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)

Comment responsibilities (see also separate spreadsheet):
af/gm
bg

e

pd/gm

av/af

at/hb

gm
af

jp/rw/at/gm

mr/jdc/af

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.

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)

Please use the following terminology while adding notes in the last column:

A — Agreed

R — Rejected (add rationale)

L — Left it under advisement (should be avoided for FGD)

NA — Not applicable green font — CLA issue, possibly including CLAs
from other chapters

bold - substantial comments.
red font - requires discussion in the writing team.

TR — Text Removed

White areas in rightmost column indicate a comment concerning a typically technical detail G-4-xyzA: Is a cross reference to a government
comment of chapter 4 with number xyz from batch
A.

Note the letter A refers to the batch of comments
(2nd column).

Comments left white concern non-chapter 4 texts

E-4-xyzA: Is a cross reference to an expert comment
of chapter 4 with number xyz from batch A.

LA responsibility includes that of the CAs for whom that LA is responsible

Following batches: GA, GLATE
SPM and TS comments are not contained in this spreadsheet

Chapter-
Comment

Batc
h

Fro

Page

From
Line

To
Page

To
line

Comments Notes of the writing team










(Government of Korea)

G-4-12 Executive summary: ES does not give a balanced summary of the report. There are no introductory A partly/R partly - Big efforts were made to
sentences about what the chapter is about/addresses; importance of precipitation changes and improve the balance of the ES. However, we do not
associated uncertainties are not addressed; Importance of extreme climatic events?; acknowledgement |have the space for introductory sentences. Because
that land-use management and change may even be more important than climate change is missing; precipitation changes are uncertain we do not
there is little about responses of water and biogeochemical cycles, but a lot about species change/shift; [emphasize them too much, but emphasize the
no mention of the word biome; no mention of future research priorities nor action to be taken by policy |asociated uncertainties for our assessment (e.g. 4.3
makers and key uncertainties in 4.4.8). Extreme events are

addressed in the text (e.g. 4.3), some sections
discuss them (e.g. 4.2,4.4.2,4.43,4.4.4,44.5,
4.4.6,4.4.7, and 4.4.9), but an overall message is
dificult to extract, as few modelling approaches
simulate them. It is also not true, that we do not
discuss the relative importance of LUC vs. CC.
Given the restrictive page limitations, we actually
donate very significant amounts of text to this topic
(e.g. 4.2.2,4.3,4.4.10), including overall assessment
(Government of Finland) (eo 4411)

G-4-13 44  |Generally: the findings should be formulated more explicitely . For instance, first sentence of A - we have reformulated the ES in a far more
ES(executive summary): what are the principle findings of TAR, or later for instance at line 19: name |explicit way, and gathered together key research
explicitely detrimental changes instead of 6 chapter numbers. For that purpose, make use of the needs appropriately as informed by the gaps
subparas in chapter 4.4.2- 4.4.10 headed as "key vulnerabilities" and use table 4.2. In almost all identified throughout.
chapters, it is stated that there is unsufficient knowlegde about adaptation costs. This statement should
become part of the ES. Furthermore, the terms high,.....low confidence are only used in the ES. Whether findings are new relative to the TAR or not
Therefore it is impossible to find the reference in the underlying subchapters and to judge whether the |have been encoded by letters N,D,C etc. However,
assessment is appropriate. It is also absolute unclear, were the assessment comes from; expert due to space limitations (the TAR ES (Gitay et al.,
judgement, statistics...? Incorporate statements about confidence already in the main text, clarify where [2001) alone was 6 times more pages than our ES)
are the from or delete all such statements. finally, the executive summary should be consistent with the |we are not able to summarize TAR findings
TS and SPM, what is not the case now. Statements in TS and SPM are not part of ES statements (see  [extensively, for sure not in this very confined ES.
individual comments below).

(Government of Germany)
G-4-14 44  |The summary should address the impacts of acidification of the oceans: “Recent findings forecast a A - done

drop in pH to 7.8 by 2100, and it may drop as low as 7.5 in a business-as-usual scenario changing
ocean carbon chemistry at least 100 times faster than at any time in the last 100 000 years to a pH
lower than anything experienced in the last 10 — 20 million years. Species relying upon building up
calcium-based structures will be adversely affected including corals, lobsters, crabs and oysters. Higher
levels of CO2 in seawater generally depress the physiological performance of sea creatures. It cannot
be ruled out that these changes will also diminish other marine living resources.”




Rationale: The Acidification of the ocean is dealt with in a report from The OSPAR Biodiversity
Committee (BDC) based on available scientific literature on this topic. The report is available at the
OSPAR website http://www.ospar.org/eng/html/welcome.html. In a press release from the meeting in
BDC 13 — 17 March 2006 th it is said that the report “Ocean Acidification” confirms that high levels of
carbon dioxide (CO2) in the atmosphere are changing ocean carbon chemistry at least 100 times faster
than at any time in the last 100 000 years. The pH of seawater (the measure of the balance of acidity
and alkalinity) has dropped from 8.2 to 8.1 over the past 200 years. Models forecast that it will drop to
7.8 by 2100, and may drop as low as 7.5 if there is a business-as-usual scenario. This would be lower
than anything experienced in the last 10 — 20 million years. Marine species that rely upon building up
calcium-based structures will be adversely affected. These include corals, crustaceans (e.g. lobsters,
crabs) and molluscs (e.g. mussels, oysters).

Higher levels of CO2 in seawater generally depress the physiological performance of sea creatures. It
cannot be ruled out that these changes will also diminish other marine living resources. The OSPAR
Biodiversity Committee said that: both acidification of the ocean due to elevated level of CO2 in the
atmosphere caused by increased anthropogenic emissions of CO2 and climate change may have severe
impacts on the marine environment. They therefore emphasised the need to find strategies and
measures to mitigate these effects.

(Government of Norway)

=HA262

G-4-15

Replace "relevant" with "valid"
(Government of Netherlands)

TR

G-4-16

clarify in what there is high confidence; is it that there is more evidence in the new findings than in the
TAR? How is this judged?
(Government of Germany)

This is now given by codes

G-4-17

It is suggested to improve the language "from a broader ambit?". (e.g. broader range of studies?)
(Government of Austria)

A - Text completely overhauled

G-4-18

Authors should explain how their ambit is broader than in the TAR.
(Government of Australia)

A - Text completely overhauled

G-4-19

Delete "in terrestrial ecosystems" and "in the marine realm"
(Government of Netherlands)

A - Text completely overhauled

G-4-20

11

12

clarify, is it 4.4.1-4.4.11 or 4.4.1,4.4.11?
(Government of Germany)

A

G-4-21

12

12

Comment: avoid too long sentences, start new sentence: "There is also growing evidence for a high.."
(Government of Finland)

A - Text completely overhauled

G-4-22

12

14

Clarify, whether the medium confidence statement is valid for all statements, from line 12 on.
(Government of Germany)

A

G-4-23

15

16

What is the meaning of the qualification "medium confidence after "vegetation structure", while
"major" and "rapid" have been attributed their own confidence level ? More over "are possible" is
vague statement. When you say that rapid shifts are possible (low confidence), do you really mean that
we have high confidence that rapid shifts will not occur ? See remark on SPM page 2, line29 on a
similar question.

(Government of France)

A - Text completely overhauled. IPCC uncertainty
language used

G-4-24

15

29

Comment: awkward sentence (too long and unclear), rewrite.

A - Text completely overhauled




(Government of Finland)

G-4-25 15 16 |Clarify, to what the medium confidence in line 16(end) refers to. Vegetation structure shift? A
(Government of Germany)

G-4-26 16 16 [Replace "shifts" with "changes" A - Text completely overhauled
(Government of Netherlands)

G-4-27 17 18 |clarify, to what the medium confidence in line 18 refers to. Vegetation structure shift is due to wild A - Text completely overhauled
fires? Ancillary stresses?
(Government of Germany)

G-4-28 18 18  [What statement is qualified medium confidence ? Does medium confidence apply to most regions, A - Text completely overhauled
some or wildfire ?
(Government of France)

G-4-29 19 19  |Delete "mainly" A - Text completely overhauled
(Government of Netherlands)

G-4-30 21 21 |The following wording is suggested: Responses of endemic species in a broad range of geographic A - Text completely overhauled
locations are ....
(Government of Austria)

G-4-31 21 22 |Replace current sentence with "The size of the range of the vast majority of endemic species will A - Text completely overhauled
shrink considerably (high confidence; 4.4.11) resulting in a reduced biodiversity, particularly at
biodiversity hotspots (medium confidence; 4.4.10)"
(Government of Netherlands)

G-4-32 27 27 |Replace "persistence" with "survival" A - Text completely overhauled
(Government of Netherlands)

G-4-33 27 28 [natural adaptative capacity of tree species is not explicitely dealt with in 4.4.5, replenish 4.4.5 or delete |A - 4.4.5 has been subtantively revised, and now
reference to 4.4.5 deals with natural adaptation of trees.
(Government of Germany)

G-4-34 34 34 |Do you mean that there is a fair chance that none of the shifts in vegetation structure will be driven by |Text revised to reflect medium confidence about
wildfire, and other ancillary stresses ? If not, the qualification should be"high confidence". The doubt |disturbance impacts
about the generality of the process is expressed by "some".
(Government of France)

G-4-35 41 42  |Replace "developing coherent and detailed regional planning responses" with "developing a coherent (A
and detailed planning of regional responses"
(Government of Netherlands)

G-4-36 0 9 In the introduction it could be stated the big general role of the world ecosystems. All the ecosystems |We partly agree to that suggestion, but we must be
together play the "biogeogeochemical symphony" which is the key in keeping the conditions in the careful to keep the balance and not to put too much
Earth proper (e.g. the atmospheric gas compositionfor) for the present life forms. The Earth with its  [emphasis solely on the biogeochemistry. Depending
functioning ecosystems is presently the only known planet supporting flourishing of both lower and on cultural background, some readership may
higher life forms. consider provisional services or cultural services as
(Government of Finland) important as the regulating services.

G-4-37 3 9 This material is partly redundant with material in section 4.1.2 (which does a much better job A Cut with exception of first, reformulated

introducing ecosystem goods and services). In addition, this material presents a strange collection of
items as a "definition" of ecosystem services (lines 7-9). I think this material (lines 3-9) should be
omitted altogether.

(Government of Switzerland)

sentence (see also G-4-38..39)



















(Government of Finland)

G-4-99 1 1 Explain "LGM" agree
(Government of Netherlands)

G-4-100 1 1 Comment: write LGM when first time mentioned in the text agree
(Government of Finland)

G-4-101 3 3 specify reference; what chapter 2 of which report? Chapter 1 of this report. "This volume, 1" or "this
(Government of Germany) volume, 2"

G-4-102 3 6 Comment: delete sentence "Ecosystems of the distant past... composition" and continue text straight |agree
from the examples: " For example, grassland ecosystems...ago.

(Government of Finland)

G-4-103 8 8 Comment: Add word "and" between words "cool" and "low" agree
(Government of Finland)

G-4-104 11 Comment: Remove sentence "Dropping atmospheric CO2... Pleistocene" to the end of the previous A- this section completely revised, shortened
paragraph on line 9 - 10, and delete the rest of the text in this paragraph (reduce the length of the text in [andincorporated into a more appropriate section in
this chapter section). the final version.

(Government of Finland)
G-4-105 16 16 |Replace "latter" by "first" agree
. (Government of Netherlands)

G-4-106 29 I have a hard time with the use of the word "resilience" in this chapter - if there is an agreed definition
that is being used across all the IPCC chapters, then fine; to me, "resistance" is the ability of a system
not to change under the impact of an exogeneous driver; resilience is the ability of a perturbed system
to return to its previous state (or dynamics), and elasticity is the speed of the resilient response. This
definition follows Grimm & Wissel (1997), Oecologia. In that sense, what should be used here is the
term "resistant".

(Government of Switzerland)

G-4-107 32 32 |include between "The" and "links" "knowledge about" agree
ey .-

G-4-108 36 39 |delete sentence starting from "For example" as this is not about climate variability and ecosystems or

add statement on ecosystem response of the Alps to climate change

(Government of Germany)




G-4-109

37

44

G-4-110

41

41

While the beginning and ending sections of the chapter represent a thoughtful overview or summary
which is obviously a consensus view of the authors, some of the sections on the pages listed here
deteriorate into a dump of unrelated sentences supported by one to 32 references. The key messages
and consensus of the scientific literature (and the lead authors) is often lost in the litany of unrelated
facts and citations. The “Impact Summaries” and “Key Vulnerabilities” sections on these pages are an
exception and they do help the reader get to the bottom line. It is important that these are accurately
synthesized in Chapter 19.

(Government of USA)

Agree - all sections were subjected to a major
rewrite to address this comment, and several others.

Replace "enhanced occurence of fires" by "more frequent fires"
(Government of Netherlands)

agree

G-4-111

46

14

Comment: Use lesser examples in order to shorten the text e.g. rewrite text so that it is not so full of
examples, heat wave example is ok, but the list of others; try to summarize the info for a couple of
sentences

(Government of Finland)

G-4-112

49

51

I think it would be appropriate to also mention the large droughts and the resulting forest dieback that
took place in the 1950s in the western US (Allen & Breshears 1998, PNAS) and again in recent years
(since about 2000) in the same area (Breshears et al. 2005, PNAS).

(Government of Switzerland)

G-4-113

11

No mention of satellites being used for ecosystem monitoring and ecosystem alerts that satellites now
make possible — e.g. NOAA’s Coral Reef Watch. These new tools provide near-real-time and daily
updates of environmental conditions in and around coral reef ecosystems - complete coverage. Over
time these data provide assessments of tendencies and trends.

(Government of USA)

G-4-114

11

“Extremes” — Caribbean Coral Bleaching event in 2005! This major event should be highlighted,
perhaps in Box 4.5.

(Government of USA)

G-4-115

Comment: avoid repetition here, shorten the text
(Government of Finland)

agree

G-4-116

It is difficult to evaluate this sentence; what are "continental mid- and high-latitude regions exactly"? Is
Poland among them, for example? This should be specified better, perhaps by giving
examples/references. Generally, I would actually doubt that wind, snow and frost are the main causes
of forest damage across large areas - at least insects (particularly bark beetles) are likely to be among
those agents as well. Please specify (I am not an expert and thus cannot make a suggestion how to
change this).

(Government of Switzerland)

TR

G-4-117

In addition to the Canadian example, the authors may wish to cite the model-based study by Bugmann
& Pfister (2000), Reg Env Change 1, which found the same for high-altitude forests in the European
Alps; hence this is not a "Canada-only" phenomenon.

(Government of Switzerland)

G-4-118

18

18

Comment: Box 4.1. change title: Ecological Impacts of the European heat wave 2003
(Government of Finland)

A - done

G-4-119

20

Comment: Box 4.1. Information about the observed main effects of heat wave 2003 could be listed in
the similar manner as in SPM in order to shorten the text

R - this would not match the style in which these
boxes are written. This box forms part of a cross-



(Government of Finland)

chapter case study.

G-4-120 9 27 |9 27 |Comment: Box 4.1. write GPP open when first time mentioned (or add reference to glossary if it is agree
explained there)
(Government of Finland)

G-4-121 9 37 |9 37 |What is the difference between drought and reduced humidity? soil vs atmosphere phenomenon
(Government of Netherlands)

G-4-122 9 45 |9 48 |delete last sentence; it is not about ecological impacts by 2003 heat wave. agree
(Government of Germany)

G-4-123 10 |0 Comment: avoid repetition, reformulate sentences so that the text can be shortened (do not divide text |A
into two sentences if you can tell the same information in one sentence; see next comment)

(Government of Finland)

G-4-124 10 |1 I suggest to include a short paragraph on N-deposition as a major driver of global change, showing A- added emphasis on N deposition included.
manifold interactions with climate change, e.g. through impacts on productivity, nutrient cycling, or
disturbances such as fire. In addition, there is now evidence that N-deposition can also enhance the
spread of invasive alien species in some ecosystems. For example, in mediterranean ecosystems, N-
deposition can favour the invasion of non-native grasses leading to higher fuel loads and higher
flammability. As grasses can quickly recover after fires, a positive feedback loop develops with grass
and fire until an annual grassland is stabilized under a frequent fire cycle (Allen 2004, D'Antonio and
Vitousek 1992, Brooks et al. 2004, Fenn et al. 2003, Scherer-Lorenzen et al. 2007). As fire frequency
in those ecosystems is also highly dependent on climate change, this example nicely illustrates the
complex interactions between several drivers of global change. References: Allen EB (2004)

Restoration of Artemisia shrublands invaded by exotic annual Bromus: A comparison between
conthern California and the intermonntain recion TISDA For Ser Proc 31:0-17  D'Antonio CM Vitong
(Government of Switzerland)

G-4-125 10 |6 10 (9 Comment: "In the recent past... human mobility". Combine these sentences and information into single |A
sentence, avoid unnecessary repetition
(Government of Finland)

G-4-126 10 |9 10 (9 Comment: term "non-climate" change to "non-climatic" A
(Government of Finland)

G-4-127 10 |9 10 [12 [Comment: combine sentences: "The explicit... outcomes... and consequently, many impact studies of |A
climate change may be conservative estimates." .

(Government of Finland)

G-4-128 10 |9 10 |12 [Clarify the meaning of conservative in linel 1, does it mean impacts are underestimated or A
overestimated? Furthermore, clarify whether this conservativness is a result of the inclusion of non-
climate drivers as it seems to be stated in the sentence in lines 9-10.

(Government of Germany)

G-4-129 10 (14 Incorrect order of the publication year of the references A
(Government of Korea)

G-4-130 10 |19 |10 |22 [This depends on the time scale considered. Effects of climatic change will take place on long-term, A
whereas effects of land-use are very much seen all the time
(Government of Finland)

G-4-131 10 |20 Incorrect order of the publication year of the references A

(Government of Korea)




G-4-132 10 (20 Add that mosaic agricultural landscape composed of cultivated fields, midfield patches of trees, NA - although important, a too detailed point for
stretches of grasslands can modify effects of increasing temperature up to 2°C in temperate zone this section
(Kedziora A., Ryszkowski L. 1999. Does plant cover structure in rural areas modify climate change
effects. Geographia Polonica 72: 63-85).
(Government of Poland)
G-4-133 10 |26 |10 |26 [Whatis "evolved flammability"? Maybe "increased flammability" is meant? I cannot imagine that this (A
has anything to do with evolution.
(Government of Switzerland)
G-4-134 10 |29 |10 |29 [A very recent paper that demonstrates the same for a very different area could be cited here: A - thank you for this useful reference.
Schumacher & Bugmann (2006), GCB 12: 1435-1450 (June issue 0f GCB).
(Government of Switzerland)
G-4-135 10 |37 |10 |37 [Comment: explain CO, CH4 and H2 in Note or make a reference to glossary here TR - it is not necessary to explain these in detail,
(Government of Finland) they are now referred to merely as "trace gases"
G-4-136 10 |41 |10 |41 [Comment: explain DGVM here (write it open when first time mentioned here) A - we now define DGVM at first use and is also in
(Government of Finland) the glossary
G-4-137 10 (42 Incorrect order of the publication year of the references A
(Government of Korea)
G-4-138 10 |45 Incorrect order of the publication year of the references A
(Government of Korea)
G-4-139 10 [49 |10 |49 [Fires are not really "introduced". What is meant here is probably "anthropogenic". A
(Government of Switzerland)
G-4-140 11 |1 Land use change and especially conversion of natural ecosystem to agroecosystem is more important |A
threat than invasion of alien species (see Sax D.F., Stachowicz J., Gaines S. 2005. Species invasion,
Sinauer Associates Publishers Sunderland, Massachusetts: 495 pp.
(Government of Poland)
G-4-141 11 |4 Incorrect order of the publication year of the references A
(Government of Korea)
G-4-142 11 |8 11 |8 I suggest to include: "There are several complex interactions betwen the invasion of alien species and |Addressed by modifying text to better express these
other global changes, such as climate change, habitat fragmentation and N-deposition (Mooney & suggested ideas, in the introductory para fro this
Hoobs 2000)". Reference: Mooney, H.A. & Hobbs, R.J., eds. (2000) Invasive species in a changing section, indicating potential non-linear responses.
world, pp 457. Island Press, Washington, Covelo.
(Government of Switzerland)
G-4-143 11 |18 |11 |21 [This is a strange sentence. It is not clear why "simple" scenarios should be sufficient for this - although |A
I have a lot of sympathy, it would need to be backed up by a rationale to become meaningful (for
example, it can become quite difficult to imitate a complex climate scenario in a real-world setting
because changes (relative to the prevailing weather) need to be imitated rather than absolute amounts. -
Towards the end of the same sentence, all of a sudden precipitation variability is mentioned; so does
the first part of the sentence implicitly refer to averages only? If so, then this should be made clear to
begin with.
(Government of Switzerland)
G-4-144 11 |20 |11 |21 [Comment: the latter part of this sentence is awkward (i.e. though these more recently include...) A
(Government of Finland)
G-4-145 11 |23 |11 |23 [Comment: delete word "recently" A but then we need to delete also "more"







G-4-158 0 17 Comment: CO2 effects with simultaneously increasing O3; some brief mentioning could be included in|Should be added somewhere with emphasis on the
this general part (there are several relatively long-term CO2 x O3 studies already, have they shown any [surprising CO2x03 interaction found in the Aspen-
clear trend or does it depend on the species/ecosystem studied)? How about plants' own emissions FACE
which may affect climate and carbon cycling at least at regional level (VOCs; terpenes and isoprenes
from forest trees et cetera)? These could be briefly mentioned somewhere here?

(Government of Finland)

G-4-159 4 13 (9 clarify, what does the phrase "several aspects remain uncompletely tested" mean. which aspects? What [A - the sentence has been expanded with examples
does it mean? They are not tested because they are not part of the models? Or there are no data
(Government of Germany)

G-4-160 4 Incorrect order of the publication year of the references A
(Government of Korea)

G-4-161 13 |8 Incorrect order of the publication year of the references A
(Government of Korea)

G-4-162 13 |21 |13 |21 [Comment: explain unit Pg explained in ()

(Government of Finland) A - definition added

G-4-163 13 (42 Incorrect order of the publication year of the references A
(Government of Korea)

G-4-164 13 |46 |13 |46 [Comment: replace word "long" with "longer" done
(Government of Finland) R - "long" is what is meant

G-4-165 47 |13 (47 |Only very few out of the relatively few experiments with forest stands are dealing with mature systems |This is a misunderstanding of the phrase 'steady
(which may not yet be in a steady-state anyway); hence the reference to the observation periods that  |state'. This should not be read as 'stable'. In order to
would be required before "a new steady state is reached" is misleading since this statement implies that |clarify the meaning an explanation in () was added.
prior to the CO2 experiment, the systems WERE in a steady state, which I would doubt even for Steady state refers to land area based
Korner's excellent canopy crane experiment. This should be re-worded accordingly. processes/conditions, not to a certain age etc.
(Government of Switzerland)

G-4-166 13 ,»,Water saving® with CO2 ? This seems very theoretically, since the increased CO2-level is combined [|too complicated to cover this in full here. A warmer
with other effects of climate change like higher temperatures, which will prolong the vegetation period |climate would also enhance evaporative forcing. A
and will induce a higher water demand, i.e. net evaporation. Both is very water consuming. Moreover, |phrase was added, saying that this is the result of
it is a fact that enhanced O3-levels (a result of the changed “air cocktail”) in the air will impair the experiments, not theory based projection
stomata control, thus leading to increased inefficient water losses through the vegetation. wl:

R - numerical models show that the net balance of
(Government of Germany) } o o

G-4-167 27 Enhanced nitrogen availability is useless, if no water is available. In this context, please consider the  [not clear how this should link to the water statement
results of the following paper: GeBler, A., K. Jung, R. Gasche, H. Papen, A. Heidenfelder, E. Borner, |as made. No text change
B. Metzler, S. Augustin, E. Hildebrand und H. Rennenberg. 2005. Climate and forest management
influence nitrogen balance of European beech forests: microbial N transformation and inorganic N net
uptake capacity of mycorrhizal roots. European Journal of Forest Research 124: 95-111.

(Government of Germany)
G-4-168 27 “Soil nitrogen availability ...” and in a subordinate clause: “especially in the light of N-deposition text extended by mentioning this 2-10 fold increase

trends.” This is the only place in the report where the N-deposition is mentioned! It is a new “site
factor” for forests and not to neglect. I recommend to insert some more facts and data on this item. N
availability is increased for the most forests in industrialized areas by the factor 2-10 due to
atmospheric input.




(Government of Germany)

G-4-169 32 “C-storage will reduce nutrient availability”?? The beneficial effect of C-sequestration is the Language so bad that the meaning is unclear.I do
enhancement of water storage capacity in soils, the storage of nutrient cations and the release of not agree with the first sentence if I understand it
nutrients in the mineralization process. The cation storage in humus is to neglect, the nutrient cation  |correctly. The amounts of additional C relevant
concentration in humus is to neglect. Overall, humus prevents losses of nutrients. The main source for [here are too small to affect water storage
nutrient cations is the weathering of silicates and the mineralization of organic substance. In the significantly. A phrase was added with regard to
mineral soil humus the cation concentration is low. Really important is, on the other hand, the nutrient |cation depletion. However, globally, acid rain
cation depletion of soils via acidification due to atmospheric input of S and N. This is not mentioned [impacted areas are quite small.
here.

(Government of Germany)

G-4-170 36 Incorrect order of the publication year of the references A
(Government of Korea)

G-4-171 51 |14 |52 |In which models are "individual fire-generated age classes" not simulated? I presume the statement R - The statement refers to continental-scale carbon
refers to DGVMs, but this should be made clear, as regional-scale models typically include those. balances. DGVMs typically do not include (yet) fire-
(Government of Switzerland) induced age classes.

G-4-172 52 |15 |1 This is basically correct, but I do not think that we could model the dependency of the CO2 effect as a |The original text was cryptic indeed. Most of this
function of age classes, so this failure may not be primarily a problem of modeling, but one of side tracking issue was omitted
understanding. HOWEVER, I think the sentence is mis-constructed on another level: what is probably [wl:
meant is that C dynamics in global models cannot be simulated accurately because they lack the age  [R - the sentence begins with "individual fire-
structure. These structural aspects area probably causing a lot of the northern hemisphere C sink in generated age-classes are not explicitly simulated",
these decades. THIS HAS NOTHING TO DO WITH THE MODELING OF A POSSIBLE CO2 so the sentence says exactly what is being
FERTILIZATION EFFECT, however! suggested.

(Government of Switzerland)

G-4-173 52 Incorrect order of the publication year of the references A
(Government of Korea)

G-4-174 1 15 |3 This paragraph started off with fire regimes, and then went astray (see my comment on p. 15 line 1). In |omitted
the following sentence, it goes further astray, as this sentence deals with upscaling in a very general wl:
sentence. Perhaps this should be omitted here?? A - The sentence was moved to the beginning of
(Government of Switzerland) 4.4.1 where DGVMs are discussed more generally.

G-4-175 3 15 |6 Also this material appears misplaced to me - the paragraph should be on fire (see topical sentence p. 14 |omitted
line 49), but all of a sudden migration issues in DGVMs are discussed. wl:

(Government of Switzerland) R - Continuing with the topic of migration is

G-4-176 5 15 |6 The modelled carbon sequestration gain from northward migration of the boreal forest are likely to be |I agree, omitted
overoptimistic. Why? I was missing the explanation from here or in 4.4.5 wl:

(Government of Finland) R - the explanation follows from the senetence as is;

G-4-177 15 |13 Incorrect order of the publication year of the references A
(Government of Korea)

G-4-178 15 (16 Incorrect order of the publication year of the references A
(Government of Korea)

G-4-179 15 |17 |15 |18 [This second half of this sentence implies that changes in management practices or plantation forests rephrased
may (though after a long time lag) "replace" old-growth forests. I doubt that a replacement of old- wl:

growth forests (even only in terms of C-sequestration) will ever be possible.

(Government of Switzerland)

A - the wording does not imply that old-growth
forests (ie forests containing old trees) have the




G-4-180 15 |23 Incorrect order of the publication year of the references A
(Government of Korea)

G-4-181 30 |15 |31 [This is a surprising use of the acronym "NEP" - to the best of my knowledge, Net Ecosystem Exchange [Glossary, changed to NBP and explained
(NEE) is synonymous with "Net Ecosystem Productivity" (NEP), and this refers to the instantaneous
flux between the biosphere and the atmosphere. Over larger spatial and temporal scales, including
mortality events, one usually talks about "Net Biosphere Productivity" (NBP) (see definitions by the
IGBP). I think it is highly confusing to use a term "Net Ecosphere Productivity", whose meaning is not
clear - is this synonymous with NEE or with NBP??

(Government of Switzerland)

G-4-182 31 |15 |32 ["The rate of increase of NEP slows around 2030 as CO?2 fertilization itself saturates". There is no see the cited paper
reference or explanation to what this CO2" saturation is based on. wl:

R - CO2 fertilisation saturation with increasing CO2

concentration follows directly from the physiology

of CO2 fertilisation and is well-established
(Government of Finland)

G-4-183 38 [15 |38 |Comment: use subscript in word CO2 for number 2 A - done
(Government of Finland)

G-4-184 15 |41 |15 |44 [The possible impacts of a change in the biosphere needs to be highlighted and explained more clearly [A - This is indeed a very important point and we
and should be tied into the discussion of observed changes to biogeochemical processes that is made first efforts to coordinate with WGI Ch7 and
presented in Chapter 7 of the Working Group 1 report. The authors should place more prominence on |properly describe those effects. However, to state
the finding that deforestation could provide an additional release of CO2 into the atmosphere, adding |this in the ES or in the SPM is impossible, because
between 29-129ppm to the atmosphere by 2100. This finding should be clearly articulated in the relatively detailed given the space limitations.
Executive Summary.

(Government of Australia)

G-4-185 15 |52 16 |2 Comment: awkward sentence, rewrite A - done
(Government of Finland)

G-4-186 16 |25 Figure 4.2: How to interpret the figure could be better described A - done - we removed explanatory text from the
(e o Tl flgljre caption, enhanced it and inserted it into the

G-4-187 16 |25 Comment: Figure 4.2 point year 2030 somehow in the figure (perhaps inside the line figure itself could [R - We do not want to give an overly precise
be text "year 2030" and arrow indicating it), replace figure either on the top or bottom of page impression, since the turn-around point is associated

with considerable uncertainties. However, the new,
(Government of Finland) updated figure is updated.

G-4-188 16 (36 |16 |36 [Comment: in figure text use subscript in word CO2 for number 2 A -done
(Government of Finland)

G-4-189 17 |0 40 Comment: represent different biome or ecosystem types' characteristics as well as their goods and R - We had this some sort of summary table and it
services information briefly in some sort of summary table, it might clarify and shorten the text was critized by many reviewers and used up lots of

scarce space. A strength of the TAR was to describe
comrehensively goods and services of ecosytems
and we therefore only briefly summarise them in
this chapter again where relevant.
(Government of Finland)
G-4-190 17 |6 add "in coccolithophores" after reduced calcification R - This is not really restricted to coccolithophores




(Government of Finland)

alone

G-4-191 17 19 17 |14 [harmonise the content of this subpara throughout chapters 4.4.2-4.4.10 (for instance in 4.4.2 area is not |A - we have attempted to do so as far as possible.
included but in other chapters it is).
(Government of Germany)
G-4-192 17 |11 |17 |11 [Comment: explain N20 R - We do not believe this is really needed given the
(Government of Finland) IPCC context and that N20 is a Kyoto-Protocol gas
G-4-193 17 |18 |17 |18 [l was missing the approximate cover area of deserts -compare to e.g. Grasslands and savanna chapter [To avoid repetition table 4.1 was referenced. But its
now inserted
(Government of Finland)
G-4-194 17 |46 |17 |49 [Sentence "In the Chihuhuan deserts..." Malcolm et al 2006, same information is repeated in the key Repetition removed
vulnerabilities, avoid repetition
(Government of Finland)
G-4-195 18 |10 |18 |10 [Comment: add semicolon and space between words "scenarios" and "Currie" Done
(Government of Finland)
G-4-196 18 |15 Incorrect order of the publication year of the references Fixed
(Government of Korea)
G-4-197 18 |27 |18 |30 [Sentence redundant to page 17, line 46 to 49 Fixed
(Government of Switzerland)
G-4-198 18 (27 Incorrect order of the publication year of the references Fixed
(Government of Korea)
G-4-199 18 |31 |18 |31 [Comment: delete letter t after word 2050 Done
(Government of Finland)
G-4-200 18 [42 |18 |42 [Comment: Box 4.3 remove 'from word 6 000 Done
(Government of Finland)
G-4-201 18 19 Box 4.3: We disagree with the statements about the Sahelian Zone and the impressions that serious The view has now been reflected in the Box -

drought continues there without qualification. The statement below, supported and drawn from the
papers below, have found recent precipitation and primary production trends to the contrary. We feel it
is dangerous to state unequivocal statements about on-going drought in the Sahel when there are
recently published papers to the contrary.

The statements about rain use efficiency attributed to Hein and Ridder (2006—not 2007) are only
based upon 1 site in the Sahel Zone and are contradicted by the Prince et al. (1998) paper below.

Examination of Sahelian rainfall and primary production time series from 1981 to 2005 reveals two
periods; (a) 1981-1993 marked by below average NDVI and persistence of drought with a signature
large-scale drought during the 1982—-1985 period; and (b) 1994-2005, marked by a trend towards
‘wetter’ conditions with region-wide above normal NDVI conditions with maxima in 1994 and 1999.
These patterns agree with recent region-wide trends in Sahel rainfall. However taken in the context of
long-term Sahelian climate history, these conditions are still far below the wetter conditions that
prevailed in the region from 1930 to 1965. These recent patterns can be considered as a gradual
recovery from extreme drought conditions that peaked during the 1983—1984 period (Anyamba et al.
2005, Hermann et al. 2005, Nicholson 2005, and Olsson et al. 2004).

taking care to incoporate other findings too i.e. need
for caution in the recovery theory




References:

Anyamba, A. and Tucker, C.J., 2005. Analysis of Sahelian vegetation dynamics using NOAA-AVHRR
NDVI data from 1981-2003. J. Arid Environment 63:596-614.

Herrmann, S. M., Anyamba, A., and Tucker, C.J., 2005. Recent Trends in Vegetation Dynamics in the
African Sahel and their Relationship to Climate. Global Environmental Change 15:394-404.

Nicholson, S. 2005. On the question of the ‘‘recovery’’ of the rains in the West African Sahel. J. Arid
Environments 63:615-641.

Olsson, L., Eklundh, L. and Ardoe, J. (2005) A recent greening of the Sahel — trends,

patterns and potential causes. Journal of Arid Environments 63:556-566.

Prince, S. D., Brown de Colstoun, E. and Kravitz, L.L. (1998) Evidence from rain-use efficiencies does
not indicate extensive Sahelian desertification. Global Change Biology 4, 359-374.

(Government of USA)

G-4-202 18 Box 4.3. The very important role of people should be stressed (overgrazing) in description of Sahel. This is a chapt 9 - Africa part of the box. In this
chapter the focus is on ecosystem response to
climate variability as an anlog for future climate

(Government of Poland) change impacts in arid regions in the tropics likely
G-4-203 19 |36 |19 |36 [Comment: Start sentence: e.g. " Wetter periods and also increase in temperature..", now the sentence is |Done
awkward
(Government of Finland)

G-4-204 19 141 |19 |41 [Comment: replace word "current" with "currently"” Done
(Government of Finland)

G-4-205 19 (42 |19 |42 [Comment: ..." to maintain deserts as they are..." ? Clearified
(Government of Finland)

G-4-206 19 [49 |19 |49 ([Comment: use commas ", i.e., through dust loads,", it clarifies text Done
(Government of Finland)

G-4-207 19 49 |19 |49 [Comment: delete "ecosystem degradation" and use term desertification instead, i.e. Rewrite "the effect |Done
of desertification"
(Government of Finland)

G-4-208 19 |52 |19 |52 [Comment: prevention of land degradation might be cheaper than soil restoration? I am pretty sure that |Done
it is cheaper and probably soil restoration is at best difficult if not imbossible in arid areas? Delete this
sentence.
(Government of Finland)

G-4-209 20 |2 20 |3 Comment: Sentence "Community participation... (Duraiappah et al. 2005)" is awkward and too long, |[Done

reformulate better. Line 3: e.g. with small letter
(Government of Finland)
G-4-210 20 (24 Incorrect order of the publication year of the references agree
(Government of Korea)
3 21 |4 Specify in in which way Oklahoma grassland depends on intra and interseasonal rainfall change. text deleted

G-4-211 .21

(Government of Germany)




the specific chapter(s) would need to be indicated here.

G-4-212 21 |3 21 |3 Comment: correct: intra- text deleted
(Government of Finland)

G-4-213 21 (8 21 |14 [The meaning of the acronyms "MAP" and "MAR" must be explained, and if possible only one of them [agree - glossary
should be used, as I assume they mean the same, namely mean annual rainfall/precipitation.

(Government of Switzerland)

G-4-214 21 |8 21 |8 Comment: explain abbreviation MAP here agree - glossary
(Government of Finland)

G-4-215 21 |14 |21 |14 [Comment: explain abbreviation MAR here agree - glossary
(Government of Finland)

27 |21 |27 |when does woody vegetation start to show positive carbon sequestration? After 0.1° warming? text now focuses on vegetation shifts, not carbon
(Government of Germany) sequestration
41 (21 |41 |Comment: delete word field, unnecessary agree - done
(Government of Finland)
0 Comment: "CO2 effects on litter decomposition are minor", however, does the quality and quantity
(litter inputs in grasslands) alter? Is it possible that through increased litter inputs and quality changes
there might be effects on nutrient cycling on long term? VAM responses to elevated CO2 have been
studied and there could be included some sort of information about them; mycorrhizas are essential in
C and nutrient cycling in grassland ecosystems (does the species composition in fungal symbionts
change and if it does, does it affect the host plant success)?
(Government of Finland)
3 22 |5 Comment: the first sentence in paragraph is awkward and unclear, rephase it agree- done
4 22 |5 The phrase "but increases of 54% in net fixation expected CO2 doubles" is mysterious to me - first, it
appears to contradict most experimental findings, which yielded LOWER values; and second, its
grammar is strange and should be improved to clarify the meaning.
(Government of Switzerland)
15 |22 |15 [This statement may be a gross exaggeration - while I appreciate William Bond's research very much, I [agree - text revised to reflect this concern
would be hesitant to cite the result from his work as a general consensus statement. The political
relevance of such results could be tremendous and may lead to fairly bad conclusions ("we should do
fire suppression worldwide to suck up all the carbon that we are emitting"). On a scientific level, |
think that Bond's findings define the absolute maximum possible values under extreme assumptions,
and are unlikely to be backed by other studies in their magnitude.
(Government of Switzerland)

G-4-222 22 (18 |22 |20 [T am not sure we can state this as a general finding; what is implied here is that growth of grasses is References cited that back the statement (Ainsworth
stimulated less by enhanced CO2 than growth of tree regeneration. In addition, I do not know what the |et al), and sentecnes reworded
phrase "in grass fires" at the end of the sentence means - trees do not grow "in grass fires", they
typically grow in the first half to two thirds of the growing season.

(Government of Switzerland)

G-4-223 22 130 |22 |30 [Comment: delete sentence "Field experiments... vegetation response”, it is unnecessary repetition, and |agree- done

start the paragraph with the second sentence.
(Government of Finland)
G-4-224 23 |1 23 |1 This is a meaningless sentence that should be removed or replaced by real contents. At the very least, |agree- done




(Government of Switzerland)

fact, there are relatively few CO2-litter decomposition studies that show clear and consistent CO2-
induced reductions in litter decomposition. Secondly, there are no long-term field incubation studies at
the moment, so basically more information is needed and it should be stated here. In addition, majority
of studies have concentrated on studying the early litter decomposition dynamics; more information
about CO2 effects on latter stages still needs to be obtained. I also believe that there is more recent
information about Mediterranean plant species than this De Angelis et al. 2000 paper, which could be
used here as a reference (for instance FACE experiments in Italy; Cotrufo et al. 2005 et cetera?). in
other words, there is no support for the hypothesis that CO2 enrichment would increase ecosystem
carbon storage via decreased litter decomposition rates.

(Government of Finland)

1 23 |1 The sub-section on Adaptation costs should be either populated or deleted. agree- moved to section 4.6
(Government of Australia)
13 [23 |24 |These sub-section (here and elsewhere) are problematic for two reasons, I think. First, why do they agree - now in text or table 4.2
exclusively focus on changes in temperature? The rationale for this would need to be explained
somewhere, I think. Second, these statements are not really a summary, but new material is presented
here, so the title is quite misleading. I found these sections so awkward that I would omit them (similar
but shorter remarks follow in the other instances where such "summaries of T changes" are mentioned).
(Government of Switzerland)
G-4-227 23 |38 Add the following goods and services very important for mediterranean regions: medicinal herbs, agree - added
spices, tourism
(Government of Switzerland)
G-4-228 24 |1 Incorrect order of the publication year of the references agree
(Government of Korea)
G-4-229 24 |2 24 |2 Comment: explain GMT abbreviation agree - now "a global mean warming"
(Government of Finland)
G-4-230 24 |9 24 19 The citation "Group 2005" is incorrect, it should read "Allen Consulting Group, 2005". agree- corrected
(Government of Australia)
G-4-231 24 (11 |24 |11 [Does the climate change impact e.g. different vegetation cover interact with the fire regime shifts or is |Text revised
it climate change itself, e.g. higher temperatures?
(Government of Germany)
G-4-232 24 (13 |24 |13 [What are "fire escapes" as opposed to "fire risk" (mentioned on the next line)? Individual events vs an overall state
(Government of Switzerland)
G-4-233 39 |24 |41 [Comment: "Ecosystem carbon storage may increase due to reductions in litter decomposition"... In agree - we now cite de Graaf (2006) global change

biology




G-4-234 0 29 Comment: forests or trees can themselves also affect regional climate by releasing VOC's. There could |disagree - this is more a WG1 issue, chapter 7
be some sort of mentioning this also in this section. In addition, tree genotype/species can influence its
response to CO2 clearly (direction and magnitude of response may vary within and between the species
quite a lot); which means that maintaining biodiversity may be a good adaptation method. Tree species
and genotype also affects the magnitude of soil CO2 efflux clearly which is an essential part of C cycle
(see King et al. 2004) (Kil132, Kil133, Ki126???) most likely to me seems Kil33. If the species
composition in forests changes due to increasing CO2, would this also lead changes in C cycling? This
is an issue which could be discussed here. There is also information about tree litter decomposition and
CO2 effects on it (several reviews and FACE experiments) and it may be included here. How about
tree root symbionts (ectomycorrhizas) which are large C sink in forests and of which without trees
would not grow (CO2 effects on them have been studied, but there is no mentioning of them here)?
(Government of Finland)
G-4-235 19 |25 |19 [lll-worded sentence: Warming and drying do not threaten range reductions, but they are likely to agree- reworded
induce such reductions. Please re-word accordingly.
(Government of Switzerland)
G-4-236 25 (24 |25 |24 [Replace "be realized" by "result" (awkward wording). agree - reworded
(Government of Switzerland)
G-4-237 25 |26 |25 |34 [Again, I have great difficulty with this focus on temperature change alone, and on calling this a agree - key messages captured into table 4.2 and
"summary" which it isn't (see my longer comment on p. 23 lines 13ff.) body of text
(Government of Switzerland)
G-4-238 25 133 |25 (33 |The citation "Group 2005" is incorrect, it should read "Allen Consulting Group, 2005". agree- corrected
(Government of Australia)
G-4-239 25 (36 |25 |39 |Omit if there are no real contents here. agree - removed to section 4.6
(Government of Switzerland)
G-4-240 25 136 |25 (36 [insert such a subchapter in 4.4.2 and 4.4.3 too. however this very subchapter is not clear about policy |agree - removed to 4.6
implications
(Government of Germany)
G-4-241 25 (44 |25 |44 [lll-defined phrase "densely treed canopy". Would one seriously talk about "untreed canopies"? Perhaps |A
use "dense tree canopy" instead; or even better, make clear which forest definition is being used, as the
numbers may differ strongly depending on the definition.
(Government of Switzerland)
G-4-242 25 146 |25 |48 [Disagree with statement in line 48, it is not the high productivity which makes forest attractive for R - Bad land is rarely of interest for agriculture.
agricultural use, it is the land itself which is needed for agricultural production. Similarly a natural grassland where water is a
limiting factor vs. forested land, the forested land is
preferred due to its higher productivity. Of course
(Government of Germany) all this is to be understood within geographical
constraints of accessibility etc.
G-4-243 25 |50 |25 |50 |[Comment: use subscript in word CO2 for number 2 A

(Government of Finland)




A - text improved










R -This would distort the relation between the
estimates given and the references













Comment: how about combined eutrophication and climate warming effects; are there any studies Appropriate reference made in the text re impacts of
about that? Boreal peatlands can be affected by enhanced UV-B radiation also (potential effects on UVB on peatlands and water quality
methane fluxes, water quality e.g. DOC in surface waters, effects on plankton)?

(Government of Finland)




G-4-353 34 |23 Section 4.4.8: states that wetlands are considered distinct form rivers and lakes, but does not do so This is not correct. The three major kinds of systems
(Government of Finland) are discussed distinctly though not under three
G-4-354 34 |35 The new organic material is graowing on the wetlands and it is researched (Markku Makild, GTK, The increase in peat is not occurring in all
2006) that 5-20% of the biomass will stratify as new peat. All the actions which can quicken the peatlands; rather the excavation for fuel and
growth of new biomass on man-made areas can also diminish the emissions from organic soils. In some|oxidation of peat result in the release of CO2.
cases peat fuel excavation can change the thick emitting peat layers to better growing area. The
positive impacts can be seen e.g. on old ditched agricultural peat fields or forests.
(Government of Finland)
G-4-355 34 |52 |35 |3 Indicate microclimatic regulation. The comment is not clear. Wetlands and other
(Government of Poland) inland water ecosystems influence microclimates
G-4-356 34 Chapter 4.4.8 about Wetlands, Freshwater lakes and rivers could be moved and incorporated in chapter | The chapter is in accordance with the IPCC Plenary
3. Otherwise, this chapter (4.4.8) should include more about the precipitation effects on the water decision. As far as precipitation effecxts are
systems (cf. chapter 3) - too strong focus on the temperature effects, very vague on the precipitation concerned, these have been addressed as
effects. hydrological regimes.
(Government of Norway)
G-4-357 35 |5 35 |27 |asin chapter 1, a short description about increases in dissolved organic carbon should be given. In appropriate change is made
addition, at this point, the reader should get a hint to chapter 1 where additional impacts on water
quality are given
(Government of Sweden)
G-4-358 35 (13 |35 |13 [Comment: replace word "nuisance" with "harmful" or "toxic" agreed
(Government of Finland)
G-4-359 35 |15 |35 [15 |Add after Schindler, 2004) with consequent changes in water chemical conditions (Weyhenmeyer, reference added

2004) Full reference: Weyhenmeyer, G. A. 2004. Synchrony in relationships between the North
Atlantic Oscillation and water chemistry among Sweden’s largest lakes. Limnol. Oceanogr. 49: 1191-
1201.

(Government of Sweden)




G-4-360

35

23

Incorrect order of the publication year of the references
(Government of Korea)

corrected

G-4-361

35

26

Incorrect order of the publication year of the references
(Government of Korea)

corrected

G-4-362

35

32

Incorrect order of the publication year of the references
(Government of Korea)

corrected

G-4-363

35

33

35

33

Comment: replace phrase "in dryland wetlands" with "in non-coastal wetlands"
(Government of Finland)

dryland refers to the arid and semiarid regions of the
world and has been correctly used.

G-4-364

35

34

35

34

Riparian ecosystems, known to be resilient to natural flow regimes, are highly vulnerable to changes in
temperature and environmental variability above existing regional thresholds. I suggest to add after
"(Bauder 2005)": "Changes in climate and in land use will place additional pressures on already
stressed riparian ecosystems along many rivers in the world (Naiman et al., 2005)".

(Government of France)

reference added appropriately.

G-4-365

35

38

42

Clarify meaning.
(Government of Poland)

The comment is not understood. We do not have
enough page space to elaborate this para.

G-4-366

35

49

35

51

Add after the first sentence of the paragraph after "temperature change, with the exception of physical
data such as data on the timing of lake ice breakup. Here an increase in annual mean air temperatures
of 1°C revealed an up to 35 days earlier ice breakup in the warmest southern part of Sweden but only
an about 4 days earlier ice breakup in the colder northern part of Sweden due to a nonlinear
relationship between air temperature and ice breakup dates (Weyhenmeyer et al. 2004). another
example is a 2-3 °C temperature rise that can increase the DOC release by up to 700 %. Full reference:
Weyhenmeyer, G. A., M. Meili and D. M. Livingstone. 2004. Nonlinear temperature response of lake
ice breakup. Geophysical Research Letters 31: L07203, doi: 10.1029/2004GL019530.

(Government of Sweden)

Reference added approriately

G-4-367

35

49

51

Many other functions like e.g. evaporation, control of diffuse pollution etc. are neglected.

(Government of Poland)

The comments are not related to this para. The
wetland function of controlling diffuse pollution is
added suitably on page 34.

G-4-368

36

Authors neglect important information (See for example Gleick P.H. 2003: Global freshwater
resources: soft-path solution for the 21st Centure, Science 302: 1524-1528, or WMO 1997.
Comprehensive assessment of the freshwater resources in the world. World Meteorological
organization, Geneva: 33 pp.; Kedziora A., Olejnik J. 2002. Water balance in agricultural landscape
and options for its management by change in plant cover structure of landscape. In: Landscape ecology
in ecosystem management. Ed. L. Ryszkowski. CRC Press Boca Raton: 57-110); and many others.

(Government of Poland)

Reference to Gleick is added appropriately. The
others are not relevant to the section.













G-4-412

41

48

Incorrect order of the publication year of the references
(Government of Korea)

A

G-4-413

41

52

42

insert this text into the executive summary, add also text from page 50 lines 21-22, and 33-34.
(Government of Germany)

Addressed, though have not included latter page
references

G-4-414

42

Incorrect order of the publication year of the references
(Government of Korea)

A

G-4-415

42

42

Replace "and are" by "and decreases are".
(Government of Switzerland)

A

G-4-416

42

42

10

Comment: correct "are likely to virtually occur in all biomes"
(Government of Finland)

G-4-417

42

10

42

10

Something went wrong with EndNote here — what is "Re105"? (Similar problems appear further
below).

(Government of Switzerland)

G-4-418

42

14

42

20

Comment: how about northern species extinction and ecosystem losses, for instance shorter and
warmer winters can result extinction of relict species (for instance, Phoca hispida saimensis in
Finland). It is true that most biodiversity losses occurs at more southern latitudes but it should be
recognized that also northern species and ecosystems are lost. If winters become warmer and shorter,
northern latitude countries could also have larger pest species diversity and invasion and thereby
perhaps larger pest problems, which in turn negatively affects agriculture and forestry as well as
natural ecosystems. This could be discussed briefly.

(Government of Finland)

A - as much as possible (no reference given)

G-4-419

42

22

42

22

Replace "development" by "land use".
(Government of Switzerland)

G-4-420

42

22

29

Add that during next 50 years (2000-2050) human population will increase by 2 billions and to feed
them agricultural production ought increase by 50%. That will be achieved from smaller arable land
(degradations of soils) and with less water. Thus intensification of production is indispensable (Brown
L. 2003: Plan B. Rescuring a planet under stress and civilization in trouble. Norton, New York: 271
pp-; Millennium ecosystem assessment 2005).

(Government of Poland)

G-4-421

42

23

Incorrect order of the publication year of the references
(Government of Korea)

G-4-422

42

25

42

25

What is "high biological value" here? This would need to be specified. Then, in the parenthesis "this
trend" is alluded to, but the main clause does not contain any indication about a trend.

(Government of Switzerland)

G-4-423

42

31

42

31

Ethanol?
(Government of Switzerland)

G-4-424

42

37

42

39

This list of references is a very mixed bag - according to the text, it should refer to European studies on
land use and climate change. To the best of my knowledge, not all references had that focus; for
example, Scheller & Mladenoff was about Wisconsin; Araujo et al. did not consider land use at all;
hence I think these references should be checked again.

(Government of Switzerland)

A

G-4-425

42

37

39

Incorrect order of the publication year of the references
(Government of Korea)










(Government of USA)

G-4-438

45

45

Table 4.2 - The chapeaux and methodological explanation is poorly drafted. In addition the
uncertainties inherent in using the technique of upscaling need to be included. It needs to be made
clear that while, in principle the methodological approach is fine and not inconsistent with section
2.2.2.6 (although that only concerns the reverse process of downscaling), nevertheless, the table will
have some inconsistencies in that the amount of regional warming for a given amount of global
warming could vary from case to case for a given region. This is because of variations in the GCMs
used between the individual studies. It seems from the chapeaux that in some cases the regional
warming is not available, so the authors don’t have the option of using a common upscaling GCM
across all studies. It would be advisable for the chapeaux to note this issue and give an estimate of the
uncertainty it introduces into the temperature thresholds assigned to a given impact event.

(Government of Australia)

A - We have improved the description of how the
methods were performed and provided more
information on each entry and providing the
information requested.

G-4-439

45

45

55

Table 4.2 - No.8: The range quoted does not come from the cited work but rather the original article in
Nature 427:145-148

(Government of Australia)

N

G-4-440

45

45

55

Table 4.2 - No.2: The reference to Gitay et al 2001 needs to be re-checked as an electronic search of
this reference failed to find any reference to Dryandra or to forests in Western Australia.

(Government of Australia)

A as the original source could not be located this
entry was deleted

G-4-441

45

45

55

"

Table 4.2 - No.2: Authors should explain what the risk is in the statement "Risk extinctions....".
(Government of Australia)

A - term removed

G-4-442

45

45

55

Table 4.2 - No.17: This finding should be deleted. Quoted ATglob for total Arctic sea ice loss in
summer is inconsistent with WG1 Chapter 10 (e.g., Fig. 10.3.11) and multi-model analysis of Arzel et
al (2006). Results from the latter suggest ATglob of around 3.4°C appropriate for 50% chance of total
loss.

(Government of Australia)

Entry is now consistent with Arzel and WG1

G-4-443

45

45

55

Table 4.2 - No.14: The source should be 4 (not 5). In addition the authors should state that the finding
that the Bowerbird will be functionally extinct, is their own conclusion from the finding of 50% habitat
loss.

(Government of Australia)

A - citation corrected, entry now only refers to
habitat loss

G-4-444

45

45

55

Table 4.2 - No.11: The original article in Nature 427:145-148 should be cited for Thomas et al. The
Williams et al 2003 (Kr28?77, Wil55777) paper also does not have a 1.7C increase result as indicated
in this table. The other values given for this entry number are also not in this paper. The authors need
to review their use of this source. In addition the authors need to review this overall finding as it
overstates extinction risk and uses small samples.

(Government of Australia)

A -Both citations are given, temperatures have been
corrected, information provided is as presented in
the literature

G-4-445

45

45

Table 4.2 - Most of the projected impacts for the Australian region are based on use of BIOCLIM (a
bioclimatical modelling system) with input temperature (and occasionally rainfall) from climate change
scenarios, this should be noted. In particular the authors should note that very little is generally known
about how climate truly influences Australian species distributions and how much of the observed
distribution of species truly represents climate constraints and how much is driven by other factors,
such as species-species competition, habitat fragmentation, land-use changes, etc.

(Government of Australia)

A -The same is true for all bioclimatic models and a
more general statement to that degree appears in the
accompanying text.




G-4-446 45 46 |55 |[Table 4.2 - No.40: Atglob seems to be too low to trigger a complete loss of the alpine zone in Australia.|A - temperature corrected, the rest follows from the
Authors should review to ensure there is underpinning research for this. literature
(Government of Australia)

G-4-447 45 46 |55 [Table 4.2 - No.28: The original article in Nature 427:145-148 should be cited for Thomas et al. In A - temperature corrected, the rest follows from the
addition the temperature range should be reviewed. In the paper these extinction rates apply to the mid- |literature. Note that the baseline used in the
range scenario which is 1.8 to 2.0C. literature is the 1961-1990 mean and as explained in
(Government of Australia) the notes to the table the derived change relative to

G-4-448 45 46 |55 |[Table 4.2 - No.26, 47, 49: The original article in Nature 427:145-148 should be cited for Thomas et al. |A - as all are authors in Thomas then assumption is
The authors should review their citation of Thomas et al. and Beaumont and Hughes. The risk they agree on the language in their own paper
statements are too categorical - where Thomas et al. is quoted the butterflies are extinct, where
Beaumont and Hughes is quoted it is a range loss — it is based in the same work.

(Government of Australia)

G-4-449 45 47 |55 |[Table 4.2 - No.62: Percentages given are highly dependent on the rainfall scenario chosen, therefore ~ [A - This is captured, where available from the
suggest a range of habitat reductions should be given. More generally the authors should be clear that |literature, in the new entries in the caption
rainfall in many assessments does not greatly affect the bioclimatic envelope as much as temperature.

This is so for Brereton et al. (1995, Victorian vertebrates) and Williams et al. (Wi155?7?77) (2003; Far
North Queensland vertebrates) — these relationships between the bioclimatic envelope are very robust
but the links between temp and extinction are not necessarily so robust.

(Government of Australia)

G-4-450 45 47 |55 |[Table 4.2 - No.50: The authors should explain why this entry is a repeat of entry number 44 but with a [A - entries corrected
higher temperature.
(Government of Australia)

G-4-451 45 47 |55 |[Table 4.2 - N0.49: In Table 1 of Beaumont and Hughes (2002) global mean annual temperature change |R - the 2.6C to which you refer is relative to a 1961-
(2.6C) was used to get Australian increase (2.1 — 3.9C), so the calculated value in [PCC Table 4.2 1990 baseline whereas in the table we use a pre-
should be 2.6 not 2.9C. industrial baseline. Conversions are explained in
(Government of Australia) caption.

G-4-452 45 47 |55 |[Table 4.2 - No.44: The original article in Nature 427:145-148 should be cited for Thomas et al. A - However, it is (source #1)

(Government of Australia)

G-4-453 45 48 |13 [Table 4.2 -The Williams et al. (2003) work should have a high degree of confidence attached because it|A
has also been compared to distributions of species restricted by warmer Holocene temperatures, i.e. it
has the supporting evidence to establish that the risk can be attributed.

(Government of Australia)
G-4-454 45 48 |13 [Table 4.2 should be reworked and reduced in size. The table title/summary is even difficult to Entries in the table come from the peer-reviewed

understand. The temperature changes in column 2 appear arbitrary --- do the authors have published
evidence that a precise 3.1° change in temperature will lead to a loss of 66% of the animals in the
Kruger preserve or that a 3.3° increase in temperature will lead to and extinction of 24-59% of the
mammals in south Africa?

The authors need to review each entry in this table and delete all but those that they can unequivocally
support with the peer-reviewed literature. An alternative would be to rename the table something like
“Examples of impacts projected by independent studies and modeling efforts”, rather than take each at
face value and present them as if they were the IPCC authors’ scientific consensus.

literature (with a recognition that many Government
reports are also extensively peer-reviewed). The 0.1
precision comes from the need to match to
baselines. However, whenever possible a range of
temperatures is now given. Text in the table
matches that of the original authors as much as
possible given page limits. Caption provides
substantially more information about the material in
the table.







G-4-463 45 |1 48 |13 |In "Table 4.2", add reference to the MONARCH project which projects impacts on species and habitats |A
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'.
(Government of UK)
G-4-464 45 |1 49 |52 [Explain the meaning of the colors used in Table 4.2 and figure 4.5. Furthermore the table should A - though colors removed from table
become partly part of the TS.
(Government of Germany)
G-4-465 45 16 45 |6 Insert "Hare, 2003 and" before "Warren, 2006" as the paper by Warren builds on the Review by Hare |N - Table 4.2 draws on the work of Warren,
(as acknowledged in the Warren paper). Citation: 'Hare,B (2003) Assessment of Knowledge on Impacts| Thomas, Hughes, etc. and Warren's work
of Climate independently reviewed the literature cited by Hare,
Hughes, Thomas, etc., as is often the case in a
review and in science, and then expended
Change — Contribution to the Specification of Art. 2 of the substaptially beyond tha.t, especiall}{ i.n terms of
UNFCCC: Impacts on Ecosystems, Food Production, Water L L e o
. . . . database. Chapter authors started from Warren's
and Soc1o-§:conom1c System. Exper‘tlse for the WBGU Special ol st TRt i o (bt Gl il @ (e e
Report ,,Climate Protection Strategies for the 21st Century: recognizes that fact. In reviews that authors of this
Kyoto and Beyond™." Available at chapter have published we have listed those who
http://www.wbgu.de/wbgu_sn2003_ex01.pdf come before as is only proper. There is inevitably
(Government of Germany) overlap, that is the way that science works - it builds
G-4-466 45 49 Table 4.2. and Fig. 4.5. It is difficult to read the black text from the boxes with dark red background. |A
(Government of Finland)
G-4-467 45 Table 4.2. and biome sections (4.4) conclude with impacts as function of AT - is this wise? A - removed from biome sections
(Government of Finland)
G-4-468 45 Table 4.2 - The terms 'loss of reefs' and 'functionally extinct' need to be defined and related to each A - terminology modified
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.
(Government of Australia)
G-4-469 45 Somewhere the Chapter needs to describe meaning of term 'functional extinction' used in Table 4.2 (as |A - term is no longer used
distinct from 'extinction').
(Government of Australia)
G-4-470 48 |1 48 |13 [The source list for "Table 4.2" is incomplete; it contains only sources 1 to 44 (45 to 85 are missing). The source (reference) is in the LAST column. The
(Government of UK) first number 1-85 is only for the map and figure.
G-4-471 49 122 |49 |52 [Need to explain what dotted line model scenarios mean. A
(Government of Australia)
G-4-472 50 |2 50 |2 Opening phrase could be interpreted as policy prescriptive. Sentence would be sharpened by dropping |A
phrase.
(Government of Australia)
G-4-473 50 |2 50 |2 Comment: "way of life" could be replaced by phrase "life style" A
(Government of Finland)
G-4-474 50 |3 50 |4 Too much material in the citation, remove. A

(Government of Switzerland)




G-4-475 50 |5 50 |5 How can an ecosystem (per se) be "disrupted"? This is an extremely fuzzy statement that should be A
written more precisley, or it should be removed. N
(Government of Switzerland)

G-4-476 50 |11 |50 |11 [Here, and also elsewhere, it is necessary to specify what aspect of biodiversity is meant - calling it A
"species richness" is fine, but what taxonomic groups are meant? Usually, this is vascular plants or N
birds or mammals or so; hence it is not species richness per se, but the richness of certain groups.
Please make this clear throughout what groups have been considered.
(Government of Switzerland)

G-4-477 50 (19 |50 |19 [Replace "a stronger" by "a still stronger". Text removed
(Government of Switzerland) N

G-4-478 50 |25 |50 [25 |Comment: write " tropical biodiversity hotspots" instead of hotspots for biodiversity in the tropics" Text removed
(Government of Finland) N

G-4-479 50 (29 |50 |31 [Comment: correct "In summary.. might be less affected by climate change than by land use change." |Text removed
(Government of Finland) A

G-4-480 50 |33 |50 [33 |Ido not follow here - a 44% risk of a terrestrial carbon source (of what magnitude?) does not at all A - Text substantially rewritten
have to imply a "world-wide decline of forests".
(Government of Switzerland)

G-4-481 50 (33 |50 |33 [Comment: correct "..decline of forests and suggest that climate change..." A - Text substantially rewritten
(Government of Finland)

G-4-482 50 |42 |50 [48 [These lines include a highly important scientific message and should be included in the SPM. A
(Government of Finland)

G-4-483 50 |45 |50 |45 |[Comment: replace phrase "behavior" with "functioning" A
(Government of Finland) N

G-4-484 51 |12 51 |2 Comment: remove word "undergo" after word "ecosystems" N
(Government of Finland)

G-4-485 51 (11 |51 |11 |Comment: remove word "undergo" after word "ecosystems" N
(Government of Finland)

G-4-486 51 |15 |51 [15 |Comment: delete word globally and substantial N
(Government of Finland)

G-4-487 51 |18 |51 |21 [itis unclear what do numbers in first column of lines 2-5 mean? N
(Government of Germany)

G-4-488 51 |25 |51 [44 |Comment: text should be shortened here. Correct: "Many efforts have been made to estimate.. ..Reid et |A
al. 2005), (Re105?777) but so far the estimates range from unknown or invaluable to 38 x 1012 USD/a
which is... GNP of 31 x 1012 USD/a (2000 levels)." After correction delete unnecessary references
from the reference list also.
(Government of Finland)

G-4-489 51 |26 Incorrect order of the publication year of the references A
(Government of Korea)

G-4-490 51 |31 Recent estimation with GUMBO model of ecosystems services values was 4.5 times higher than GWP |N - However, this was a very simple model and
(Constanza R., Boumans R., Sahagian D. 2003. A new approach to global, dynamic modeling of these early results don't seem to be comparable
integrated human in natural systems. Global Change Newsletter 54: 9-12.
(Government of Poland)

G-4-491 51 (34 |51 |34 [Comment: add word that after phrase "some argue" A



















G-4-541

G-4-1

LAT

86

86

Add the reference Naiman R.J., H. Décamps and M. McClain, 2005: Riparia: Ecology, Conservation,
and Management of Streamside Communities. Elsevier, Burlington, MA, 448 pp.

(Government of France)

There is little information on desert and arid zones in Latin America, as it is the case of the Chaco and
Patagonia ecosystems, adding to more than a million square kilometers of usable land. In this regard it
is important to notice that the melting of the Patagonian glaciers and the remarkable ice shelf in
Southern Patagonia, in the coming 150 to 200 years, will bring sufficient freshwater to enable the
natural and managed ecosystems' displacement to the southernmost segment of Latin America. Nothing
is mentioned about the extensive desert on the west coast of South America, from near the Equator to
Central Chile, including Atacama, the largest hyper-drydesert..

(Government of Argentina)

R -Book has a too narrow scope to be used in this
context

A - but please give us references - our CA for South
America was only a marine specialist.

G-4-2

LAT

There is a repeated mention only to boreal ecosystems, when there also are austral ecosystems. This
looks like a bias originating in the remarkable difference in the number of authors from developed and
developing countries.

(Government of Argentina)

R - in fact another referee accused us in the FOD of
being southern Hemisphere biased!

G-4-3

LAT

The quality of the sectoral chapters (3 to 8) looks quite diverse. However, practically all of them show
the same two shortcomings.

1.- the lack of strong appeal to decision makers regarding the assumption of their country [s
responsibility to implement fully their commitments in respect to the performance of geophysical and
biological observations and compile the necessary social, economic and related human health
information to understand better the implications of climate change in their different trades.

2.- The necessity to improve cross referencing among them and with the regional chapters
(Government of Argentina)

R - we cannot be policy prescriptive, A - we have
cross referenced more strongly

G-4-4

LAT

Section 4.4.7: Mountains, should refer the disastrous conditions for human being and ecosystems due
to the rapid retreat of glaciers and the GLOFs. This is a critical problem in the Andean glaciers in the
tropics. Cross reference with the regional chapters will resolve this fault.

(Government of Argentina)

R - this is not an ecosystem issue, this is a WGI
issue

G-4-5

LAT

No cross-reference with Chapter 15: Polar Regions, left aside the Antarctic ecosystems and their role in
the extensive areas of the Southern Hemisphere. The krill issue and its impact on the important
fisheries of the South Atlantic and Pacific oceans, as well as the loss of Adeli penguins, in the Antarctic
Peninsula.

(Government of Argentina)

A - Text improved. Moreover, quite prominently
Adeli penguins and similar impacts are in Table 4.1
and F4.4




G-4-6 LAT (0 It should be noted that although figure 4.1 is well developed, it looks incomplete because does not R - this is not a Chapter 4 issue
E integrate the human health interlinkages with natural systems. In this regard, considering the
development MEA has made on the same issue, it would be good, for many reasons, to copy that figure
in chapter 4.
(Government of Argentina)
G-4-7 LAT (0 It is well presented. Its structure enables the understanding by users, particularly decision makers. Addressed in other comments to this reveiwer
E However, it is affected by the same shortcomings recognized as a general failure in the SOD. These
are: the lack of information and research work in some developing regions (i.e. Latin America), and the
faulty cross-referencing with the other chapters and the CCTs (mainly water).
(Government of Argentina)
G-4-8 LAT (0 It is good to note the interesting Introduction, describing what is meant when talking about ecosystems, [A- thank you
E biological diversity, etc.
(Government of Argentina)
G-4-9 LAT (0 In this chapter again, Section 4.4.8 miss the opportunity to call for better observations, including R - this is a chapter 1 issue
E biological, phonological and phenometric ones and those of a social and economic nature, related to
ecosystems' services.
(Government of Argentina)
G-4-10 LAT (0 Being understood that AR4 should basically include new bibliography, it is surprising to observe R - we cite a majority of refs post 2000, and in
E references from papers from the 90s as well as a repetition of the Technical Paper on Climate change [ecology it is recognised that some classic papers
and Biodiversity, which is, in fact, TAR information, have a long "shelf life", and need to be cited in some
(Government of Argentina) instances.
G-4-11 LAT |5 4 The serving functions of natural ecosystems are not complete. For example, for deserts, there are still |A partly - List was never to be complete (stated in
E have fix sands and other functions; for temperate grassland, only fix carbon and soil protection the text) and moreover, our chapter does not cover
function are mentioned, other functions should be supplemented, such as Ecotourism. all (by design, other WGII chapters). Text was
(Government of China) improved to make all this clearer
G-4-12 LAT |18 |41 19 |27 |Box 4.3: Although the Sahel example is very interesting, it constitutes a case study. Considering the It is not clear what interesting mean here and there
E reduction in length requested, may be this example could be eliminated, also because most relevant are no indications where in the text is the
aspects are already mentioned within the text. information in the box repeated. For one thing the
(Government of Argentina) box symbolises the recognistion of the significancy
G-4-13 1 21 |22 [Suggest including the newest NPP data of China, supplement advances on research about the carbon  |R - First we cite already too much literature and
budget of grassland in China and climate change. then we would need a reference
(Government of China)
G-4-14 LAT |28 |47 |28 |48 [Suggest mention the positive impacts of plantation construction on climate change. Such as, the R - This is the task of WGIII (we added a
E implement of converting cultivated land into forests and so on. crossreference to WGIII)
(Government of China)
G-4-15 LAT |30 |48 |31 (34 |Box 4.4: Again, considering the reduction in length requested, I suggest reducing the content of this A partly - We have shortened the box by removing
E box. The information of the first paragraph is general, a summary of what polar bear are. I think this  [the second paragraph. The reviewer's comment to

information could be eliminated or substantially reduced, and focus the box on the information
included in the second paragraph, that is the specific challenges polar bears are facing on the context of
climate change.

focus on the second paragraph is wrong (reviewer
probably meant the third). Concerning the first
paragraph we retained it, since boxes should read

e







