birds breeding in the desert or migratory [Done
birds passing through desert areas on migration. | think the latter seems more likely, as
rainfall is necessary for the production of food surces, such as the berries of Salvadora sp.
bushes in the sahel, which provide very rich food tat migrant passerines use for fattening
prior to crossing the Sahara in spring (Stoate, C. & Moreby, S.J. (1995) Pre-migratory diet
of trans-Saharan migrant passerines in the western Sahel. Bird Study, 42, 101-106.)
(Humphrey Crick, British Trust for Ornithology)

E-4-348 18 |4 18 |6 “Desert ... vulnerable” -> confusing sentence. Rephrase. rephrased
(Laura Llorens Guasch, University of Girona)

E-4-349 18 |6 18 |7 “a wide-ranging bird species of the Nama-Karoo desert species” -> redundant. removed
(Laura Llorens Guasch, University of Girona)

E-4-350 18 |8 “A2 Simmons et al.” -> separate text from bibliographic reference. Done
(Laura Llorens Guasch, University of Girona)

E-4-351 18 |10 “scenarios Currie 2001” -> separate text from bibliographic reference. Done
(Laura Llorens Guasch, University of Girona)

E-4-352 18 |12 |18 (24 |the subject of the paragraph, as indicated by the first sentence, is wet periods, but most of |[Done
what the paragraph is talking about are the effects of greater dryness. Suggest restructuring
the material so that one paragraph deals with one topic/change only.
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-353 18 (27 |18 |30 |Isarepeat of Page 17 Lines 46 to 49. Done
(Pam Berry, University of Oxford)

E-4-354 18 |29 Succulent R - Reviewer's comment is not understandable. In case the

reviewer forgot a question mark, the term succulent is
. explained in the glossary

(Clair Hanson, IPCC TSU)

E-4-355 18 |31 t? Done
(Clair Hanson, IPCC TSU)

E-4-356 18 |51 |18 [52 |potential evapotranspiration does not depend on how the rain falls (or even how much Adjusted
there is), so delete the 2nd part of the sentence
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-357 19 |6 “most of which are transient” -> not sure what you mean. adjusted
(Laura Llorens Guasch, University of Girona)

E-4-358 19 |6 “a large investment seed production” -> ”in” is missing. adjusted
(Laura Llorens Guasch, University of Girona)

E-4-359 19 |7 high tillering ability' What is this? Removed
(Clair Hanson, IPCC TSU)

E-4-360 19 |9 E.g --> example. E.g, means for example Done
(Clair Hanson, IPCC TSU)

E-4-361 19 |14 “Atmospheric dust ... years” -> it seems out of context. Adjusted
(Laura Llorens Guasch, University of Girona)

E-4-362 19 |23 the severe droughts'. Which severe droughts? A - Text improved

(Clair Hanson, IPCC TSU)




E-4-363

19

25

19

26

The sentence about migrant birds and sahel drought would benefit from a little more
detail: The survival of a number of long-distance migrant passerine birds has been shown
to be lower under drought conditions in the Sahel (Peach, W., Baillie, S. & Underhill, L.
(1991) Survival of British Sedge Warblers Acrocephalus schoenobaenus in relation to
west African rainfall. Ibis, 133, 300-305; Baillie, S.R. & Peach, W.J. (1992) Population
limitation in Palearctic-African migrant passerines. Ibis, 134, Suppl. 1,120-132; Marchant,
J.H. (1992) Recent trends in breeding populations of some common trans-Saharan migrant
birds in northern Europe. Ibis, 134, Suppl. 1, S113-S119; Szep, T. (1995) Survival rates of
Hungarian sand martins and their relationship with Sahel rainfall. Journal of Applied
Statistics, 22, 891-904; Robinson et al 2005 (already in refs)); leading to natural selection
towards decreased body size in Sand Martins (Jones, G. (1987) Selection against large size
in the Sand Martin Riparia riparia during a dramatic population crash. Ibis, 129, 274-280)
(Humphrey Crick, British Trust for Ornithology)

A ~n= a

removed to be in the box on migratory birds

E-4-364

19

31

19

33

The sentence is unclear: "...Taking advantage of ...."
(Tianxiang Luo, Institute of Tibetan Plateau Research, Chinese Academy of Sciences)

Done

E-4-365

19

31

19

33

Sentence lacks clarity. Suggested alternative - Advantage could be taken, for example, of
the wildlife that will be favoured under climate change, such as increased reptile and
amphibian richness, to promote eco-tourism,

(Pam Berry, University of Oxford)

Done

E-4-366

19

31

19

45

Rewrite all this part. It is confusing and the ideas are not well linked.
(Laura Llorens Guasch, University of Girona)

Done

E-4-367

19

31

19

33

improper sentence
(Danny Harvey, Dept of Geography, University of Toronto)

Fixed

E-4-368

19

31

Statement on eco-tourism from increased reptiles and amphibians is unclear; amphibians
are declining worldwide
(Dena MacMynowski, Stanford University)

Fixed

E-4-369

19

31

33

doesn't make sense
(Clair Hanson, IPCC TSU)

Fixed

E-4-370

19

33

19

36

| don't understand what these eco-tourism opportunites are - they sound a bit far-fetched
given the problems posed in the second sentence - is the latter sentence really wortht
including - of course the activities won't occur where conditions make them impractical!

(Humphrey Crick, British Trust for Ornithology)

Adjusted

E-4-371

19

36

19

37

improper sentence
(Danny Harvey, Dept of Geography, University of Toronto)

Fixed

E-4-372

19

39

19

39

With respect to th adaptation options for migratory birds that cross deserts, Robinson et al
(2005) notes that it is important to maintain a coherent network of stop-over sites that such
migrants can use to "refuel”, as well as reducing other anthropogenic stresses on critical
habitats.

(Humphrey Crick, British Trust for Ornithology)

Removed - go to migratory Box by Jeff Price

E-4-373

19

39

19

40

state in plain, jargon-free langauge, what you are trying to say
(Danny Harvey, Dept of Geography, University of Toronto)

Adjusted

E-4-374

19

40

19

40

What is "autonomous adaptation™ - explian please!
(Humphrey Crick, British Trust for Ornithology)

Adjusted

E-4-375

19

41

current --> currently

Fixed




(Clair Hanson, IPCC TSU)

E-4-376 19 (42 |19 (43 |l don't understand how " leaving deserts as they are™ can be described as an adaptation Fixed
measure?
(Humphrey Crick, British Trust for Ornithology)
E-4-377 19 |42 what on earth does "cost-effective” mean in this context? Adjusted
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-378 19 |42 there --> they Done
(Clair Hanson, IPCC TSU)
E-4-379 20 |3 E.g --> example. E.g, means for example Done
(Clair Hanson, IPCC TSU)
E-4-380 20 |7 16 |first 2 bullets don't refer to a T change. Please include TR - Was only prepared for internal use, i.e. integration into
(Clair Hanson, IPCC TSU) Table 4.1
E-4-381 20 |8 change 19.2% to (20%) [greater precision is not justified] TR - Was only prepared for internal use, i.e. integration into
(Danny Harvey, Dept of Geography, University of Toronto) Table 4.1
E-4-382 20 |11 change 51% to "about 50" TR - Was only prepared for internal use, i.e. integration into
(Danny Harvey, Dept of Geography, University of Toronto) Table 4.1
E-4-383 20 (11 Bullet point on single bird species (Wheatear) is out of context with larger-scale summary |TR - Was only prepared for internal use, i.e. integration into
(Dena MacMynowski, Stanford University) Table 4.1
E-4-384 20 (12 insert "scenario™ after "A2" TR - Was only prepared for internal use, i.e. integration into
(Danny Harvey, Dept of Geography, University of Toronto) Table 4.1
E-4-385 20 |21 39 |reads like a list agree - text revised
(Clair Hanson, IPCC TSU)
E-4-386 20 |28 “(Hassan et al., 2005)” -> move this reference to the end of the sentence/paragraph. agree - text revised
(Laura Llorens Guasch, University of Girona)
E-4-387 20 |30 there is a missing bracket after “wild foods”. agree - text revised
(Laura Llorens Guasch, University of Girona)
E-4-388 20 |41 (20 |47 |You mustinclude a reference to Shaw et al 2002 on the Jasper Ridge experiment, where |agree - reference added with linked text
they actually did th emultifactor experiments with water, CO2, temperature and Nitrogen
and, at least for the one year of data published in Science showed strong and unpredictable
interactions on NPP.
(Claus Beier, Risoe National Laboratory)
E-4-389 20 |45 ewaht are treatments? agree - text revised
(Clair Hanson, IPCC TSU)
E-4-390 20 |49 (21 |22 |l think authors should try to summarize this paragraph highlighting global trends. agree - text consolidated
(Laura Llorens Guasch, University of Girona)
E-4-391 20 |51 5x --> five times agree - done
(Clair Hanson, IPCC TSU)
E-4-392 20 |51 “5x as much” -> “5 times more”. agree - done
(Laura Llorens Guasch, University of Girona)
E-4-393 20 |52 (21 |1 “A European ... impacts” -> | would remove this information, since it only adds confusion |agree - text moved to more appropriate para on interactions
(a direct effect of the rise in temperature might be mixed up with drier conditions). of rivers
(Laura Llorens Guasch, University of Girona)
E-4-394 21 |14 what is MAR? Mean annual Rainfall - glossar

(Clair Hanson, IPCC TSU)




E-4-395

21

24

21

24

This sems inconsistent with the notion (mentioned elsewhere in the text) that CO2 rise
might be partly responsible for woody thickening, by increasing the competitive
effectiveness of C3 plants. There is support for this from an analysis of palaeodata (two
papers in GCB 2004).

(lain Colin Prentice, University of Bristol)

agree - we refer here to independent effetcs of warming and
CO2 fertilization - this is now made more clear in a
chapeau sentence indicating these effects are in opposition
wrt to C3 and C4 plants

E-4-396

21

24

21

32

this paragraph should also be rewritten in order to organize and link the ideas better.
(Laura Llorens Guasch, University of Girona)

agree - done

E-4-397

21

32

21

34

“Drying ... (Thomas et al., 2005)” -> out of context. It could be moved to section 4.4.2.

(Laura Llorens Guasch, University of Girona)

agree - done

E-4-398

21

36

21

38

this statement is too vague (give numbers!) and it cannot be related to the statements
before and after
(Danny Harvey, Dept of Geography, University of Toronto)

agree - text deleted

E-4-399

21

39

21

49

Reorganize. Ideas are not well linked. Main trends are not highlighted. The following
reference may be useful: Leakey et al. (2006), Plant Physiology vol. 140, pp. 779-790.
(Laura Llorens Guasch, University of Girona)

agree - done, and reference cited

E-4-400

21

39

remove []
(Clair Hanson, IPCC TSU)

agree- done

E-4-401

21

44

21

44

The text references an abstract of Feretti et al. 2001. | recommend that be replaced with a
better article which fully describes the soil water responses of the shortgrass steppe to
CO2. That citation is: Nelson, J.A., J.A. Morgan, D.R. LeCain, A.R. Mosier, D.G.
Milchunas, and W.A. Parton. 2004. Elevated CO2 increases soil moisture and enhances
plant water relations in a long-term field study in semi-arid shortgrass steppe of Colorado.
Plant and Soil, 259, pp. 169-179. I was involved in both of the above projects, and
the Nelson et al. one is a better paper for describing the water relations aspects of the CO2
responses of this grassland. Nevertheless, if there was another aspect of the Feretti work
that the authors thought interesting (partitioning E and T from ET?), the full citation of the
Ferretti paper is: Ferretti, D.F., E. Pendall, J.A. Morgan, J.A. Nelson, D. LeCAin,
and A.R. Mosier. 2003. Partitioning evapotranspiration fluxes from a Colorado grassland
using stable isotopes: Seasonal variations and ecosystem implications of elevated
atmospheric CO2. Plant and Soil. 254, pp. 291-303.

(Jack Morgan, USDA ARS Rangeland Resources Research)

agree - done, reference cited

E-4-402

22

22

16

You must include a reference to Shaw et al 2002 on the Jasper Ridge experiment, where
they actually did the multifactor experiments with water, CO2, temperature and Nitrogen
and, at least for the one year of data published in Science showed strong and unpredictable
interactions on NPP.

(Claus Beier, Risoe National Laboratory)

agree- done, reference cited

E-4-403

22

22

Not make complete sense. Suggested alternative - It is likely that temmperate grassland
sequestraton...... , and increases of 54% in net fixation are expected if CO2 doubles.

(Pam Berry, University of Oxford)

agree - revised

E-4-404

22

22

garbled sentence
(Danny Harvey, Dept of Geography, University of Toronto)

agree - revised

E-4-405

22

22

“pbut ... CO2 doubles” -> rephrase.
(Laura Llorens Guasch, University of Girona)

agree - revised

E-4-406

22

any need to mention glacial/interglacial levels?

agree - revised




(Clair Hanson, IPCC TSU)

E-4-407 22 |13 (22 |16 [is such fire exclusion at all realistic? agree - revised by adding "albeit technically unfeasible"
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-408 22 |27 28 |what is canopy closure? agree- deleted
(Clair Hanson, IPCC TSU)

E-4-409 22 |30 (22 |40 |Reorganize. Ideas are not well linked. Main trends are not highlighted. agree- revised
(Laura Llorens Guasch, University of Girona)

E-4-410 22 |30 31 |whatis CO2 fumigation? agree - changed to "enrichment”
(Clair Hanson, IPCC TSU)

E-4-411 22 |31 "muted impacts" is too vague. Does it increase or decrease? agree - now "limited impacts"
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-412 22 |32 | suspect that the word "other™ is needed after "of" agree - revised
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-413 22 |35 (22 |37 |This statement is wrong, as shown by the analysis of Knorr et al. agree - revised and new literature cited
(lain Colin Prentice, University of Bristol)

E-4-414 22 |39 funding? agree - deleted
(Clair Hanson, IPCC TSU)

E-4-415 22 (42 (22 |51 |With respect to savanna fauna, I think it would be worth saying: As the migrations of large |agree - Thirgood now cited, some references somewhat out
herbivores track seasonal changes in vegetation, climate change has the potential to alter |of date, but the idea is now reflected
migratory routes (and timings), which may increase conflicts with humans, particularly in
areas where rainfall is low (Thirgood, S., et al. (2004) Can parks protect migratory
ungulates? The case of the Serengeti wildebeest. Animal Conservation 7: 113-120). Land-
use patterns in Africa can prevent animals adapting their migratory routes, for example,
park boundary fences have been demonstrated to disrupt migratory journeys, leading to a
population decline in Wildebeest (Whyte 1.J. & Joubert S.C.J. (1988) Blue wildebeest
population trends in the Kruger National Park and the effect of fencing. South African
Journal of Wildlife Research 18: 78-87). Changed migratory routes may also have effects
throughout the ecosystem (Fryxell, J.M. & Sinclair, A.R.E. (1988) Causes and
consequences of migration by large herbivores. Trends in Ecology and Evolution 3, 237-

(Humphrey Crick, British Trust for Ornithology)

E-4-416 22 |42 (22 |51 |Reorganize the ideas to highlight main trends. agree - done
(Laura Llorens Guasch, University of Girona)

E-4-417 22 |42 (22 |51 [It might be worth adding that an experimental warming combined with rainfall Too detailed, old references
manipulations of a temperate grassland in the UK led to significant shifts in the
invertebrate community, including species composition, dynamcis and phenology (Masters
et al 1998; Masters & Brown 2001). References: Masters, G.J., Brown, V.K., Clarke, I.P.,

Whittaker, J.B. & Hollier, J.A. (1998) Direct and indirect effects of climate change on
insect herbivores: Auchenorrhyncha (Homoptera). Ecological Entomology, 23, 45-52.
Masters, G.J. & Brown, V.K. (2001) Effects of Experimental Manipulation of Climate on
Calcareous Grassland Plants and Invertebrates. In: Impacts of Climate Change on
Wildlife, eds. R.E. Green, M. Harley, M. Spalding & C. Zéckler, RSPB publication on
behalf of EN, WWF-UK, UNEP WCMC & RSPB, pp. 57-59.
(Gregory Masters, CABI)
E-4-418 23 |1 What does this statement mean? agree - section removed to 4.6




(Eric Kasischke, University of Maryland)

E-4-419 23 |1 is this all that can be written about adaptation in grasslands i.e., nothing? Please complete |agree - section removed to 4.6
(Clair Hanson, IPCC TSU)
E-4-420 23 |1 Adaptation costs and opportunities are to an (large) extent ecosystem specific. In this case |agree - section removed to 4.6
there are issues to do with possible loss of large mammalian species, especially those
important to tourism and the need for a better, more connected reserve network.
(Pam Berry, University of Oxford)
E-4-421 23 |18 24 |state T change agree- in table 4.2
(Clair Hanson, IPCC TSU)
E-4-422 24 |1 24 |52 [Care is required here since extinction occurs at a range of scales (local, regional - agree
everywhere). Local extinctions may be reversible since there could be refugia from which
recolonisation can take place. Organisms with limited distributions (particularly endemics)
are most vlunerable to total extinction.
(Paul J. Wood, Loughborough University)
E-4-423 24 |2 what is GMT? global mean temperature
(Clair Hanson, IPCC TSU)
E-4-424 24 |4 insert "hypothetical” or "hypothetical and uncertain” before "CO2" agree - done
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-425 24 |6 here Mediterranean Basin has a B, other mentions have b. Please be consistent throughout |agree
section
(Clair Hanson, IPCC TSU)
E-4-426 24 |7 “high rates of vegetation migration rates” -> Redundant. agree- corrected
(Laura Llorens Guasch, University of Girona)
E-4-427 24 |9 specifiy whether the warming talked about is local or global mean, and the period to which|agree- corrected
it is relative
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-428 24 |13 what are fire escapes? see next comment
(Clair Hanson, IPCC TSU)
E-4-429 24 |13 should not "escapes™ be "episodes" or "events"? agree - we refer to wildfire events
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-430 24 119 22 |is growing season just determined by temperature? What about precip text deleted

changes/requirements? Will the growing season split due to too litte precip and too high
temperatures?

(Clair Hanson, IPCC TSU)




E-4-431

24

21

24

22

This is not precise. Researchers working at the Spanish site suggested a possible change in
the species relative dominance of this community as a result of warmer conditions, but
they did not demonstrate this shift. The main results suggesting this change were: a
differential effect of warming on the growth of the two dominant species, a decrease in
seedling diversity and a shift in the species composition of seedling recruitment. You can
find this results in: * Llorens et al. (2004). Annals of Botany, 94 (6): 843-853 / * Lloret et
al. (2004). Global Change Biology, 10: 248-258 / * Pefiuelas et al. (2004). Ecosystems, 7:
598-612. Other results suggesting that species composition of this Mediterranean
shrubland may change as a consequence of warming are published in: * Llorens L., J.
Pefiuelas (2005). International Journal of Plant Sciences, 166 (2): 235-245.

(Laura Llorens Guasch, University of Girona)

text deleted

E-4-432

24

29

24

31

how can it be said that the Mediterranean vegetation experienced full recovery by 2004,
when large areas burned in 2003?
(Danny Harvey, Dept of Geography, University of Toronto)

agree - we now ad "from drought™

E-4-433

24

31

24

31

Add finding by Korner et al, 2005b, that Eastern Mediterranean forest showed dieback due
to severe droughts in recent years.
(Claus Beier, Risoe National Laboratory)

agree - now cited

E-4-434

24

e

24

36

too vague. Specify the precipitation/temperature change combinations that give rise to this
favourable result, and whether they actually occur in any AOGCMs (the AOGCMs
consistently simulate reduced summer rainfall in the Mediterranean region combined with
warming - the Mediterranean is one of the few regions in the world where there is such
consistency). | also suggest combining this paragraph with page 23, lines 50-51.

(Danny Harvey, Dept of Geography, University of Toronto)

agree - text now more explicit

E-4-435

24

38

| would avoid use of the word "marginal”, since it often means quite different things to
economists and non-economists (and here, I think it is meant in the non-economist sense)

(Danny Harvey, Dept of Geography, University of Toronto)

agree - changed to "limited"

E-4-436

24

43

move “(Borghetti et al., 1998)” to the end of the sentence.
(Laura Llorens Guasch, University of Girona)

agree - done

E-4-437

24

44

change "which" to "and"
(Danny Harvey, Dept of Geography, University of Toronto)

agree- done

E-4-438

24

48

24

50

it seems that authors state that the flowering phenology of these Mediterranean shrub
species was reduced as a result of drier conditions. Taking into account that the word
"phenology™ refers to the seasonal timing of life-cycle events, it has no sense to say that
flowering phenology was reduced. To be precise, authors of the quoted study found that
drier conditions altered (mostly delayed, not reduced) the flowering phenology of these
shrubs. They also found that functional flower production was reduced as a consequence
of drier conditions.

(Laura Llorens Guasch, University of Girona)

agree - corrected

E-4-439

24

49

24

50

Not clear what affected flowering phenology (certainly not experimental drying as implied
by the sentence) or how it was affected,
(Pam Berry, University of Oxford)

see previous comment

E-4-440

25

25

... persistence and species richness and led to range reductions
(Pam Berry, University of Oxford)

disagree - sentence reworded




E-4-441 25 |4 25 |5 “reduced ... range reductions” - > redundant. agree - corrected
(Laura Llorens Guasch, University of Girona)
E-4-442 25 |19 “threaten substantial species range reductions” -> rephrase. agree - corrected
(Laura Llorens Guasch, University of Girona)
E-4-443 25 |20 ...adaptation which are unlikely to be realized. agree - corrected
(Pam Berry, University of Oxford)
E-4-444 25 |27 “in excess of about 2°C” -> | would remove “about”. text deleted, results summarized in table 4.2
(Laura Llorens Guasch, University of Girona)
E-4-445 25 |29 change "reduced" to "decreased" text deleted, results summarized in table 4.2
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-446 25 |30 (25 |31 [“high rates of vegetation migration rates” -> redundant. agree - corrected
(Laura Llorens Guasch, University of Girona)
E-4-447 25 (30 remove 'n' and add dT TR
(Clair Hanson, IPCC TSU)
E-4-448 25 |33 34 [add T change TR
(Clair Hanson, IPCC TSU)
E-4-449 25 |33 "escapes” should be “episodes" agree -corrected to"events"
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-450 25 |36 [for DGVM section ?? deleted
(Clair Hanson, IPCC TSU)
E-4-451 25 |40 (25 |40 |Some of the sections end with a short summary of the key findings in the section. This is a |agree - now done for all sections ("key vulnerabilities™
good idea but is not provided for 4.4.4 and should be included.
(Claus Beier, Risoe National Laboratory)
E-4-452 25 |42 (29 |8 |[several key works or impacts are not cited in this section, in particular: Cox et al. (2000, |R - We cite these papers in several other sections of our

2004) on the Amazon rainforest being replaced with grassland in the HadCM3 model by
the time global mean warming reaches 3 K if the mean climate becomes more El Nino-
like; the greater susceptibility of disturbed tropical forests to climatic change (Laurance
and Williamson, 2001); drought stress in Alaska (D'Arrigo et al. , 2004); and the current
Western Pine Beetle outbreak (I have no references, but have seen it myself!).
REFERENCES: Cox, P.M., Betts, R.A., Jones, C.D., Spall, S.A. and Totterdell, 1.J.: 2000,
‘Acceleration of global warming due to carbon-cycle feedbacks in a coupled climate
model’, Nature 408, 184-187.

Cox, P.M., Betts, R.A., Collins, M., Harris, P.P., Huntingford, C. and Jones, C.D.: 2004,
‘Amazonian forest dieback under climate-carbon cycle projections for the 21st century’,
Theor. Appl.Climat. 78, 137-156.

D'Arrigo, R.D. et al. Glob Biogeochem. CYcles 18, GB3021; Laurance and Williamson,
2001. Conservation Biology 15: 1529-1535.
(Danny Harvey, Dept of Geography, University of Toronto)

chapter. To avoid redundancy this section does not repeat
those arguments. We improved text by crossreferencing
better those other sections.































E-4-561 34 |23 (34 |23 |There are also coastal wetlands. To avoid confusion could this section be titled 'Freshwater|Accepted. The section title will be changed
wetlands, lakes and rivers'?
(Thomas Spencer, University of Cambridge)
E-4-562 34 |23 (36 |7 [the drying up of prairie wetlands in North America should be discussed in this section A reference is made to these wetlands now.
(Danny Harvey, Dept of Geography, University of Toronto)
E-4-563 34 |23 Section 4.4.8 - why is there no section on coastal wetlands - i.e. saline or brackish Coastal systems are discussed in a separate chapter.
estuarine and salt marsh habitats. These are seriously threatened by sea level rise and are
highly productive sites of great importance to the vast numbers of migratory birds that use
them each year. Coastal wetlands also provide an important example of real pro-active
adaptation in action - managed re-alignment of the coast - the flooding of low-lying
farmland by breaching sea-walls that in the long-term are indefensible. See: Atkinson,
P.W., Crooks, S., Drewitt, A., Grant, A., Rehfisch, M.M., Sharpe, J. & Tyas, C. (2004)
Managed realignment in the UK - the first five years of colonization by birds. Ibis, (Suppl.
1), 101-110.
(Humphrey Crick, British Trust for Ornithology)
E-4-564 34 |27 Replace 'A' with "The' agreed
(Paul J. Wood, Loughborough University)
E-4-565 34 (29 Himalaya --> Himalayas The plural form is INCORRECT.
(Clair Hanson, IPCC TSU)
E-4-566 34 |30 Replace 'is' with 'are’ agreed
(Paul J. Wood, Loughborough University)
E-4-567 34 |31 Insert 'the' should read - Global estimate of the area under rivers, ....... agreed

(Paul J. Wood, Loughborough University)




E-4-568 34 (38 (34 |39 |lthink itis important to say that a key service provided by aquatic ecossytems is food, accepted; approprate addition is made.
inclduing aquaculture.

(Humphrey Crick, British Trust for Ornithology)

E-4-569 34 |42 Replace 'hereby' with ‘thereby" agreed
(Paul J. Wood, Loughborough University)

E-4-570 35 |6 p? It is phosphorus; will be changed
(Clair Hanson, IPCC TSU)

E-4-571 35 |10 This reviewer was a little concerned with the implication that invasive species will simply [Sentence is reworded. However, there is high certainty that
somehow shift nothwards along with other biota. | think that there is the potential for an  |the invasive species will extend their range.
asertion like this to be misinterpreted by readers if it is left in its current context. This
reviewer would be inclined to remove 'invasive biota' from the sentence.

(Paul J. Wood, Loughborough University)

E-4-572 35 |16 change "by a 6 C" to "witha 6 C" or "fora 6 C" agreed
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-573 35 |16 by a' --> 'following a' agreed
(Clair Hanson, IPCC TSU)

E-4-574 35 (17 (35 (18 [“(e.g.dueto ... 2003)” -> rephrase. rephrased for clarity
(Laura Llorens Guasch, University of Girona)

E-4-575 35 |17 18 |bracketed statement - please rephrase. It currently reads as though there have been rephrased for clarity
warming reduction in the lake not NPP and fish yield reductions
(Clair Hanson, IPCC TSU)

E-4-576 35 (19 please give a reference or references supporting the statement that higher CO2 will Sentence is suitably changed.
generally cause higher NPP in lakes, as the papers cited after the next phrase do not seem
to pertain to this point. This, if true, is a very important point, and should be highlighted
with a full discussion in a separate paragraph, rather than just mentioned in passing
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-577 35 |26 reduced up to' doesn't make sense corrected
(Clair Hanson, IPCC TSU)

E-4-578 35 |29 Suggest line should read - Small increases in the variability of precipitation regimes will [agreed
significantly impact.... Replace 'in' with 'of' and 'suffice to' with 'will'".

(Paul J. Wood, Loughborough University)

E-4-579 35 |30 [35 |33 |[Suggest the sentense should read - In monsoonal regions increased precipitation variability |agreed
may diminish wetland biodiversity and prolong dry periods, promoting terrestrialization of
wetlands e.g., Keoladeo National Park, India (Gopal and .........

(Paul J. Wood, Loughborough University)

E-4-580 35 |34 Delete 'the' agreed
(Paul J. Wood, Loughborough University)

E-4-581 35 |35 Replace 'nutrients’ with 'nutrient loadings'. agreed
(Paul J. Wood, Loughborough University)

E-4-582 35 |38 Sentense shoudl begin - 'Climate change...... agreed
(Paul J. Wood, Loughborough University)

E-4-583 35 |39 (35 |42 |The final part of the sentense (on line 41) regarding policies and conventions is not clear |sentence revised

and distracts the reader. This reviewer suggests revision to ensure clartity.
(Paul J. Wood, Loughborough University)




E-4-584 35 |39 Delete ',' comma agreed
(Paul J. Wood, Loughborough University)

E-4-585 35 |44 Sentence should start with a capital letter agreed
(Paul J. Wood, Loughborough University)

E-4-586 35 [45 |[35 [47 [The final sentece of the key vulnerabilities section is not clear and requires revision to sentence revised
ensure the point being made is clear.

(Paul J. Wood, Loughborough University)

E-4-587 35 |45 Delete 'the' agreed
(Paul J. Wood, Loughborough University)

E-4-588 35 |46 to hard? word changed to '+H2367difficult’
(Clair Hanson, IPCC TSU)

E-4-589 35 (49 Delete 'mostly’ agreed
(Paul J. Wood, Loughborough University)

E-4-590 35 |50 what is DOC? expanded to dull form
(Clair Hanson, IPCC TSU)

E-4-591 35 |50 give the meaning of DOC. expanded to dull form
(Laura Llorens Guasch, University of Girona)

E-4-592 36 |2 Should read '.....catchments complicates understanding of climate change impacts....' agreed
(Paul J. Wood, Loughborough University)

E-4-593 36 |3 Replace ‘demand' with ‘demands' agreed
(Paul J. Wood, Loughborough University)

E-4-594 36 |4 Shouldread '.......... uncertainties of precipitation threaten....’ agreed
(Paul J. Wood, Loughborough University)

E-4-595 36 |5 (36 |7 Do the authors really mean this? Management of water resource is a highly political There was an error. It was intended to be and has been
activity, which is fraught with problems at national and regional levels. To suggest that it [changed to 'river basin scale'.
should occur at a continental scale is very ambitous (even if desirable). It is important that
goals are realistic and taken serioulsy by other scientists, practitioners and policy makers
and those empowered to enforce them.

(Paul J. Wood, Loughborough University)

E-4-596 36 |5 Delete 'the' agreed

(Paul J. Wood, Loughborough University)
















(Laura Llorens Guasch, University of Girona)

and lab experiments cannot always be directly interpreted

E-4-627

40

52

loose --> lose
(Clair Hanson, IPCC TSU)

A - done

E-4-628

41

F4.4 shows 2 different GCMs and 2 different scenarios so it doesn't really represent what's
said in the text
(Clair Hanson, IPCC TSU)

A - reference to the figure was misplaced here, it has been
removed.

E-4-629

41

Fig 4.4: Greening of deserts is not mentioned in the desert section. It seems rather
unlikely - how reliable are these DGVMs anyway?
(Humphrey Crick, British Trust for Ornithology)

repeats E-4-625

E-4-630

41

41

Fig. 4.4: This mis an important figure and should be expanded (if possible) to fill a whole
page
(Gregory Masters, CABI)

LA

E-4-631

42

42

20

the synthesis results of Thomas et al. (2005) and Malcolm (2006) should be cited
somewhere in this paragraph
(Danny Harvey, Dept of Geography, University of Toronto)

E-4-632

42

28

R0148?
(Clair Hanson, IPCC TSU)

E-4-633

42

28

Ro 148 needs translating into a proper reference
(Pam Berry, University of Oxford)

E-4-634

42

33

42

35

The following paper considers the question of the relative value of extensification
(wildlife-friendly farming over a larger area), versus intensive use of some areas, allowing
the remainder to be relatively untouched. They conclude that the latter is likely to be
better for wildlife, the opposite of the sentiment expressed in this sentence. Title:
Farming and the fate of wild nature

Author(s): Green RE, Cornell SJ, Scharlemann JPW, Balmford A Source: SCIENCE 307
(5709): 550-555 JAN 28 2005

(Chris Thomas, University of York)

E-4-635

43

27

farther --> further
(Clair Hanson, IPCC TSU)

farther is correct as it applied to direction

E-4-636

43

34

43

38

Robinson et al (2005 - in refs) reviewed the potential for the 300 migratory species of bird
listed on the Appendices of the Convention on Migratory Species to be affected by climate
change. They found that 84% face some threat from climatic change, almost half because
of changes in water regime (lowered water tables and drought), and this was equal to the
summed threats due to all other anthropogenic causes.

(Humphrey Crick, British Trust for Ornithology)

A

E-4-637

44

16

Insert a paragraph break between "application. Bioclimatic".
(Mike Harley, English Nature)

E-4-638

27

44

28

This rosy picture of DGVMs seems inconsistent with your earlier reports of problems
dealing with age structure dynamics & my note above (p16) about representing
disturbance.

(Richard Fleming, Great Lakes Forest Research Centre)

E-4-639

27

Insert a paragraph break between "results. Limitations".
(Mike Harley, English Nature)

E-4-640

44

33

give the meaning of PFT.
(Laura Llorens Guasch, University of Girona)




E-4-641 44 |43 Insert a paragraph break between "(e.g. soils, corals). Climate". N
(Mike Harley, English Nature)
E-4-642 44 |52 remove “a”. N
(Laura Llorens Guasch, University of Girona)
E-4-643 45 |0 Table 4.2: Thism si an excellent way to get the message across. Although it is obvious to |A - colors removed
many, it might be worth explaining the colour coding of this table and / or Fig. 4.5
(Gregory Masters, CABI)
E-4-644 45 |1 48 Table 4.2 - Some definitions are required for the column Assessment / GCM. This A corrected
reviewer is unsure what M / 4, E, H2, H3, CS, M/ 5, CSM mean and could not find any
definitions.
(Paul J. Wood, Loughborough University)
E-4-645 45 |1 48 |13 |[In"Table 4.2", add reference to the MONARCH project which projects impacts on species |A added
and habitats in Britain and Ireland. 'Harrison, P.A., Berry, P.M. and Dawson, T.P. (Eds.)
(2001). Climate Change and Nature Conservation in Britain and Ireland: Modelling
Natural Resource Responses to Climate Change (the MONARCH project). UKCIP
Technical Report, Oxford'.
(Mike Harley, English Nature)
E-4-646 45 |1 Table 4.2 Assessment/GCM column needs a key. A
(Pam Berry, University of Oxford)
E-4-647 45 |1 Table 4.2 - The terms 'loss of reefs' and 'functionally extinct' need to be defined and related|A terminology stadardized
to each other in terms of scale of effect. 'Loss of reefs' could readily be interpreted as more
serious than ‘functionally extinct’, for example, yet the table suggests the opposite.
(Paul Marshall, Great Barrier Reef Marine Park Authority)
E-4-648 45 |9 table 4.2: No 4: “Antarctic ... penguin populations” -> rephrase. A - page limits means the table has to be written in a more
No 17: “Total loss Arctic summer ice” -> “Total loss of Arctic summer ice”. telegraphic style
(Laura Llorens Guasch, University of Girona)
E-4-649 45 48 Table 4.2: In order to reduce the length of the table, you are simplifying so much the A
description of the impacts that they are often difficult to understand.
(Laura Llorens Guasch, University of Girona)
E-4-650 45 T4.2: this is a very good table but can you explain the shadings and why in the 1-1.7 range |A colors removed
(light yellow) coral reefs are in red. Similarly, with Golden Bowerbirs @ 1.8deg; polar
bears @ 2 deg etc...
(Clair Hanson, IPCC TSU)
E-4-651 46 |0 table 4.2: No 24: “1-2C” -> “1-2°C” A entry removed
No 31: “New England maples at risk impacting tourism” -> what do you mean?
No 31: “USA (fall colour)” -> Why do you put “fall colour” here?
(Laura Llorens Guasch, University of Girona)
E-4-652 46 Table 4.2, No 31: Any risk to Canadian maples (tourism, maple syrup industry)? A - Based on the literature we had at hand, we realize that
there are probably many impacts missing
(Richard Fleming, Great Lakes Forest Research Centre)
E-4-653 47 |0 table 4.2, No 62: “2C” and “3C” -> “2°C” and “3°C” A

(Laura Llorens Guasch, University of Girona)







E-4-661

49

Figure 4.5 should not be published in its present form, for two reasons. (1) The lower
dashed curve implies that stabilization of atmospheric CO2 at 750 ppm leads to an
eventual global mean warming of 3 K. Given the logarithmic dependence of forcing on
CO2 concentration and 280 ppmv pre-industrial concentration, 750 ppmv corresponds to a
forcing of 1.42 times that of a doubling, and thus an equilibrium warming of 3.55 K if the
climate sensitivity is 2.5 K. However, this neglects forcing by non-CO2 greenhouse gases,
so the warming for the 750 ppmv scenario and 2.5 K sensitivity is in the range of 4-5 K.
(2) The climate sensivity could be much greater than 2.5 K, so stabilization at 3 K
warming could arise from as little as 450 or even 400 ppmv CO2 (once the masking effect
of aerosols is removed, as it will be sooner or later). | suggest replacing the one curve with
two curves: 450/5.0 and 750/2.0, but make sure that non CO2 GHG are included in some
way and allow for declining aerosol forcing (I can generate the curves if needbe)

(Danny Harvey, Dept of Geography, University of Toronto)

E-4-662

50

16% is not nearly all. Any larger % for higher T change that can be cited?
(Clair Hanson, IPCC TSU)

N - all entries changed

E-4-663

50

If the Amazon plant example is cross-refeernecing back to the species in Thomas et al
2004 (Miles analysis), the sample size of species for this group is too small, and it would
be better to select another example to illustrate the point.

(Chris Thomas, University of York)

N - the Miles entry has been deleted and the Amazon entry
links back to Cox's work

E-4-664

50

22

50

24

With these figures for extinction/committed to extinction it is important to say whether
this is with the assumption of no dispersal or perfect dispersal.
(Pam Berry, University of Oxford)

A - that information is now available in the caption

E-4-665

50

44

At the end of this sentence, | would add something such as: "Ecological surprises also
arise due to the complexity of interactions between climatic, abiotic, and biotic factors,
which are often delicately balanced and most of which we do not fully understand. One
example are declines in amphibian populations, which appear to be linked to changing
climate but in ways that had not been anticipated (Kiesecker et al., 2001; Pounds et al.,
2006)." REFERENCES: Kiesecker et al., 2001. Nature 410, 681-684. Pounds et al. 2006.
Nature 439, 161-167.

(Danny Harvey, Dept of Geography, University of Toronto)

E-4-666

50

50

51

16

The text in this paragraph requires editorial attention to ensure coherance.
(Mike Harley, English Nature)

E-4-667

o1

Sill

The sentence starting "In the B1 scenario..."” isn't a sentence - competely obscure meaning.

(Humphrey Crick, British Trust for Ornithology)

A

E-4-668

51

51

“In the ... changes” -> rephrase.
(Laura Llorens Guasch, University of Girona)

A

E-4-669

51

51

The greening up of deserts is not mentioned in the desert section and seems
reallynunlikely anyway - one wonders how reliable these DGVMs are, as a result.

(Humphrey Crick, British Trust for Ornithology)

R - Many DGVMs show greening of deserts around the
world, much of the Sonoran and Chihuahuan Deserts, for
example, are projected to convert to desert grasslands with
increasing winter rains. The mechanism is not difficult.

E-4-670

o1

Southern
(Clair Hanson, IPCC TSU)

A
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