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SPM-1

3| Batch

0:0

0:0

Normalisation des projections climatiques: Les projets AMIP (projets d'inter comparaison de modéles atmosphériques) et
CMIP (projets d'inter comparaison de modéles couplés océan-atmosphére) ont permis de standardiser les facteurs de forcing
radiatif des modéles ainsi que le mode de présentation de leurs résultats. Ce qui a entrainé une meilleure fiabilité en matiére de
comparaison et analyse des mode¢les. Cependant, ccs projets d'inter comparaison restent insuffisants pour affiner les
projections climatiques a différents horizon (2020, 2025, 2030, 2035...), qui restent tributaires du développement des capacités
et puissance des moyens de calcul.

[Govt. of Algeria (Reviewer’s comment ID #: 2001-1)]

SPM-2

0:0

0:0

Analyse des résultats des projections climatiques - Sur nos régions: Le réchauffement climatique actuel et en cours, augmente
la variabilité spatiale des précipitations, contribuant ainsi a la réduction et la modification des répartitions des pluies dans les
zones subtropicales (zones arides et semi arides, désertiques et sahéliennes), et une augmentation dans les zones de hautes
latitudes (Les pays nordiques, Alaska, Sibérie...) et une partie des zones tropicales. L'expansion vers le nord des hautes
pressions subtropicales, combinée a la tendance générale de la diminution des précipitations subtropicales, confirme de fagon
évidente des pluies aux limites subtropicales caractérisant I'Afrique du Nord. Les projections régionales de réductions de
précipitations, prévues au 21 nord. des zones agro climatiques. dues a 1'augmentation de température notamment on Afrique.
Aussi un effort important est souhaitable a fin de délimiter ces zones transition climatiques.

[Govt. of Algeria (Reviewer’s comment ID #: 2001-2)]

SPM-3

0:0

0:0

Perspectives pour le Maghreb - Mod¢le régional: Le Maghreb, par lui- méme, constitue une zone de transition climatique et a
ce titre, ferait I'objet d'une préoccupation mondiale et régionale pour évaluer quantitative, I'impact du changement climatique.
Compte tenu de I'aggravation et de la vulnérabilité des ressources naturelles (eau, agriculture, énergie et écosysteme), il
s'aveére nécessaire développer un modéle régional propre au Maghreb, pour les besoins des plans de dévloppements
économiques et sectoriel de planification stratégique. La développment devra impliquer la communauté scientifique
Maghrébine celle des pays limitrophes de la Méditerranée

[Govt. of Algeria (Reviewer’s comment ID #: 2001-3)]

SPM-4

0:0

0:0

Perspectives pour le Maghreb - Réseaux d'observation: Les réseaux d'observations devront étre renforcés, particuliérement le
réseau d'observaton marine et 'observation par satellite, incluant la surveillance de biomasse particuliérement en Afrique,
pour valider les tendances en matiére projection climatique.

[Govt. of Algeria (Reviewer’s comment ID #: 2001-4)]

SPM-5

0:0

0:0

The structure and content of the SPM is generally user-friendly, however, there are a number of important messages contained
in the body of the report that are either not reported in the SPM or are not given due prominence. Firstly, the advances in the
detection of climate change since the TAR and the improvements in observations showing that the globe is warming, are
crucial for policy makers and should be given greater prominence. Secondly, the section on the stabilisation of emissions and
subsequent effects on the climate needs to be more clearly explained. Thirdly, the SPM remains very weak in its treatment of
possible "abrupt climate change" and the role of feedbacks in the climate system. The treatment of this subject in Box 10.1
provides some important analysis of the potential risks of climate change "known unknowns" that are very important for
policy makers and need a place in the SPM (possibly a new bolded heading).

[Govt. of Australia (Reviewer’s comment ID #: 2002-1)]

SPM-6

0:0

0:0

The SPM/TS/chapters of the AR4 seem to have a critical omission compared to the TAR. In the TAR WGI policymakers

Page 1 of 99




Government Comments on the Final Draft of the SPM

IPCC Working Group | Fourth Assessment Report

No.

Batch

Page:line

From

To

Comment

were provided with information relating to the future time points at which global emissions would have to peak/drop below
1990 levels/ decrease to a small fraction to achieve various CO2 concentrations outcomes. Relevant parts of the TAR include:
Synthesis Report Question 6 and Working Group I Technical Summary Section F.10 (including Fig 25). We consider this is a
very important line of information for policymakers. Consequently, we believe the topic should be covered in the AR4 SPM -
preferably on the basis of any more recent modelling; but otherwise recovering the ground presented in the TAR. This
scientific topic is important because it sheds light on the timing of and scale required in global emissions reductions to achieve
various stabilisation levels. We made this comment concerning the First Order Draft

[Govt. of Australia (Reviewer’s comment ID #: 2002-2)]

SPM-7

0:0

0:0

A number of technical terms are used in the SPM that are not defined in the SPM but are found in the glossary. The authors
should ensure consistent usage of each term (e.g "feedback" is used in the SPM, whereas "climate feedback" is defined in the

glossary).
[Govt. of Australia (Reviewer’s comment ID #: 2002-3)]

SPM-8

0:0

0:0

Throughout the SPM the A1B and B1 SRES scenarios are used much more frequently in an illustrative context than the other
SRES storylines. While the authors specifically state that all SRES scenarios should be considered equally sound, the
preponderant use of only 2 scenario families could be seen as an implicit endorsement of these above the other scenarios. The
authors, therefore, need to provide an explanation (in a footnote) as to why these scenarios are more often used.

[Govt. of Australia (Reviewer’s comment ID #: 2002-4)]

SPM-9

0:0

0:0

Throughout the SPM both "natural" and "unforced" variability seem to be used almost interchangeably. For a policy reader
this distinction may be unnecessary and confuse the main story in the SPM. Suggest that the authors review the SPM to
determine if it is necessary to maintain the differentiation between the two terms in the SPM. If they find it is necessary clear
definitions should be included for each term.

[Govt. of Australia (Reviewer’s comment ID #: 2002-5)]

SPM-10

0:0

0:0

The WGI SPM is shaping up well, and we were pleased with a number of revisions that have been made to improve its clarity.
The following suggestions may further improve clarity for the intended audience. We note that a number of these
improvements were raised by a large number of countries in the previous round of the review.

[Govt. of Canada (Reviewer’s comment ID #: 2004-1)]

SPM-11

0:0

0:0

In general, we are concerned that some of the language is overly technical and written in a style that will be difficult for most
policy makers to understand. The use of more descriptive language (such as that found in the FAQs at the end of the technical
chapters) and greater clarity with respect to reference points (ie. timescales) may improve the SPM. We have provided
specific comments on this below.

[Govt. of Canada (Reviewer’s comment ID #: 2004-2)]

SPM-12

0:0

0:0

To improve clarity it should be stated clearly how the new findings relate to or represent developments from the TAR. While
understanding the desire to keep the SPM short, it would be very useful to have an introductory summary that explains why
this report is an advance from the TAR (see TS page 3, lines 3-8). We also provide comments in sections below where this
needs to be made more clear.

[Govt. of Canada (Reviewer’s comment ID #: 2004-3)]

SPM-13

0:0

0:0

The flow would be improved by placing the sections on observations (direct and paleo) ahead of those on drivers/causes.
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[Govt. of Canada (Reviewer’s comment ID #: 2004-4)]

SPM-14 A 0:0 0:0 Coverage of regional issues is unnecessarily vague. We have provided some specific comments below.
[Govt. of Canada (Reviewer’s comment ID #: 2004-5)]

SPM-15 A 0:0 0:0 The SPM could be enhanced by figures that more clearly convey key messages. We have provided specific comments on this
below.

[Govt. of Canada (Reviewer’s comment ID #: 2004-6)]

SPM-16 A 0:0 0:0 The shaded boxes that introduce each section are not consistent in terms of content. These boxes should set the stage for the
results which follow and should achieve this by doing two things: 1) describing the type of data on which the conclusions
presented next are based, 2) describing major science advances since the TAR (i.e. how has the database been strengthened?).
We provide specific comments below.

[Govt. of Canada (Reviewer’s comment ID #: 2004-7)]

SPM-17 A 0:0 0:0 An important communication tool missing from this SPM is a figure demonstrating the connections between forcing scenario,
atmospheric concentrations and projected climatic changes to 2100 and beyond, including stabilization scenarios. Suggest
adding a figure similar to Figure 5 on page 14 of the TAR SPM.

[Govt. of Canada (Reviewer’s comment ID #: 2004-8)]

SPM-18 A 0:0 0:0 It is a very good summary, so congratulations to the authors for their work
[Govt. of Chile (Reviewer’s comment ID #: 2005-1)]

SPM-19 A 0:0 0:0 There is no mention in the text about mechanisms like the PDO (Pacific Decadal Oscillation), ENSO (EL Nifio Southern
Oscillation) or other like Annular Modes (Arctic and Antarctic), and their relation with climate change, or whether they have
or not any role
[Govt. of Chile (Reviewer’s comment ID #: 2005-2)]

SPM-20 A 0:0 0:0 Legend in figures such as Figure SPM-1 should be made less blurry in the final version
[Govt. of Chile (Reviewer’s comment ID #: 2005-3)]

SPM-21 A 0:0 0:0 Basically speaking, Chinese government is satisfied with the current version of SPM.

[Govt. of China (Reviewer’s comment ID #: 2006-1)]

SPM-22 A 0:0 0:0 General comment: 1) The Summary for Policy Makers should summarize the policy-relevant information of the report and
should reflect the full picture of observed results and model results. Wording only refering to model results can give a biased
message when conflicting results from observation are not mentioned: see specific comments Nr. 20 and 28. General
comment: 2) For the section “Projections of future climate change” policy-relevance means that information is given on the
potential outcomes of different policy-choices. The basic aim of policy-relevance is therefore not fully achieved, if there is no
indication of how emissions under the different scenarios actually differ. General comment: 3) This lack of analysis on
realistic multi-gas mitigation scenarios is a serious limitation of the whole IPCC WG1 Chapter 10. This limitation should to
be flagged in the SPM as otherwise the readers could believe that the shown future climate system evolutions roughly span
possible futures, while in fact mitigation scenarios are completely neglected. The brief explanation of the non-mitigation
nature of SRES scenarios in the current SRES box (SPM-14, line 53-55) does not serve this purpose as this key assumption
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underlying all projections needs to be highlighted at the beginning of the section “Projections of future changes in Climate”.
[Govt. of European Community (Reviewer’s comment ID #: 2008-1)]

SPM-23

0:0

0:0

It would be good to get more figures in the SPM, e.g.

- tropical cyclones (like Fig. 3.40, but annual numbers instead of energy index)

- permafrost (Fig. 4.20 or similar)

It would also be useful to get a figure like 10.4 to illustrate better the temperature course of various scenarios in time (it may
be that such a figure is planned for the Synthesis Report like in TAR, but anyhow...)

[Govt. of Finland (Reviewer’s comment ID #: 2009-1)]

SPM-24

0:0

0:0

West Antarctica Ice Sheet (WAIS) risk of instability: The SPM should to state an assessment of the risk of instability in
relation to the WALIS, as this is highly relevant for policymakers. In the TAR it was said: “Concerns have been expressed
about the stability of the West Antarctic ice sheet because it is grounded below sea level. However, loss of grounded ice
leading to substantial sea level rise from this source is now widely agreed to be very unlikely during the 21st century,
although its dynamics are still inadequately understood, especially for projections on longer time-scales.” Since the TAR an
accelerating loss of grounded ice has been observed, at present rates, which if maintained would result in about 0.04 m SLR
by 2100, which is a significant fraction (10-20%) of the projected total SLR under the SRES scenarios here presented. More
importantly, the mechanisms of this loss appear consistent with proposed instability theories and appear related to Deep
Ocean warming.

WALIS instability: Is it still “very unlikely” that there would be substantial sea level rise from WALIS in the 21st century? How
has the scientific assessment of this risk changed given all relevant observations reported in Chapters 4, 5, 9 and 10, the
continental ice sheet model deficiencies discussed in Chapter 8, 9 and 10 and the modelling of the individual ice streams
report in Chapter 9? There are several significant new developments since the TAR. The fast dynamic response of ice
shelves to warming and the acceleration of tributary glaciers and ice streams after ice shelf disintegrations (4.8 and 4.6.3.3)
has raised again the possibility of larger dynamical changes in the future than are projected by stateof-the-art continental
models (10.6.4.2)

WALIS instability: A small but significant and accelerating loss of grounded ice is presently occurring from the Amundsen Sea
Embayment of the West Antarctic possibly linked to Deep Ocean warming (4.6.3.3 and 10-62 lines 17-23). Recent work on
subglacial bed topography underlying this region indicates potential instabilities in two of the main discharge ice streams (10-
62 lines 17-23 . If melted, ice in this region would raise sea level by 1.5m in coming centuries (10-71 line 39). Mean summer
temperatures over the major West Antarctic ice shelves are about as likely as not to pass melting point if global warming
exceeds 5°C, and disintegration might be initiated earlier by surface melting (Chapter 10-71 lines 43-56), which would have
adverse implications for the mass balance of this ice sheet. Oceanic warming of ~1°C under the major ice shelves would
eliminate them within centuries. (Chapter 10-71 lines 43-56). (continuation comments combined by TSU)

[Govt. of Germany (Reviewer’s comment ID #: 2011-1)]

SPM-25

0:0

0:0

I am substantially happy with this draft. I would only sugest to add at least on more figure to support the main statement in the
"Paleoclimatic Perspective" section.
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-28)]

SPM-26

0:0

0:0

Science (24 March 2006) and Nature (21 September 2006) both published articles regarding recent satellite images showing
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the most up-to-date ice melt data in Antarctica and Greenland. These important findings could have a potentially strong
impact on the research published up until now and therefore they should be commented on in the SPM.
[Govt. of Japan (Reviewer’s comment ID #: 2013-1)]

SPM-27

0:0

We thank the WG1 TSU and authors on the production of the Final Draft for the AR4. The report and its Summary for Policy
Makers will be an important document in guiding future action.To maximise the value of the report it will be important that
the SPM is as accessible as possible to policy makers and it is in this spirit that we offer the following comments.

[Govt. of New Zealand (Reviewer’s comment ID #: 2015-1)]

SPM-28

0:0

0:0

After reading the SPM we have learned that the gray text box at the beginning of each chapter contains scientific background
information for the text that follows, however for the first time reader this might be interpreted as some kind of conclusion. To
enhance readability, we propose that the presentation of this information is redesigned in the final version, possibly by making
the text smaller.

[Govt. of Norway (Reviewer’s comment ID #: 2016-1)]

SPM-29

0:0

0:0

Since radiative forcing possibly will be an unknown concept to most readers, we think that readability in many cases might be
enhanced by explaining changes over time by more commonly known parameters such as emissions, concentrations and
temperatures. In our view the concept of radiative forcing is most easily understood when it is used to explain the relative
"strength" of the different greenhouse gases.

[Govt. of Norway (Reviewer’s comment ID #: 2016-2)]

SPM-30

0:0

0:0

The science of climate change is complicated, and we fully understand the difficulty involved in writing a summery for
policymakers. As the SPM stands, the reader must have a considerable background in climate research to understand all the
details. A layman will probably just be able understand the main statements marked in bold. It is thus vital that statements in
bold tell the main story in a simple way.

[Govt. of Norway (Reviewer’s comment ID #: 2016-3)]

SPM-31

0:0

0:0

The report is well written and coherent, and provides adequate references to the relevant chapters of the main report. A
commendable feature of the SPM is that it clearly shows the range of errors / confidence limits for various figures.
[Govt. of Pakistan (Reviewer’s comment ID #: 2017-1)]

SPM-32

0:0

0:0

It is supposed, that there is a group readers “Policymakers” which will read the only this Summary, therefore SPM should be
“closed statement”, completely clear with no references to other sections of the Report.
[Govt. of Russian Federation (Reviewer’s comment ID #: 2018-1)]

SPM-33

0:0

0:0

The format of the document is essentially changed in comparison with AR3 SPM. The cartographical projections, periods
investigated, likelihood levels are changed, is frequent without visible reasons and advantages. It is inexpedient and does not
facilitate problem to Policymakers as it is not always precisely underlined, what conclusions in AR4 are new in comparison
with AR3 and what are cancelled.

[Govt. of Russian Federation (Reviewer’s comment ID #: 2018-2)]

SPM-34

0:0

0:0

Likelihood levels (a footnote 5) are unsuccessful, as, first, they change terms used in AR3 and accustomed for experts.
Secondly, the new scale does not include an interval 10-50 % chance. So, it is proposed to specify in footnote 5, that the scale
concerns to subjective judgment of experts rather than objective frequencies from tests. Therefore it is reasonable to be limited
to not more than five categories from used in AR3, for example: Very likely (greater than 90% chance), Likely (66-90%
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chance), Medium likelihood (33-66% chance), Unlikely (10-33 % chance), Very unlikely (less than 10% chance) or even to
three ones: Unlikely (less than 33 % chance), Medium likelihood (33-67% chance), Probably (more than 67 % chance. In the
last case levels “low-med-high” will be quite enough (as it is made in LOSU assessments on FIGURE SPM-2).

[Govt. of Russian Federation (Reviewer’s comment ID #: 2018-3)]

SPM-35

0:0

0:0

Uncertainty ranges within square brackets is a somewhat misleading choice. In some instance it can be interpreted as trends,
We would prefer another way of denoting uncertainty ranges. If the range is symmetric around a central value, use the
standard + symbol. In the case of asymmetric uncertainties, give separate values for + and — range.

[Govt. of Sweden (Reviewer’s comment ID #: 2019-1)]

SPM-36

0:0

0:0

Overall we believe that the SPM is well balanced and easy to read.
[Govt. of Sweden (Reviewer’s comment ID #: 2019-28)]

SPM-37

0:0

0:0

We would recommend to more emphasize rapid changes and positive feedbacks (until now only very short on page 13). These
topics are crucial for risk management. One of the very important new findings is the experimental evidence for the positive
water vapor feedback (shown in relation to the Pinatubo explosion, Soden et al. 2002), especially because for a long time there
have been theories of negative feedback (e.g. Lindzen). “Small caues — large impact” should be a main message. There are
excellent examples from the paleo perspective (the most recent example arer the Holocene vegetation changes in the Sahel
region).

[Govt. of Switzerland (Reviewer’s comment ID #: 2020-1)]

SPM-38

0:0

0:0

We also recommend to more emphasize the importance of the hydrological cycle (and after all the water ressources).
Although the data is less certain, the impact is much more important than that of temperature.
[Govt. of Switzerland (Reviewer’s comment ID #: 2020-2)]

SPM-39

0:0

0:0

It is very usefull to have in page 14 the box with the explanation of the main features of the SRES scenarios referred to in the
SPM
[Govt. of Switzerland (Reviewer’s comment ID #: 2020-3)]

SPM-40

0:0

0:0

We would like to thank WG1 for a much improved final draft report and are impressed by the level of new work.
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-1)]

SPM-41

0:0

0:0

The report sets out a very useful summary of the science position in key areas and is an excellent factual resource. The text is
concise which aids readability for an expert audience. However, the overall narrative is not strong in terms of serving as a
communication tool to target at those policy makers less familiar with the detail.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-2)]

SPM-42

0:0

0:0

We would like to make a number of general suggestions regarding presentation and structure of the SPM, which we think
would make it much more accessible to a non-technical audience and bring out some of the key conclusions which we find are
rather buried in the SPM.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-3)]

SPM-43

0:0

0:0

We are concerned that the language is very technical and difficult for a non expert audience to understand. Parts of the
document come across as a supplement or extension of the Technical Summary, rather than an independent document for the
intended audience. Also, we are concerned at the lack of clear statements on confidence in present levels of understanding. It
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is not clear whether the developments of climate change science have been significant since the publication of the Third
Assessment report and what these developments are.
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-4)]

SPM-44

0:0

0:0

We feel that it would be helpful to introduce a narrative section at the start of the report highlighting the main developments,
emphasising that the science has moved on since TAR, and that there is unequivocal evidence that climate change is
happening and is due primarily to human activities. Suggested text for this section is reported below (cells n.9 to 12) and also
enclosed a separate document. (TSU note: please see comment for SPM 1:1 - 1:10)

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-5)]

SPM-45

0:0

0:0

The key messages of the SPM could be clarifyed further by introducing some figures of the TS in the SPM. We have made
some specific comments on the sections below.

Also, the messages conveyed in the SPM do not always reflect the severity and gravity expressed in the Technical Summary.
This is particularly true in the case of snow cover and ice caps, for example the SPM talks about decreases in glaciers and ice
caps, whereas the TS talks about "widespread mass loss". This should be addressed in the SPM, as the scope of the SPM is to
convey not only the magnitude of the changes but also the URGENCY.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-6)]

SPM-46

0:0

0:0

We feel that the connections between greenhouse gas emissions, atmospheric concentrations and global climate is not
sufficiently emphasised in the SPM. This is a key point to convey to policy makers and could be made clear by introducing a
figure showing the links between socio-economic scenarios, emissions, GHG atmospheric concentrations, forcings and
projected climate change, as in the TAR.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-7)]

SPM-47

0:0

0:0

In addition to the defined likely, very likely etc. expert-derived probabilistic statements, there are also statements (in bold) of
the form "very high confidence", "higher confidence" and "increased confidence". It seems that these are in no way
equivalent, in a mathematical sense, to the likelihood statements but perhaps this should be made clear, or at least commented
upon.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-8)]

SPM-48

0:0

0:0

Consider creating a box/intro that states what is “New since the TAR” as a précis to the SPM.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-1)]

SPM-908

0:0

0:0

The WGI SPM is well presented and concise. It provides a well founded overview of the assessment of the bibliography
published after TAR. The Table SPM-1 presents a clear description of the recent climate and extreme events' trend with the
corresponding likelihood of discernible human influence. These conclusions are important for the WGII and WGIII
assessments. However, it should be mentioned that the SPM is written in a too much scientific language and that the figures,
although clear for the specialists would rise some difficulties for the decision makers'. direct understanding. In this regard, the
axis labeling, in figure SPM-1 is poor and the legends are not good enough. Finally, it looks as inconvenient to introduce new
acronyms, like LOSU, when the plain language would suffize.

[Govt. of Argentina (Reviewer’s comment ID #: 2024-1)]

SPM-909

0:0

0:0

A new Page SPM-15. It is definitely wrong no to mention the critical lack of basic information from some regions of the
world. Science is not developed only with mathematical models, either to obtain relative surface data from satellite
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observations or to project climate variables. Basic geophysical data are necessary to support and verify model's results.
Developing countries, making the larger portion of the world territories should also contribute with their data. In this regard,
decision making should be briefed on the fact that the implementation of GCOS as well as other observation networks will
improve the reach of the science of climate. More and better data and monitoring will permit a better understanding of present
climate and, hence, an improving in the outlook of future climate conditions. This must be expelled out in a special section of
this SPM.
[Govt. of Argentina (Reviewer’s comment ID #: 2024-11)]

SPM-910 B 0:0 0:0 The SPM has been further improved, building on the already well structured earlier drafts and still has a reasonable length.
My sincere congratulations.

[Govt. of Austria (Reviewer’s comment ID #: 2025-1)]

SPM-49 A 1:0 1: There should be a footnote to clarify a possible confusion between volume and mass mixing rations (e.g., ppmv versus
ppmm), and meaning of adopted ppX.

[Govt. of Belgium (Reviewer’s comment ID #: 2003-4)]

SPM-50 A 1:0 1: Footnote Nr. 5: Despite the adoption of these likelihoods, this SPM contains too many statements, which do not comply with
this scale; e.g.: Page 3, L2 “...very high confidence...”; “LOSU” in last column of Figure SPM-2; “...assessed uncertainty
interval...” in L30 of P. 4; “...there is high confidence...” L30 of P.5; etc. If there is a scale for "confidence", it should be
explained.

[Govt. of Belgium (Reviewer’s comment ID #: 2003-5)]

SPM-51 A 1:0 1: footnote 5- include other likelihood terms for completeness and to avoid possible confusion.
[Govt. of Canada (Reviewer’s comment ID #: 2004-13)]

SPM-52 A 1:0 1: Footnote 2: "the influence a factor has" -> "the influence that a factor has".

[Govt. of Finland (Reviewer’s comment ID #: 2009-3)]

SPM-53 A 1:0 1: In footnote 2, we propose to add at the beginning " Radiative forcing is precisely defined in chapter 2.2, it is a measure ..."
[Govt. of France (Reviewer’s comment ID #: 2010-4)]

SPM-54 A 1:1 1:10 We propose an expanded intro to serve as a pointer ri the summary details. The text suggested in cells n.9 to 12 could be
placed on page 1 line 7:

The report shows that global temperatures continue to rise and that there has been an acceleration in the rate of changes
observed in the last few decades for a number of climate variables and sea level rise.

Since the TAR, progress in our understanding of anthropogenic influences on climate and how the current climate is changing
in space and in time has been gained through improvements of datasets, broader geographical coverage, better understanding
of uncertainties, and a wider variety of measurements.

The report provides indisputable evidence that human activities are responsible for the bulk of the warming of the climate
since 1750. The report also shows that discernible human influences now extend on continental-average temperatures,
atmospheric circulation patterns, and some types of extremes. There is now some evidence that heat waves, extreme rainfalls
and the intensity of tropical cyclones are related to increasing greenhouse gas concentrations.

A larger number of climate model simulations were available for this report compared to previous IPCC assessments. These
indicate that by 2030 temperature will increase by a further half degree relative to the present day. By the end of the 21st
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century temperatures may rise by between 1.0 and 6.3°C depending on emission scenarios and model uncertainty. The actual
warming will be significantly affected by the emissions of greenhouse gases that occur. Such warming will increase the
frequency of heat waves and heavy precipitation events, affect storminess and reduce snow and ice cover. (continuation
comments combined by TSU)

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-9)]

SPM-55

1:3

1:5

This opening sentence is awkward and long. The phrase “processes and attribution” is an unusual pairing of terms given the
more common "Detection and Attribution". Suggest instead “The WG1 contribution to the IPCC Fourth Assessment report
describes current scientific understanding of the dominant causes of climate change, of observed climate change and
attribution thereof, and of climate processes. A range of estimates for projected future climate are also presented. The report
builds upon.....”

[Govt. of Canada (Reviewer’s comment ID #: 2004-9)]

SPM-56

1:4

1:5

Suggest changing "dominant causes" to "driving factors" in order to avoid the confusion with "attribution".
[Govt. of China (Reviewer’s comment ID #: 2006-2)]

SPM-57

1:4

1:4

"..the dominant causes of climate change, observed climate change,..": I find this sentence confusing. Should this read instead
"..the dominant causes of observed climate change.."?
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-8)]

SPM-58

1:4

1:4

Footnote 5 on likelihoods: Add: "These percentages are based on the authors’ collective, subjective expert judgement of
observations and model results"
[Govt. of Netherlands (Reviewer’s comment ID #: 2014-2)]

SPM-59

1:4

1:5

Delete “and attribution” because the sentence already mentions “dominant causes of climate change” which is essentially the
same thing, and “attribution” is jargon.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-2)]

SPM-60

1:5

1:5

Either capitalize "assessments" or change to "Assessment Reports" to indicate that previous IPCC Assessment Reports are
what are being referred to here.
[Govt. of Japan (Reviewer’s comment ID #: 2013-2)]

SPM-61

1:5

1:6

Write :"It builds upon previous work of the IPCC and assess new results from the past six years of research and modelling."
[Govt. of Switzerland (Reviewer’s comment ID #: 2020-4)]

SPM-62

1:5

1:6

Delete last sentence of the first paragraph (“It builds ... research.”) and insert the first two paragraphs of the Technical
Summary (TS-3, lines 3-17) as a more substantive introduction. Major points need to be on the first page, so highlight that
“likely” (TAR) has evolved to “very likely” (AR4) regarding attribution to human activities. Include the headline (SPM-8,
lines 23-24): “It is very likely that anthropogenic greenhouse gas increases caused most of the observed increase in globally
averaged temperatures since the mid-20th century” to the end of the first inserted TS paragraph. This increased confidence is
the bottom line.

Suggested inserted text follows:

“In the last 6 years since the IPCC’s Third Assessment Report (TAR), significant progress has been made in understanding
past and recent climate change and in projecting future changes. These advances have arisen from large amounts of new data,
more sophisticated analyses of data, improvements in the understanding and simulation of physical processes in climate
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models, and more extensive exploration of uncertainty ranges in model results. The increased confidence in climate science
provided by these developments is evident in this Working Group I contribution to the IPCC’s Fourth Assessment Report.
This report finds that, “It is very likely that anthropogenic greenhouse gas increases caused most of the observed increase in
globally averaged temperatures since the mid-20th century.”

While this report provides new and important policy-relevant information on the scientific understanding of climate
change, the complexity of the climate system and the multiple interactions that determine its behaviour impose limitations on
our ability to understand fully the future course of Earth’s global climate. There is still an incomplete physical understanding
of many components of the climate system and their role in climate change. Key uncertainties include aspects of the roles
played by clouds, the cryosphere, the oceans, land-use, and couplings between climate and biogeochemical cycles. The areas
of science covered in this report continue to undergo rapid progress and it should be recognized that the present assessment
reflects scientific understanding based on the peer-reviewed literature available in mid-2006.”

[Govt. of United States of America (Reviewer’s comment ID #: 2023-95)]

SPM-63

1:6

1:6

It would be useful if the authors could provide in a footnote the cut-off date for the inclusion of research in the WG report.
[Govt. of Australia (Reviewer’s comment ID #: 2002-6)]

SPM-64

1:6

1:6

Add a third sentence to the paragraph: "Significant progress has been made in understanding past and recent climate change
and in projecting future changes". (This text is sourced from the TS page 3 lines 3-4).
[Govt. of Australia (Reviewer’s comment ID #: 2002-7)]

SPM-65

1:6

1:6

Replace “results” by “findings”, the latter having a broader meaning than the former.
[Govt. of Belgium (Reviewer’s comment ID #: 2003-1)]

SPM-66

1:12

Change the title of the section in : "Observed changes in natural and human drivers of climate". Rationale : the section
describes observed changes in the drivers. Reversing the order of "human" nad "natural" is also necessary
[Govt. of Switzerland (Reviewer’s comment ID #: 2020-5)]

SPM-67

4:5

On the basis of the title, a policymaker may wait for a wider scientific discussion about natural drivers of (past) climate
changes, frequently referred to in THE mass media (natural methane sources, sunspots, little ice age, medieval warm period,
etc.).

[Govt. of Finland (Reviewer’s comment ID #: 2009-2)]

SPM-68

4:5

Section: Human and natural drivers of climate change

- It would be helpful to include a detailed breakdown of emissions, e.g. pie chart showing sectors and/or greenhouse gases
(measured in global warming potential).

- Policy makers do not need to know the detail of radiative forcing, e.g. figure SPM-2. It would be more effective to present a
simpler chart similar in style to TAR diagram

- this section should emphasise that our understanding of raditive forcing has improved since TAR and explain how.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-10)]

SPM-69

This box describing radiative forcing is misplaced. The substantive discussion of RF does not occur until page 3. Suggest that
this box is moved to line 1 page 3.
[Govt. of Australia (Reviewer’s comment ID #: 2002-8)]

SPM-70

This box should provide a simple explanation that changes in the atmospheric abundance of greenhouse gases affect global
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climate.
[Govt. of Australia (Reviewer’s comment ID #: 2002-9)]

SPM-71 A 1:13 1:18 In the first part "human and natural drivers of climate change", there is no summary about the new findings since TAR.
Except here, all the other parts have it. Suggest to add a summary of new findings since TAR.

[Govt. of China (Reviewer’s comment ID #: 2006-3)]

SPM-72 A 1:14 1:18 This shaded box needs improving (see General Comment above). What is needed still is an explanation of how the estimates
of RF have been strengthened since the TAR. The definition of RF is not needed in the Box since it is dealt with in Footnote
#2.

[Govt. of Canada (Reviewer’s comment ID #: 2004-10)]

SPM-73 A 1:14 1:18 Readability might be enhanced by including a brief description of the significance of the sign of the radiative forcing (i.e. that
a positive sign implies warming). The term might also be better explain with respect to "changes" and natural vs.
anthropogenic greenhouse gases. From the definition it is, for example, unclear how the radiative forcing was in pre-industrial
times and how it will be in possible future times with elevated but relatively stable concentrations of greenhouse gases.
[Govt. of Norway (Reviewer’s comment ID #: 2016-4)]

SPM-74 A 1:15 1:15 Replace “affect” with “alter”.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-3)]

SPM-75 A 1:16 1:16 Suggest adding "of the Earth-Atmosphere system" after “energy balance”.
[Govt. of China (Reviewer’s comment ID #: 2006-4)]

SPM-76 A 1:17 1:18 Please, delete "warming and cooling influences on global climate" and insert old text "a range of natural and human factors
that drive warming and cooling influences on global climate", as this seems to be a more precise characterisation.
[Govt. of Germany (Reviewer’s comment ID #: 2011-55)]

SPM-77 A 1:17 1:17 Footnote could simplify "radiative forcing" for this audience by saying in addition "corresponds to heating or cooling effect"
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-16)]

SPM-78 A 1:18 1:18 Add:"... climate , and to compare natural and anthropogenic causes of climate change."

[Govt. of Switzerland (Reviewer’s comment ID #: 2020-6)]

SPM-79 A 1:21 1:22 The first bolded sentence should include nitrous oxide, which is a dot point under this text. Suggest text of this sentence be
deleted and replaced with a statement based on that found in Chapter 6 page 11 - "The present atmospheric concentrations of
carbon dioxide, methane, and nitrous oxide far exceed pre-industrial values and are higher than those measured in the ice core
record of the past 650,000 years."

[Govt. of Australia (Reviewer’s comment ID #: 2002-10)]
SPM-80 A 1:21 1:24 This bold text should mention that the concentration increases of the cited greenhouse gases are global.
[Govt. of Belgium (Reviewer’s comment ID #: 2003-2)]

SPM-81 A 1:21 1:24 | Nitrous oxide (N20, which is dealt with in the 3rd following bullet —Page 2, L1-3) should be cited in this bold text.
[Govt. of Belgium (Reviewer’s comment ID #: 2003-3)]

SPM-82 A 1:21 1:22 Please delete " far exceed pre-industial values determined from ice cores spanning” and insert old text "are the highest
experienced for".
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[Govt. of Germany (Reviewer’s comment ID #: 2011-57)]

SPM-83 A 1:21 1:24 Although the current text states to "see Figure SPM-1" when referring to the atmospheric concentrations of carbon dioxide
and methane over the last 650,000 years, in order to make this situation as clear as possible to policy makers including Figure
TS-1 in the SPM is suggested. In addition to including Figure TS-1 in the SPM, making the following changes prior to
inclusion are suggested: 1) including changes in average temperature over the past 650,000 years and 2) adding the predicted
values for CO2 concentration and average temperature up to 2100 (and beyond, if possible).

[Govt. of Japan (Reviewer’s comment ID #: 2013-3)]

SPM-84 A 1:21 1:24 Reference to the dramatic increase in greenhouse gas concentrations since 1750 has been omitted in the current draft (please
see p. SPM-1, Lines 32-34 in the previous draft as a reference point). In addition to stating that levels "far-exceed" pre-
industrial values and explaining the emission sources (fossil fuel use, agriculture, and land-use changes), the dramatic increase
in GHG concentrations since 1750 should also be included. The suggested rewrite of this sentence is as follows: "Atmospheric
concentrations of carbon dioxide and methane have increased markedly since 1750 and far exceed pre-industrial values
determined from ice cores spanning the last 650,000 years."

[Govt. of Japan (Reviewer’s comment ID #: 2013-5)]

SPM-85 A 1:21 1:21 Consider incluton of nitrous oxide in the list of gases and probably halocarbones
[Govt. of Norway (Reviewer’s comment ID #: 2016-50)]

SPM-86 A 1:21 1:21 After “methane” replace rest of sentence with “are at their highest levels in the last 650,000 years and far exceed pre-industrial
values.”

[Govt. of United States of America (Reviewer’s comment ID #: 2023-4)]

SPM-87 A 1:22 1:22 The term "concentrations" might be added after "greenhouse gases".
[Govt. of France (Reviewer’s comment ID #: 2010-1)]

SPM-88 A 1:23 1:24 It would be useful to sequence the principal sources of greenhouse gases in order of their relative contribution to radiative
forcing. In that event are 'agriculture' and 'land-use changes' in the correct order?
[Govt. of Australia (Reviewer’s comment ID #: 2002-11)]

SPM-89 A 1:23 1:24 “land-use changes” should be put before “agriculture” because greenhouse gases emissions associated with land-use change
are bigger than that associated with agriculture.
[Govt. of China (Reviewer’s comment ID #: 2006-5)]

SPM-90 A 1:23 1:23 The phrase "are due primarily to" does not convey the correct sense of an overwhelming human contribution eg is it 51% or
99%? Suggest replace the phrase with "are due almost totally to human activities with".

[Govt. of Germany (Reviewer’s comment ID #: 2011-2)]

SPM-91 A 1:23 1:23 after "(see Figure SPM-1) insert "is unpreccedented in at least the last 20,000 years. They" are due primarily to....
[Govt. of Germany (Reviewer’s comment ID #: 2011-58)]

SPM-92 A 1:25 1:25 Please insert the former text: "Observed increase in carbon dioxide, methane, and nitrous oxide, compared to pre-industrial
values, and their associated positive radiative forcing (warming effect), are directly linked to fossil fuel use, agriculture, and
use change, and other human activities. The concentration of these gases also increased at the end of the last ice age about
17,000 years ago as the planet warmed, but the rates of those changes were much slower than those in the last century. [2.3,
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6.4].
[Govt. of Germany (Reviewer’s comment ID #: 2011-59)]

SPM-93 A 1:26 1:26 For clarity insert "Due to its abundance and long lifespan in the atmosphere,..." at the start of the sentence to provide readers
with some information on why CO?2 is the most important GHG.
[Govt. of Australia (Reviewer’s comment ID #: 2002-12)]

SPM-94 A 1:26 1:26 The first sentence needs clarification: Either change wording to say CO2 is the most abundant GHG, rather than 'most
important' OR provide additional information (beyond atmos concentration info) that will justify the statement.
[Govt. of Canada (Reviewer’s comment ID #: 2004-11)]

SPM-95 A 1:26 1:26 "Carbon dioxide is the most important anthropogenic greenhouse gas." The use of "important" seems awkward here; the
intention of "important" is ambiguous. Suggest replacing "important" with: i.e. abundant, prevalent, conspicuous, critical,
principal.

[Govt. of Japan (Reviewer’s comment ID #: 2013-4)]

SPM-96 A 1:26 1:30 We propose adding the percentage increase of CO2, to increase readability. Also for methane and nitrous oxide, the increase
in per cent should be added.

[Govt. of Norway (Reviewer’s comment ID #: 2016-41)]

SPM-97 A 1:26 1:29 Include a statement on the record high emission rate and rate of increase in CO2 abundance. Pull from TS-6, lines 46-48.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-5)]

SPM-98 A 1:26 2:4 To complete the picture a bullet point on fluorinated gases should be added. This should deal with both Kyoto gases (HFCs,
PFCs, SF6) and gases regulated by the Montreal protocol (CFCs, HCFC, Halons etc.)

[Govt. of Norway (Reviewer’s comment ID #: 2016-5)]

SPM-911 B 1:26 2:3 The information provided is very much welcome. However, compared to earlier drafts the information on the rate of change
(chnage in growth rate) has been lost. Even if the length is increased it is suggested to include both.

[Govt. of Austria (Reviewer’s comment ID #: 2025-2)]

SPM-99 A 1:27 1:27 The authors should insert a footnote explaining the abbreviations "ppm" and "ppb". Footnote number 9 in the WG1 TAR SPM
could be repeated.

[Govt. of Australia (Reviewer’s comment ID #: 2002-13)]

SPM-100 A 1:27 1:27 The phrase "fossil carbon dioxide emissions" could be confusing for a policy reader, even with the included footnote. As the
term is not used again and seems not be used in a widespread manner in the rest of the report, suggest deletion of the footnote
and replacement of the start of the sentence with "Annual emissions of carbon dioxide from fossil fuel burning and cement
production has increased...." This phrase is drawn directly from Chapter 7.

[Govt. of Australia (Reviewer’s comment ID #: 2002-14)]

SPM-101 A 1:27 1:29 "Annual fossil carbon dioxide emission increase " should be given in a longer period, e.g., some periods from 18th century to
now, but not only in the 1990s and in 2000-2005, in order to be consistent with the first sentence of this bullet. Because the
first sentence mentions the concentration increase from pre-industrial value to 2005.

[Govt. of China (Reviewer’s comment ID #: 2006-6)]
SPM-102 A 1:27 1:27 Please insert after ....280 ppm to 379 ppm in 2005. "In the period 1999 - 2004 the atmospheric carbon dioxide concentration
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increased by more than 1,8 ppm yr -1."
[Govt. of Germany (Reviewer’s comment ID #: 2011-60)]

SPM-103

1:27

1:30

Specify in the text that emissions of 6.4 Gt are "anthropogenic"
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-1)]

SPM-104

1:27

1:33

The SPM should spell out ppm and ppb the first time the terms are used
[Govt. of Norway (Reviewer’s comment ID #: 2016-6)]

SPM-105

1:27

1:32

Is it obvious to the reader what ppm, GtCyr-1 and ppb denotes?
[Govt. of Sweden (Reviewer’s comment ID #: 2019-2)]

SPM-106

1:27

1:27

Update CO2 concentration to 2006 (as will be done, it says, for global temperature anomaly)
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-17)]

SPM-107

1:28

1:30

Would be more effective to denote increases as percentages in addition to absolute GtC and emissions associated with land-
use change as a percentage of the average fossil CO2 emissions. This bullet makes two important points that should be stated
simply - emissions are increasing rapidly and land use changes are a significant factor in addition to burning of fossil fuels.
[Govt. of Canada (Reviewer’s comment ID #: 2004-12)]

SPM-108

1:28

1:29

We have in these lines estimates of emissions from fossil fuels and from land use change. Would it be possible to say also
what is the proportion of CO2 from fossil fuel present today in the atmosphere, relative to the total of CO2 contained in it ?
[Govt. of France (Reviewer’s comment ID #: 2010-2)]

SPM-109

1:28

Emissions of CO2 are expressed in GtC per year. This is the total mass of carbon contained in the emitted CO2, not the
G23CO0O2 emitted. We would prefer not to use anymore this unit of GtC, which is confusing for non specialists, and to utilise
only Gtons of CO2. If this unit of GtC is maintained, the equivalent in GtCO2 should be given at least.

[Govt. of France (Reviewer’s comment ID #: 2010-3)]

SPM-110

1:29

1:30

Could the SPM specify how much of the CO2 emissions associated with land-use change are from deforestation?
[Govt. of Norway (Reviewer’s comment ID #: 2016-7)]

SPM-912

1:29

1:29

after "2000-2005" please write " about 12% increasing from 1990 to 2005".
[Govt. of Mali (Reviewer’s comment ID #: 2026-1)]

SPM-111

1:30

1:30

The central estimate of land use emissions from Chapter 7 should go in consistent with practice elsewhere in the SPM: 1.6
GtC yr—1 and the range in Chapter 7 page 3 is 0.5 to 2.8 GtC yr—1 for the 1990s’. Is this "likely" classification correct (is this
66% range or 90% range - it seems like the 90% range)

[Govt. of Germany (Reviewer’s comment ID #: 2011-3)]

SPM-112

1:32

1:33

Why is no uncertainty range given for methane concentrations?
[Govt. of Sweden (Reviewer’s comment ID #: 2019-3)]

SPM-113

1:33

1:33

After "consistent with total emissions" please insert "(sum of anthropogenic and natural sources)"
[Govt. of Germany (Reviewer’s comment ID #: 2011-61)]

SPM-114

1:33

1:33

CH4 concentration in 2005 is 1783 ppb and not 1774 ppb, please see the "WMO greenhouse gas bulletin"
(www.wmo.int/web/arep/gaw/ghg/ghg-bulletin-en-11-06.pdf) published last November
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-27)]
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SPM-115 A 1:33 1:34 Perhaps an exact year should be avoided here. In Chapter 2 (2.3) it is mentioned that the slowdown in the growth rate started
in the 1980's, i.e. prior to 1993. Neither has the slowdown characterised all the years since, as it is mentioned that in 1998, the
growth rate was very high (reflecting more interannual variability than speaking against a long-term slowing of the growth
rate?).

[Govt. of Sweden (Reviewer’s comment ID #: 2019-4)]

SPM-116 A 1:33 1:33 After “1993” add “and were nearly zero from 1999-2005”. Delete the rest of the sentence.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-6)]

SPM-913 B 1:33 1:33 after " 1774 ppb in 2005" please write "148% increasing. However growth rates..."

[Govt. of Mali (Reviewer’s comment ID #: 2026-2)]

SPM-117 A 1:34 1:34 Add ’likely’ between ’are’ and ‘due’, because relative contributions are not well determined.
[Govt. of Netherlands (Reviewer’s comment ID #: 2014-1)]

SPM-118 A 1:34 1:34 Replace “Most” with “The majority of”.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-7)]

SPM-119 A 1:35 1:36 Write:" ... fosil fuel use, but contributions from other sources are not well determined"
[Govt. of Switzerland (Reviewer’s comment ID #: 2020-7)]

SPM-120 A 1:36 1:36 Footnote 1: Despite the definition of "climate change" being copied from the TAR, the current WG1 glossary provides a more
comprehensive definition. Suggest that the authors draw more upon the current definition rather than the version in the TAR.
[Govt. of Australia (Reviewer’s comment ID #: 2002-15)]

SPM-121 A 1:36 1:36 Footnote 4: the authors should clarify what the 'uncertainty ranges' apply to. For example, redraft as "Assessed uncertainty
ranges for results given in this Summary..."

[Govt. of Australia (Reviewer’s comment ID #: 2002-16)]

SPM-122 A 1:36 1:36 "unlikely" is missing from footnote 5
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-18)]

SPM-123 A 2:0 0: Figures are unclear and partly irrelevant for the main message. Why include concentration changes 10000 years back in time?
It is misleading to interpret a negative radiative forcing as negative human influence, the negative part is entirely due to non-
anthropogenic processes. Our suggestion is that only the last 150 years are shown with a radiative forcing scale, the rest is not
necessary for the SPM.

[Govt. of Sweden (Reviewer’s comment ID #: 2019-5)]

SPM-124 A 2:1 2: “The global atmospheric nitrous oxide....”

[Govt. of Belgium (Reviewer’s comment ID #: 2003-6)]

SPM-125 A 2:1 2:3 This paragraph fails to emphasize that the observed increase in nitrous oxide concentrations is anthropogenic (p.2-13, 11. 34-
36). Suggest to insert "due to anthropogenic causes, mostly from agriculture” at the end of the first sentence and to delete the
last sentence.

[Govt. of European Community (Reviewer’s comment ID #: 2008-2)]

SPM-126 A 2:2 2:2 To provide further information for readers insert "(at 0.26% per year)" after "constant since 1980".

[Govt. of Australia (Reviewer’s comment ID #: 2002-17)]
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SPM-127

3| Batch

2:2

2:3

It would be interesting to separate the contribution of 'high input intensive agriculture', that is mostly responsible of nitrous
oxide emissions, from 'low input extensive agriculture’'
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-2)]

SPM-914

2:2

2:2

after " to 319ppb in 2005" please write " about 18% increasing".
[Govt. of Mali (Reviewer’s comment ID #: 2026-3)]

SPM-128

2:4

2:4

The TAR included a dot point in the equivalent section on halocarbons that contribute to climate change. As these group of
gases remain the third most important of the LLGHGs (and are included in Figure SPM-2) it seems a strange omission and
consideration should be given to including a dot point on their effect.

[Govt. of Australia (Reviewer’s comment ID #: 2002-18)]

SPM-129

2:6

Figure SPM-1: It is not clear how the zero level of the right hand radiative forcing scales is determined; this determination
does not appear to be consistent for the three species.

[Govt. of Belgium (Reviewer’s comment ID #: 2003-7)]

SPM-130

2:6

Figure SPM-1: The relative importance of the “large” versus the “insert” panels in Figure SPM-1 should be inverted; as
presented here, the Figure is not very attractive.

[Govt. of Belgium (Reviewer’s comment ID #: 2003-8)]

SPM-131

2:6

Figure SPM-1: Note that forcings from F-gases or tropospheric O3 are larger than that of N20, it might be a better use of
space to show a plot of all forcings over time (eg like 2.23 but with split of LLGHG).
[Govt. of Belgium (Reviewer’s comment ID #: 2003-9)]

SPM-132

2:6

Figure SPM-1: The measure of GHG concentration widely used by policy makers is CO2 equivalent concentration. Despite
the difficulties associated with expressing concentrations in this way, it has become the de facto standard. The SPM would be
more accessible if the (lower two) graphs of this figure could have a third vertical axis labelled in CO2e (and/or the
corresponding text could contain the equivalent information).

[Govt. of New Zealand (Reviewer’s comment ID #: 2015-2)]

SPM-915

2:6

figure SPM-1: This figure has been further improved. Especially in the coloured version this figure is really great and includes
a lot of information in a clear and transparent manner.
[Govt. of Austria (Reviewer’s comment ID #: 2025-3)]

SPM-133

2:6

These figures are complex and would deserve more explanations, concerning i.a. the colour code and the uncertainties.
[Govt. of France (Reviewer’s comment ID #: 2010-5)]

SPM-134

2:9

2:9

Banner on Figure SPM-1 says “Time (years before present).” Change to “years before XXXX” -- i.e., whatever the date is.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-8)]

SPM-135

2:18

2:18

Figure SPM-2: Insert "red" before lines.
[Govt. of Australia (Reviewer’s comment ID #: 2002-19)]

SPM-136

3:0

Why is it necessary to say explicitly that the understanding has increased?
[Govt. of Norway (Reviewer’s comment ID #: 2016-13)]
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SPM-137

3| Batch

3:1

3:4

Long and awkwardly worded sentence for an SPM. Suggest splitting into two sentences. Second sentence would start with
"There is very high confidence.....(and the phrase 'globally averaged' could be removed from this sentence).
[Govt. of Canada (Reviewer’s comment ID #: 2004-14)]

SPM-138

3:1

3:5

The net radiative forcing values presented cannot be pulled off the Figure provided (SPM-2) nor is it clear how they were
arrived at from the information presented in the following bullets. Suggest adding a new bullet that addresses this issue of
estimating NET forcing from human activities. This bullet should emphasize the masking effect of acrosols on GHG-induced
warming, and clarify whether the aerosol effect on net RF is more or less than reported in the TAR.

[Govt. of Canada (Reviewer’s comment ID #: 2004-15)]

SPM-139

3:1

3:4

If possible, we think that the use of quantified scientific terms not known to the general public should be avoided in the main
messages. Consequently we propose that the message is rewritten with deletion of "with a radiative forcing of 1.6 (0.6 to 2.4)
Wm2" (or alternatively with the numbers in brackets). Could, for example, temperature be used as a proxy indicator in this
context?

[Govt. of Norway (Reviewer’s comment ID #: 2016-8)]

SPM-140

3:1

4:6

States, "with a radiative forcing of +1.6 [+0.6 to +2.4] Wm-2" however in Figure SPM-2 (p.SPM-3, Line 3) the total sum of
the RF values is +1.84Wm-2. In addition, from p.SPM-3, Line 7 to p.SPM-4, Line 7 the total sum of the RF values is
+1.81Wm-2, not +1.6Wm-2, as above (p.SPM-3, Line 1 to p.SPM-4, Line 6). Please verify the correctness of an RF value of
+1.6Wm-2 on p.SPM-3, Line 3. Furthermore, please check the RF values in Figure SPM-2 against the RF values on p.SPM-3,
Line 7 to p.SPM-4, Line 7 for consistency.

[Govt. of Japan (Reviewer’s comment ID #: 2013-7)]

SPM-141

3:1

5:50

Where ranges are specified (e.g., p. SPM-3), specify whether these are 1-sigma or 2-sigma ranges (68 or 95% confidence
intervals if distribution is normal). If the AR4 practice is different from the TAR in this respect, it should be highlighted, and
the consequences discussed in the SPM.

[Govt. of Belgium (Reviewer’s comment ID #: 2003-10)]

SPM-142

3:2

3:2

This is the first time in the SPM that a specific IPCC confidence reading is provided. As such (similar to the standard terms
used for likelihood) a footnote should be included setting out the IPCC AR4 confidence terminology. Suggest the following:
"In this Summary for Policymakers, the following terms have been used to define levels of confidence in specific findings:
Very high confidence at least a 90% chance of being right, High confidence about an 80% chance of being right Medium
confidence about a 50% chance of being right, Low confidence about a 20% chance of being right Very low confidence less
than a 10% chance of being right".

[Govt. of Australia (Reviewer’s comment ID #: 2002-20)]

SPM-143

3:2

3:4

The second half of this sentence implies that there is "very high confidence" that human activities since 1750 have had a RF
of +1.6. It is assumed that the authors actually have "very high confidence" ONLY in the finding that "the globally averaged
net effect of human activities since 1750 has been one of warming". Suggest if this is the case that the sentence is broken into
two.

[Govt. of Australia (Reviewer’s comment ID #: 2002-21)]

SPM-144

3:2

3:2

".leading to very high confidence..": can this be translated in the more precise terms described in foot note 5 of page 1?
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Would this be "very likely"? This comment applies to similar instances when "confidence" has been used in this document
instead of likelyhood.
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-9)]

SPM-145 A 3:2 3:2 The term “very high confidence” is used, but is not in the lexicon of uncertainty in Footnote 5. Make the SPM consistent
throughout regarding uncertainty qualifiers.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-9)]

SPM-146 A 3:2 3:5 This is a very strong statement that the TAR could not make. Presumably, the total radiative forcing is based on observed
differences in greenhouse gas abundances between 1750 and 2005. Problem is that the authors have assumed that ALL
increases in abundances are anthropogenic. The total forcing change since 1750, though dominated by human activities,
cannot be totally attributed to human activities. If you are going to sum the asymmetric totals, put the period after “warming”
and move this summation statement to a sub-bullet prior to the solar output one (SPM-4, lines 4-5). At present, it’s an
incomplete total, a sum of asymmetrically weighted quantities in varying certainties. Be very explicit with the numbers given:
“.. radiative forcing IN YEAR 2005(?) of +1.6 ...” Combine sentence on SPM-3, line 4-5, with the solar sub-bullet.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-10)]

SPM-147 A 3:3 3:4 The uncertainty range of radiative forcing may easily be misinterpreted as a range of increase over the time period. Give

uncertainty range as [+0.8,-1.2] instead.
[Govt. of Sweden (Reviewer’s comment ID #: 2019-6)]

SPM-148 A 3:3 3:3 Add the endpoint of 2005 —i.e., 1750-2005.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-11)]

SPM-149 A 3:4 3:5 The authors should assess if this is the correct level of uncertainty for a factor of five? On face value “likely” seems too weak
(given that the best estimate of the two forcings has anthropogenic forcing a factor of 13 greater than solar). Consider instead
giving level of likelihood with respect the ratio of the best estimates.

[Govt. of Australia (Reviewer’s comment ID #: 2002-22)]

SPM-150 A 3:4 3:4 "This is likely to have been at least five times greater than that due to solar output changes. "

"This" and "that" seems somewhat unclear to us. We suggest to write "This forcing"
[Govt. of Belgium (Reviewer’s comment ID #: 2003-11)]

SPM-151 A 3:4 3:4 Itis not absolutely clear if this relates only to solar irradiance effect : is the controversy about galactic rays and clouds
excluded here ?

[Govt. of Belgium (Reviewer’s comment ID #: 2003-12)]

SPM-152 A 3:4 3:5 The structure and content of this sentence should be reconsidered: according to the likelihoods of footnote Nr. 5, «“...likely to
have been at least five times greater than...” could at least be replaced by “...very likely to have been at least two times
greater than...”.

[Govt. of Belgium (Reviewer’s comment ID #: 2003-13)]

SPM-153 A 3:4 3:5 The radiative forcing of solar irradiance, which is obtained mainly based on recent 20-year data, should not be extended back
to 1750. Given this scientific reason the sentence "This is likely to have been at least five times greater than that due to solar
output changes" should be checked in order to avoid too quantitative descriptions. Therefore, it's better to delete 'five times'or
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add "but uncertainties are still large".
[Govt. of China (Reviewer’s comment ID #: 2006-7)]

SPM-154 A 3:4 3:4 Replace "solar output" by "solar irradiance" (as this is the more precise term) and add to the end of this sentence, "with
estimates of the latter effect having more than halved since the TAR. (2-6)" as this comparison to the TAR estimate is an
important information for policymakers.

[Govt. of Germany (Reviewer’s comment ID #: 2011-4)]

SPM-155 A 3:4 3:5 It might be proper to compare the effect of the human activities and that of solar output changes also on some higher level of
"assessed likelihood" than the present 'likely'. For example, on the level of "very likely", how much greater has the human
impact been compared to solar output variations?

[Govt. of Sweden (Reviewer’s comment ID #: 2019-7)]

SPM-156 A 3:4 3:4 In this sentence "likely" is related to "five times". Could it be possible to express more certainty - "virtually certain" - by
taking the worst case - upper part of the uncertainty on the solar forcing and lower value of the radiative forcing - and
associate it with "at least three times greater" ?

[Govt. of Switzerland (Reviewer’s comment ID #: 2020-8)]

SPM-157 A 3.7 3:11 Add "and a peak similar to the anthropogenic rise in CO2 can be excluded for the past 50,000 years with very high

confidence."

[Govt. of Denmark (Reviewer’s comment ID #: 2007-2)]
SPM-158 A 3.7 3:11 The radiative forcing should refer to a year.

[Govt. of Norway (Reviewer’s comment ID #: 2016-9)]

SPM-159 A 3.7 3.7 Level of precision is different from what is in Figure SPM-2 on the same page (tenths vs. hundredths).
[Govt. of United States of America (Reviewer’s comment ID #: 2023-12)]

SPM-160 A 3.7 4:5 Any mention of water vapour and its effect on global mean temperature has been removed from the SPM. While uncertainty
exists, water vapour is discussed in the Chapters as a main variable in natural forcing and at least a brief treatment in the SPM
is warranted.

[Govt. of Japan (Reviewer’s comment ID #: 2013-8)]

SPM-161 A 3:8 3:8 It is unclear what "its" refers to; is it the rate of growth of GHGs or the rate of increase of RF?
[Govt. of Australia (Reviewer’s comment ID #: 2002-23)]

SPM-162 A 3:8 3:8 The uncertainty range of radiative forcing may easily be misinterpreted as a range of increase over the time period. Give
uncertainty range as [+0.2] instead.

[Govt. of Sweden (Reviewer’s comment ID #: 2019-8)]

SPM-163 A 3:9 3:10 Suggest deleting “The CO2 radiative forcing increased by 20% during the last 10 years (1995-2005), the largest change
observed or inferred for any decade in at least the last 200 years.”. Because there are large uncertainties in the estimation of
CO2 radiative forcing, here the specific value 20% is not proper to be given.

[Govt. of China (Reviewer’s comment ID #: 2006-8)]

SPM-164 A 3:9 3:11 Since this sentence only refers to at least 200 years back in time it might be interpreted as big changes in CO2 radiative

forcing might not be unique in historic times. The use of absolute figures for change, instead of percentages, might have
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yielded another impression?
[Govt. of Norway (Reviewer’s comment ID #: 2016-10)]

SPM-165 A 3:9 3:11 Could it be possible to provide a short explanation why the 20% increase during the last 10 years has occurred ?
[Govt. of Switzerland (Reviewer’s comment ID #: 2020-9)]

SPM-166 A 3:10 3:10 For accuracy, delete "last 10 years (1995-2005)" replace with "the 10 years from 1995-2005".
[Govt. of Australia (Reviewer’s comment ID #: 2002-24)]

SPM-167 A 3:10 3:11 Delete "observed or inferred" as it is redundant and unnecessarily complicates the sentence.
[Govt. of Australia (Reviewer’s comment ID #: 2002-25)]

SPM-168 A 3:10 3:11 The content of this sentence is likely to be controverted; could the sentence be clarified by removing the ambiguity in the
1995-2005 largest radiative change having been either observed or inferred?
[Govt. of Belgium (Reviewer’s comment ID #: 2003-14)]

SPM-169 A 3:10 3:10 Replace ‘20%’by 0.28 Wm-2’, because there is no proper reference value for the radiative forcing.
[Govt. of Netherlands (Reviewer’s comment ID #: 2014-3)]

SPM-170 A 3:11 3:11 It would be important for policy makers to know how this has changed since the TAR and would suggest adding a short
sentence here: "The radiative forcing all long lived greenhouse gases has increased 7% since since 1998, the year quoted in
the TAR" (2-3) .
[Govt. of Germany (Reviewer’s comment ID #: 2011-5)]

SPM-171 A 3:13 3:13 It needs to be made clear at the start of this sentence that the RF effect of aerosols differs from the LLGHGs as it is a
relatively short-term effect.
[Govt. of Australia (Reviewer’s comment ID #: 2002-26)]

SPM-172 A 3:13 3:13 Delete “anthropogenic” because parts of dust and organic carbon are "natural".
[Govt. of China (Reviewer’s comment ID #: 2006-9)]

SPM-173 A 3:13 3:18 the interpretation of this paragraph+G2 could be that it is at least very likely that the overall effect of aerosols in the
atmosphere is a cooling effect; saying it clearly would improve the message. We suggest to add at the beginning of line 14
"are very likely (or extremely likely, or virtualy certain?) to produce a net cooling corresponding to a total radiative forcing of
[Govt. of France (Reviewer’s comment ID #: 2010-6)]

SPM-174 A 3:13 3:13 Delete “Anthropogenic”
[Govt. of United States of America (Reviewer’s comment ID #: 2023-13)]

SPM-175 A 3:14 3:14 The authors should explain (possibly in a footnote) the difference between the direct and indirect RF effect of anthropogenic
aerosols.
[Govt. of Australia (Reviewer’s comment ID #: 2002-27)]

SPM-176 A 3:15 3:15 At several places in the manuscript, "quantified" or "constrained" may be more appropriate than "understood".
[Govt. of Belgium (Reviewer’s comment ID #: 2003-15)]

SPM-177 A 3:17 3:18 The words "cloud lifetime and" can be deleted as they simply repeat the concept of the "indirect cloud albedo forcing" effect,
which has already been discussed in this dot point.
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[Govt. of Australia (Reviewer’s comment ID #: 2002-28)]

SPM-178 A 3:17 3:18 The last sentence should be extended by a statement about the likely sign of the cloud-lifetime effect on net radiative forcing.
[Govt. of European Community (Reviewer’s comment ID #: 2008-5)]

SPM-179 A 3:17 3:17 "but remains" -> "but still remains"

[Govt. of Finland (Reviewer’s comment ID #: 2009-4)]

SPM-180 A 3:17 3:18 It is should be stated that the cloud effect ha the greatest uncertainty
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-30)]

SPM-181 A 3:17 3:18 The last sentence in the bullet should be deleted.

[Govt. of Norway (Reviewer’s comment ID #: 2016-11)]

SPM-182 A 3:17 3:17 Delete “net” since the term is not defined with radiative forcing which already includes both plus and minus terms.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-14)]

SPM-183 A 3:18 3:18 Wouldn’t it be possible to say something about the sign of this influence (increase in lifetime, ch 2.4.5, 133-34) despite the
uncertainty in the magnitude?

[Govt. of Sweden (Reviewer’s comment ID #: 2019-9)]

SPM-184 A 3:18 3:18 Add to end of sentence “and can also force climate change.”

[Govt. of United States of America (Reviewer’s comment ID #: 2023-15)]

SPM-185 A 3:20 3:21 The authors need to re-write this dot point to achieve the following: (1) Provide an explanation of what anthropogenic
tropospheric ozone changes are, and how they come about; (2) Include the influence on RF of ozone changes in the
stratosphere; and (3) Separate and make more prominent the role of halocarbons on RF. The test provided in the authors'
current dot point adds nothing to information that can be gleaned from Figure SPM-2.
[Govt. of Australia (Reviewer’s comment ID #: 2002-29)]

SPM-186 A 3:20 3:20 Delete “anthropogenic® because part of tropospheric ozone is also "natural".
[Govt. of China (Reviewer’s comment ID #: 2006-10)]

SPM-187 A 3:20 3:20 Change "Anthopogenic" to "Anthropogenic".
[Govt. of Denmark (Reviewer’s comment ID #: 2007-3)]

SPM-188 A 3:20 3:21 The word "while": a risk of misunderstanding, as halocarbons affect stratospheric ozone, not tropospheric ozone.
[Govt. of Finland (Reviewer’s comment ID #: 2009-5)]

SPM-189 A 3:20 3:21 Presenting together tropospheric ozone and halocarbons in the same bullet is not very easy to read, as halocarbons are most
often associated with stratospheric ozone.

[Govt. of France (Reviewer’s comment ID #: 2010-7)]

SPM-190 A 3:20 3:21 Our view is that the halocarbons deserve more text, and we would like to see specific information on the radiative forcing
cause by the different groups of halocarbons, in a separate bullet. This could include the following sentences from the TS:
“The Montreal Protocol gases (primarily CFCs and HCFCs) as a group contributed 0.32 Wm-2 to radiative forcing in 2004
with CFC-12 continuing to be the third most important long-lived radiative forcing agent.” And: “The concentrations of
industrial fluorinated gases covered by the Kyoto Protocol (HFCs, PFCs, SF6) are relatively small but are increasing. Their
total radiative forcing in 2004 was 0.015 W m-2.”
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[Govt. of Norway (Reviewer’s comment ID #: 2016-44)]

SPM-191 A 3:20 3:20 Delete “Anthropogenic”

[Govt. of United States of America (Reviewer’s comment ID #: 2023-16)]

SPM-192 A 3:21 3:21 It would be more informative for policymakers to provide references to traties dealing with halocarbons. Therefore, we
propose to add, at the en of the sentence: " ...W m-2, the Montreal Protocol gases contributing 0.32+-0.03 Wm-2 and the
industrial gases covered by the Kyoto Protocol (HFC, PFC and SF6) contributing 0.017 Wm-2*

[Govt. of Switzerland (Reviewer’s comment ID #: 2020-10)]

SPM-193 A 3:24 3:33 Figure SPM 2: This figure was better done in the previous SPM draft. The column entitled "RF values" is redundant (it is a
straight 'read off' from the figure, and the ranges in values are also mentioned explicitly in the text), and makes this crucial
figure much heavier going. Furthermore, the critical timescale information of the previous draft has been dropped. This
timescale information was a critical advance over the TAR figure. Suggest replace this figure with the previous draft
[Govt. of Australia (Reviewer’s comment ID #: 2002-30)]

SPM-194 A 3:24 3:33 Figure SPM 2: Using the TAR SPM Figure 3 as an example, the explanation for this Figure could be considerably improved.
The TAR explanation provides much more information about the various RF components and is more clearly presented.
[Govt. of Australia (Reviewer’s comment ID #: 2002-31)]

SPM-195 A 3:24 3:33 Figure SPM 2: The 0.6 to 2.4 range does not appear on the graph. Include combined/total anthropogenic forcing.

[Govt. of Australia (Reviewer’s comment ID #: 2002-32)]

SPM-196 A 3:24 3:33 Figure SPM 2: Given the important (natural) radiative effect of volcanoes, include this as an entry in this table
[Govt. of Australia (Reviewer’s comment ID #: 2002-33)]

SPM-197 A 3:24 4:5 The influence of water vapour on changes of radiative forcing is not mentioned at all, because its influence is considered a
feedback effect. Although it is clear that for this reason it cannot be included in Figure SPM-2, a sentence should be added in
the text to mention its relevance to climate change.

[Govt. of Ttaly (Reviewer’s comment ID #: 2012-19)]

SPM-198 A 3:25 3: Figure SPM-2:

The label “Contrail Cirrus” is very misleading. Actually this number 0.01 W/m2 refers only to *linear* contrails and does
*not* include “spreading” cirrus or other “Aviation Induced Cloudiness”.

A minimal fix, for the SPM, would be to replace the label “Contrail Cirrus” with “Linear Contrails” and add footnote linked
from this label to indicate that “This figure does not include “spreading cirrus” or other “Aviation Induced Cloudiness”,
whose forcing is substantally larger but too uncertain to give a best estimate.”.

If that is not possible, it would be better to remove this bar altogether (saving space) than leave the misleading 0.01W/m2 to
represent all “contrail cirrus”.

The same changes should be applied to almost-identical figuresTS-5 and 2.21.

Note that the more detailed figure 2.25 only calls it "contrails" which is slightly better.

Note: the label “aircraft” in 2.25 is still misleading, since aircraft also contribute to several of the other forcings including
C0O2, NOx, CO, NMVOC, BC and SO2.

[Govt. of Belgium (Reviewer’s comment ID #: 2003-17)]
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SPM-199

3| Batch

3:25

3:

(figure SPM-2, continued:) It is important to understand that in the paper from which this number 0.01 W/m2 is taken (Sausen
et al 2005), the forcing for "linear contrails" (i.e. those easily identifiable by satellite), which is much reduced since the IPCC
Special Report on Aviation and the Global Atmosphere (1999), is separated from other aviation-induced cirrus whose forcing
estimate has substantially increased and is now much larger, whilst much more uncertain.

Numbers in Table 2.9 show that "Aviation-Induced-Cloudiness" (AIC, with persistent contrails) is 0.030 (0.010—0.080) W/m2
in 2000, or 0.034 in 2004. That number 0.03 is also derived from the review of Sausen et al (2005) although the original
source to which it refers (Stordal et al) gives 0.05 W/m2 (the reason for the reduction by Sausen et al is not clear in their
paper).

The detailed text on this topic in section 2.6 (especially 2.6.3 and 2.6.4) is reasonable and comprehensively balanced. The
problem lies in the summary and the summary figures.

[Govt. of Belgium (Reviewer’s comment ID #: 2003-18)]

SPM-200

3:25

(figure SPM-2, continued:) Note that in the May draft both the summary of Chapter 2 and TS 2.3 included the helpful
sentence: “Observational studies provide evidence that the net radiative forcing from spreading contrails and their effects on
nearby cirrus cloudiness may be 2-10 times greater than the radiative forcing from persistent linear contrail cover." However
this information has been removed in the new October draft. This is unfortunate, and those sentences or similar information
should be re-inserted to provide the necessary context. This is VERY policy-relevant.

We note that this issue is especially important to Belgium considering the high concentration of aviation cirrus above our
region — for example figure 3-24 of the IPCC Special Report on Aviation (1999) suggested that radiative forcing from this
source in 2050 could be up to 2.5 W/m2 over our country and its neighbours, a similar magnitude to that from global CO2.
Although the specific estimate of forcing for linear contrails has decreased since then, the total effect including spreading
cirrus /AIC could still be of this magnitude.

[Govt. of Belgium (Reviewer’s comment ID #: 2003-19)]

SPM-201

3:25

3:33

Figure SPM-2 would be better presented to policymakers if rotated 90degrees to be consistent with the TAR. It would also be
useful for a short discussion of the increased confidence in most of these estimates of RF since the TAR. Also, Panel B as in
technical summary Figure TS-5 should be included in the SPM. The conclusion of this Figure is easily grasped and effectively
conveyed.

[Govt. of Canada (Reviewer’s comment ID #: 2004-16)]

SPM-202

3:25

Fig. SPM-2: Readability could be improved: The order of the radiative forcing components should be the same as in the text
(by changing either the figure or the text).
[Govt. of European Community (Reviewer’s comment ID #: 2008-3)]

SPM-203

3:25

Fig. SPM-2: Readability could be improved: Three different colours should be used to distinguish CH4, N20, and
Halocarbons. Currently CH4 as well as halocarbons are marked in red, which makes the correspondence between these gases
and the numerical values unclear.

[Govt. of European Community (Reviewer’s comment ID #: 2008-4)]

SPM-204

3:25

Figure SPM-2: Unclear as to why the timescale values in the previous draft were replaced by RF values for the Final Draft.
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Timescale data is necessary to give perspective on how long the particular compound remains active in the atmosphere.
[Govt. of Japan (Reviewer’s comment ID #: 2013-6)]

SPM-205

3:25

Figure SPM-2: The forcings by CH4, N20 and Halocarbons are not well visualised. It would be better to use a separate line
for each component.
[Govt. of Netherlands (Reviewer’s comment ID #: 2014-4)]

SPM-206

3:25

Figure 2: The concept of LOSU (Level of scientific understanding) is ill defined, potentially misleading and generally
confusing. The uncertainty range is the most relevant concept, it clearly shows how well a quantification of a physically based
effect can be made. Implicitly this also sends a message about the level of understanding. Suggestion, leave the LOSU column
out of the figure.

[Govt. of Sweden (Reviewer’s comment ID #: 2019-11)]

SPM-916

3:25

figure SPM-2: This figure includes another acronym: LOSU. This is fine. However, given the relevance of the level of
scientific understanding for policy makers it is recommended to inform in another footnote about the criteria that have been
used to distuingish between high, medium and low LOSU. Otherwise this classification could trigger long debates and lots of
interpretations.

[Govt. of Austria (Reviewer’s comment ID #: 2025-4)]

SPM-207

3:26

In figure SPM-2, consider specifying the unit in the column with radiative forcing values.
[Govt. of Norway (Reviewer’s comment ID #: 2016-12)]

SPM-208

3:26

3:27

How about adding a value for the combined radiative forcing of all anthropogenic forcings in the Figure?
[Govt. of Sweden (Reviewer’s comment ID #: 2019-10)]

SPM-209

3:26

3:26

Proposed changes in Figure SPM-2: 1) Include a row with an exemple of radiative forcing from a recent relevant volcanic
event (Pinatubo) 2) Include a row with the raditive forcing due to water wapor for a temperature increase of +1 degree C.
Adapt the figure caption accordingly. Rationale : these additional examples would provide very valuable information to
policymakers.

[Govt. of Switzerland (Reviewer’s comment ID #: 2020-11)]

SPM-210

3:26

3:27

In Figure SPM-2, how do authors justify a “Low” confidence level for Cloud Albedo Effect, rather than “Very Low”
considering the large error bar for the indirect effect?
[Govt. of United States of America (Reviewer’s comment ID #: 2023-17)]

SPM-211

3:26

3:27

In Figure SPM-2, remove “Anthropogenic” and “Natural” as y-axis labels. We do not have the data to attribute. Remove the
word “total” on label “Total Aerosol” because you don’t have the cloud lifetime effect.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-18)]

SPM-212

3:26

26:27

In Figure SPM-2 the distinction between, CH4, N20, and Halocarbons should be made clearer, possibly by the use of another
color.
[Govt. of Denmark (Reviewer’s comment ID #: 2007-1)]

SPM-213

3:29

3:29

rewrite “...estimates and ranges in 2005 with respect to 1750, for carbon dioxide...”
[Govt. of Belgium (Reviewer’s comment ID #: 2003-16)]

SPM-214

3:29

3:33

Include a reference to other forcing factors: "additional forcing factors not included here are considered to have either a low
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impact or very low LOSU".
[Govt. of Denmark (Reviewer’s comment ID #: 2007-17)]

SPM-215 A 3:29 3:29 The figure SPM-2 could also illustrate the "range of observed volcanic aerosol contribution" in order to illustrate that this is
an important but intermittent phenomena.
[Govt. of Norway (Reviewer’s comment ID #: 2016-45)]

SPM-216 A 3:29 3:29 The figure SPM-2 could also illustrate the "range of observed volcanic aerosol contribution" in order to illustrate that this is
an important but intermittent phenomena.
[Govt. of Norway (Reviewer’s comment ID #: 2016-47)]

SPM-217 A 3:32 3:33 Reference should be to Figs. 2.18 and 2.23, not 2.20, and sect. 2.7.2 not 2.9
[Govt. of France (Reviewer’s comment ID #: 2010-8)]

SPM-218 A 3:32 3:33 Also volcanic CO2 emissions are sporadic and can be important, thus specify that volcanic CO2, besides aerosol, is not
included in the figure
[Govt. of Italy (Reviewer’s comment ID #: 2012-3)]

SPM-219 A 4:1 4:5 Policymakers tend to think in terms of "CO2-equivalent concentrations" rather than radiative forcing. Therefore, it would be
helpful to add a phrase that states the current radiative forcing in terms of CO2-equivalent concentrations.
[Govt. of European Community (Reviewer’s comment ID #: 2008-6)]

SPM-220 A 4:4 4:5 Despite the reduction in the RF estimate for solar output since the TAR, the authors should note that scientific understanding
of this RF remains at a low level.
[Govt. of Australia (Reviewer’s comment ID #: 2002-34)]

SPM-221 A 4:4 4:5 Replace "solar output" by "solar irradiance", as this is the more precise term.
[Govt. of Germany (Reviewer’s comment ID #: 2011-56)]

SPM-222 A 4:4 4:4 It would be helpful to provide a best estimate of total radiative forcing and its uncertainty since 1750 at this point in the text
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-19)]

SPM-223 A 4:4 4:4 Change “have caused” to “cause”.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-19)]

SPM-224 A 4:4 4:5 Add “Several lines of evidence that had been used to provide the higher estimate (comparison with other stars, variations of
cosmogenic isotopes) have been shown to be less relevant than previously believed.”
[Govt. of United States of America (Reviewer’s comment ID #: 2023-20)]

SPM-225 A 4:5 4:5 Itis not absolutely clear if this relates only to solar irradiance effect : is the controversy about galactic rays and clouds
excluded here ?
[Govt. of Belgium (Reviewer’s comment ID #: 2003-20)]

SPM-226 A 4:6 4:6 Include two paragraphs, one on water wapor and another on volcanic eruptions from the previous version of the SPM (SOD)
on page 6 lines 12 to 22.
[Govt. of Switzerland (Reviewer’s comment ID #: 2020-12)]

SPM-227 A 4:6 It would help to have here an additional short bullet to explain the possible effects of volcanoes, both from aerosols and from
CO2 emissions; this type of question is frequently asked.
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[Govt. of France (Reviewer’s comment ID #: 2010-9)]

SPM-228 A 4:8 4:8 This is a very important section. Not many policy makers are aware of climate changes that have already occurred. Regional
detail of projected changes is more questionable than regional detail of changes that have happened, so these should be
emphasised. In this sense, I suggest that a an additional figure be added here to fill in the lack of information in this section of
the SPM about regional detail. I think the top panels (only) of Fig. 3.9 and Fig. 3.13 could be combined to summarize this
information.

[Govt. of Ttaly (Reviewer’s comment ID #: 2012-11)]

SPM-229 A 4:8 6:46 DIRECT OBSERVATIONS OF CHANGES IN CURRENT CLIMATE: Suggest that it is made clear which changes are
attributable too, consistent with (or not) with the expected effects of human induced warming. At present this is not clear and
it would help the policy interpretation of the SPM if this were cleared up.

[Govt. of Germany (Reviewer’s comment ID #: 2011-6)]

SPM-230 A 4:8 6:45 Direct observations of changes in current climate: it should be inserted a comment on the fact we do not observe trends in
global precipitation as for the temperature
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-31)]

SPM-231 A 4:8 7:13 Section: Direct Observations of Changes in Current Climate
- Bullets from lines 9 to 21 — These bullet points help to support our predictions and fill gaps in knowledge from TAR. It
would be useful to separate and highlight their relevance and implications. For example, rising atmospheric water vapour
gives evidence for a positive feedback, refuting earlier suggestions
- information on sea level rise is key but it does not stand out in the SPM and is somewhat confusing; suggest to include a
bullet point on sea level rise as a stand alone point
- it would be helpful to include reference to the TAR and explain how observations, in particular in the case of average
temperature and sea level, compare to TAR
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-11)]

SPM-232 A 4:8 7:14 It would be helpful to provide a bullet covering evidence of increased intensification of the hydrological cycle, as expressed
by changes in continental runoff and global land area experiencing drought conditions.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-20)]

SPM-233 A 4:10 4:14 One of the major advances in the science of climate change that has occurred since the TAR is the improvement in
observations and detection of climate change. Showing that we have much increased confidence that the globe is warming is
crucial for policy makers and should be given greater prominence. This box is the only clear place in the SPM that this is
addressed, as such it needs to be framed in stronger language and provide more clear examples.

[Govt. of Australia (Reviewer’s comment ID #: 2002-35)]

SPM-234 A 4:17 4:17 The term 'unequivocal' does not align with 'confidence' classification in the report, suggest redrafting.
[Govt. of Australia (Reviewer’s comment ID #: 2002-36)]

SPM-235 A 4:17 4:17 "Unequivocal" does not say enough about the magnitude and rate of observed change compared to the TAR. Can we add
“unequivocal and ACCELERATING ? Also, should indicate, as per the box, that the conclusion is based on an increased
body of evidence "and is now FURTHER evident from..."

[Govt. of Canada (Reviewer’s comment ID #: 2004-17)]
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SPM-236

3| Batch

4:17

4:18

To be more precise, "in global average air and ocean temperatures, melting of snow and ice, and rising sea level" might be
replaced by "in global average surface, lower atmosphere and upper ocean temperatures, melting of snow and ice in most
regions, and rising global mean sea level ". This makes the text more consistent with chapter 3 (page 4, lines 3 to 9), chapter 4
(page 3, lines 13 to 21, 29 to 57), and chapter 5 (page 3, lines 3 to 9, 41 to 48) executive summaries.

[Govt. of France (Reviewer’s comment ID #: 2010-10)]

SPM-237

4:17

4:18

It is surface temperature (also in Figure SPM-3(a)) I presume.
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-33)]

SPM-238

4:17

4:19

States, "Warming of the climate system is unequivocal, as is now evident from increases in global average air and ocean
temperatures, melting of snow and ice, and rising sea level." This is an extremely important point and thus this sentence
should be highlighted for the reader in some way (ex. larger, bolder font, embedded in a text box, etc).

[Govt. of Japan (Reviewer’s comment ID #: 2013-9)]

SPM-239

4:17

4:18

Here it is said that the warming is evident etc. We would like to quantify the present global warming to 0,2 degrees per
decade. The word “unequivocal” must be replaced with a more understandable word like “undisputable”.
[Govt. of Norway (Reviewer’s comment ID #: 2016-15)]

SPM-240

4:17

4:19

Write:"There is now an unequivocal observation of coherent warming of the global climate system, evident from increases in

[Govt. of Switzerland (Reviewer’s comment ID #: 2020-13)]

SPM-241

4:17

4:19

The vertical profile of ocean temperature would be decreasing along water depth. If we say about global warming, it would be
air-sea interaction. So that let me correct about ocean temperatures to be sea surface temperature.
[Govt. of Thailand (Reviewer’s comment ID #: 2021-1)]

SPM-242

4:17

4:17

Use the likelihood terminology of Footnote 5 (not “unequivocal”).
[Govt. of United States of America (Reviewer’s comment ID #: 2023-21)]

SPM-243

4:19

4:19

In our view, the increase in the average global surface temperature over the last 100 years of 0.74 o C is essential information,
and should be added in the chapeau/bold text of this part of the SPM.
[Govt. of Norway (Reviewer’s comment ID #: 2016-42)]

SPM-244

4:23

Figure SPM-3 Please complement with data over the past 1000 years, so that comparison with SPM-1 and with TAR is easier.
The previous criticisms about the TAR "hockey stick" are actually reasons to revisit this issue.
[Govt. of Belgium (Reviewer’s comment ID #: 2003-21)]

SPM-245

4:23

4:31

Figure SPM 3: The authors need to explain more clearly that the shaded area shows the 5-95% range of data.
[Govt. of Australia (Reviewer’s comment ID #: 2002-37)]

SPM-246

4:23

4:31

Figure SPM-3:This figure is good but not iconic enough to really stand out. Suggest including Figure TS-6 bottom panel
(Global mean temp trend with different rates of change shown for different time periods) which is a very effective figure.
[Govt. of Canada (Reviewer’s comment ID #: 2004-18)]

SPM-247

4:23

Figure SPM-3: the right axe legends are facing outward, whereas in all the other Figures of the document, inward.
[Govt. of Chile (Reviewer’s comment ID #: 2005-4)]

SPM-248

4:23

4:31

It is not clear if figure SPM-3 a) is only land temperature or land plus SST. In any case it were interesting to separate land
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temperature and SST adding one more panel in figure SPM-3
[Govt. of Italy (Reviewer’s comment ID #: 2012-25)]

SPM-249 A 4:23 4:25 Is Figure SPM-3 consistent in terms of the confidence intervals shown? The top panel from Chapter 3 assesses the 5-95%
confidence interval for decadal values, whereas the bottom panel the 5-95% confidence interval refers to individual values. It
is not clear what the shaded area represents in the middle panel, but if it is the bars from Chapter 5, then is it not comparable
to top or bottom panels.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-22)]

SPM-250 A 4:24 4:25 For figure SPM-3 and similar ones with legends on both sides of the figure, there should be a general rule consisting in that
both legends read from left to right once you have turned the volume clockwise for right pages and anti-clockwise for left
pages in order to facilitate easy reading. At least they should read both in the same way.

[Govt. of France (Reviewer’s comment ID #: 2010-11)]

SPM-251 A 4:24 4:25 "million sq km" should read "106 km2"

[Govt. of France (Reviewer’s comment ID #: 2010-12)]

SPM-252 A 4:24 4: In figure SPM-3 (figure on global average sea level), specify (mm) and use numbers on the scale on the right-hand side
[Govt. of Norway (Reviewer’s comment ID #: 2016-14)]

SPM-253 A 4:31 4:31 Figure SPM 3: The notations for "Figure 4.2" and "Figure 5.13", should be switched to illustrate that panel (b) is from Figure
5.13 and panel (¢) is from Figure 4.2.

[Govt. of Australia (Reviewer’s comment ID #: 2002-38)]

SPM-254 A 4:31 4:31 Substitute "Question 3.1" with FAQ 3.1".

[Govt. of Denmark (Reviewer’s comment ID #: 2007-4)]

SPM-255 A 5:1 5:4 Please also give the global mean temperature increase above preindustrial to enable comparison with the TAR and earlier
reports.

[Govt. of Germany (Reviewer’s comment ID #: 2011-63)]

SPM-256 A 5:1 5:2 It would be interesting to know which of the last twelve years that is not among the 12 warmest years, and when the
"missing" year actually was
[Govt. of Norway (Reviewer’s comment ID #: 2016-16)]

SPM-257 A 5:1 5:2 It would be helpful to insert "(1994-2005)" OR "(1995-2006)", whichever is the correct 12-year period, after the phrase
'Eleven of the last twelve years'.

[Govt. of Pakistan (Reviewer’s comment ID #: 2017-2)]

SPM-258 A 5:1 5:7 It should be underlined the beginning of warming in 1970th years practically everywhere (Figure SPM-4, p.SPM-9),
especially since this period was considered in the previous report (for example, AR3 TS, p.26 and Figure 3.)

[Govt. of Russian Federation (Reviewer’s comment ID #: 2018-6)]

SPM-259 A 5:1 5:1 Add to the beginning of the bullet, “Since 1994(?), ..” and adjust sentence accordingly. Name the 12 years (not everyone will
read the AR4 in calendar year 2007).

[Govt. of United States of America (Reviewer’s comment ID #: 2023-23)]
SPM-260 A 5:1 5:7 Units for trends are “per decade” and in other places in this very same section in terms of “per year”. Consider normalizing it
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in the SPM; when given as a rate of change, give the same units (time interval). Suggest deleting the parenthetical “(0.13 [0.10
to 0.16]°C per decade)” in line 5 because the units raise confusion with those stated above. Add “per century” after °C on
lines 3 and 4.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-24)]

SPM-261

5:2

5:2

"Updated" should be deleted as it is not necessary.
[Govt. of Australia (Reviewer’s comment ID #: 2002-39)]

SPM-262

5:2

5:3

We agree with plan of the authors to extend the findings of this paragraph to include 2006 results. This is acceptable IPCC
practice since it is based upon a previously published methodological approach.
[Govt. of Australia (Reviewer’s comment ID #: 2002-40)]

SPM-263

5:2

5:4

"The updated 100 year linear trend (1906—2005) of 0.74 [0.56 to 0.92]°C is therefore larger than the corresponding trend at
the time of the TAR (1901-2000) of 0.6 [0.4 to 0.8]°C." Suggest to give the linear trend at the time of 1901-2005 in order to
compare with the trend of TAR.

[Govt. of China (Reviewer’s comment ID #: 2006-11)]

SPM-264

5:3

5:3

The authors need to either provide an explanation of a "linear trend" and "linear rate" or delete "linear".
[Govt. of Australia (Reviewer’s comment ID #: 2002-41)]

SPM-265

5:3

5:4

This is a peculiar way to report the temperature changes. The changes from some fixed date used in earlier IPCC report, like
1900 or 1860 should also be reported. Continually moving the start date forward provides only information on the
acceleration of the trend, not the total change. This will confuse readers.

[Govt. of Belgium (Reviewer’s comment ID #: 2003-22)]

SPM-266

5:3

5:3

The term «therefore» is to be excluded, because under the observed recent temperature extremes the trend for 1906-2005
could be both, more and less, than trend for 1901-2000
[Govt. of Russian Federation (Reviewer’s comment ID #: 2018-4)]

SPM-267

5:4

5:4

The authors should make it more explicit that the finding of (0.6 [0.4 to 0.8]), is not a finding of the AR4, but rather is direct
from the TAR and is provided only for the sake of comparison.
[Govt. of Australia (Reviewer’s comment ID #: 2002-42)]

SPM-268

5:4

5:6

Suggest deleting "The linear rate of warming averaged over the last 50 years (0.13 [0.10 to 0.16]°C per decade) is nearly twice
that for the last 100 years."These two linear rates should not compare with each other because the time scales are not the

same.

[Govt. of China (Reviewer’s comment ID #: 2006-12)]

SPM-269

5:4

5:6

Could be simplified: "warming has mainly taken place during the last 50 years".
[Govt. of Finland (Reviewer’s comment ID #: 2009-6)]

SPM-270

5:5

5:5

The term «averaged» it is necessary to exclude
[Govt. of Russian Federation (Reviewer’s comment ID #: 2018-5)]

SPM-271

5:6

5:7

Urban heat island effect is an important question raised against detection of global warming. It might be good to be more
specific on the overall uncertainty associated to it (.01°C? .1 °C? ?)
[Govt. of France (Reviewer’s comment ID #: 2010-13)]
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SPM-272 A 5:6 5:6 Add a short sentence on the accelarating decadal warming rate eg the last 20 years
[Govt. of Germany (Reviewer’s comment ID #: 2011-7)]

SPM-273 A 5:6 5:6 Write:"Urban heat island effects are real but local. These effects are properly handled and have negligible influence on the
trends"

[Govt. of Switzerland (Reviewer’s comment ID #: 2020-14)]

SPM-274 A 5:6 5:7 Clarify why urban heat islands have negligable influence on global mean temperatures.
[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-21)]

SPM-275 A 5:6 5:7 Consider replacing the last sentence of the bullet with “Urban heat islands distort the local temperature trends but have
negligible influence on the global or hemispheric mean temperatures.”
[Govt. of United States of America (Reviewer’s comment ID #: 2023-25)]

SPM-276 A 5:8 5:8 We suggest adding information on the warmest year, and maybe also the second warmest year on record, preferably in a
separate paragraph since there are already too many figures in the paragraph above (lines 1-7).

[Govt. of Norway (Reviewer’s comment ID #: 2016-43)]

SPM-277 A 5:9 5:9 The authors should note that there remains significant uncertainty in the estimation of tropospheric trends, particularly from
radiosonde record (3.4.1.1 p3-28; TS 4.2). TS 6.2.1 summarises under a key uncertainty that: "Radiosonde records are much
less spatially complete than surface records and evidence suggests a number of radiosonde records are unreliable, especially in
the tropics. It is likely all records of tropospheric temperature trends still contain residual errors {3.4}". The SPM needs to
reflect this uncertainty.

[Govt. of Australia (Reviewer’s comment ID #: 2002-43)]

SPM-278 A 5:10 5:10 Delete "similar to" and replace with "broadly the same as" to make it more clear that the warming in the troposphere has been

at the same quantitative level as at the surface.
[Govt. of Australia (Reviewer’s comment ID #: 2002-44)]

SPM-279 A 5:10 5:11 The phrase "consistent within their respective uncertainties" is not helpful for policy readers and should be deleted.
[Govt. of Australia (Reviewer’s comment ID #: 2002-45)]

SPM-280 A 5:10 5:11 "... warming rates..." and ..... ", largely reconciling a discrepancy" leave rather unclear wether reference is made to average
tropospheric temperature or its time derivative.

[Govt. of Ttaly (Reviewer’s comment ID #: 2012-34)]

SPM-281 A 5:10 5:10 Should it say “...surface temperature record and are consistent...”

[Govt. of United States of America (Reviewer’s comment ID #: 2023-26)]

SPM-282 A 5:11 5:11 Suggest deleting ' largely reconciling....TAR'. Instead, it should be pointed out that the problems about MSU correction and
the consistent warming in mid and low level of troposphere had been resolved in TAR.(reference: TAR/SPM-4)
[Govt. of China (Reviewer’s comment ID #: 2006-13)]

SPM-283 A 5:13 5:15 A clarification of the role of water vapour is missing. The observed increase in water-vapour concentration is mainly an
expected response to increased surface temperature (section3.4) and its impact on the radiative balance of the atmosphere is
well known (section 8.6). However, some consider that the small amount of human water-vapour emissions with respect to
ocean evaporation, associated to water vapour being the first GHG is sometimes used to call into question the human
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influence on climate. Policymakers need to be well informed of the flawed character of the latter argument.
[Govt. of Belgium (Reviewer’s comment ID #: 2003-23)]
SPM-284 A 5:13 5:13 "...average atmospheric water vapour content...": time average, [ presume.
[Govt. of Italy (Reviewer’s comment ID #: 2012-35)]

SPM-285 A 5:13 5:15 If possible, quantify the increased radiative forcing attributed to the extra atmospheric water vapour content observed since
the 1980s.

[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-22)]

SPM-286 A 5:13 5:15 Add to end of bullet “Water vapor is a strong greenhouse gas and can amplify radiative forcing.” Authors should introduce the
subject of this positive feedback somewhere in the SPM, if not here.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-27)]

SPM-287 A 5:14 5:15 What the air can hold is water vapor, not water. So, this sentence should be "consistent with the extra water vapor that warmer
air can hold".

[Govt. of China (Reviewer’s comment ID #: 2006-14)]

SPM-288 A 5:14 5:14 How does “broadly consistent” map onto the IPCC terminology of confidence and likelihood? Delete the qualifier “broadly”
and replace with “physically”.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-28)]

SPM-917 B 5:14 5:14 At the end of the line after "water" add "vapour", so to read "water vapour". The water vapour is the effective thermodynamic
driver of the enhanced meteorological processes, as a consequence of the remarkable increase in the amount of energy
available in the oceans of the world. During the last 50 years, the enhanced greenhouse effect has raised the internal oceans'
energy up to, approximately, 10723 Joules.

[Govt. of Argentina (Reviewer’s comment ID #: 2024-2)]

SPM-289 A 5:17 5:25 1) Add information to bullets about how the observations compare to those reported in the TAR 2) The observed changes to
cryospheric indicators are significant in their own right and should be reported on as such, and not just in terms of their
contribution to SLR. For instance, Loss of snow cover extent (especially in spring) is significant, as is loss of mountain snow
water equivalent.

[Govt. of Canada (Reviewer’s comment ID #: 2004-19)]

SPM-290 A 5:17 5:32 Given that contributions to SLR are presented in the first two of these three bullets (.42 for thermal expansion and .50 for
glaciers and ice caps), the value of 1.8 mm/yr presented in the third bullet leaves the reader wondering where the rest of the
SLR is coming from. The TS explains the sea level budget has not been closed. Something needs to be said to address this
issue in the SPM as well.

[Govt. of Canada (Reviewer’s comment ID #: 2004-20)]

SPM-291 A 5:17 5:32 For clarity: I suggest the information contained in the 3 bullets be reorganized as follows: first describe the expected sea-level
changes in the 2 time frames, then consider the attribution to the various processes (sea water expand, glaciers melting).
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-10)]

SPM-292 A 5:17 5:50 there are some not clear points in the sea level increase description: from 1993 to 2003 sea level was oserved to increase of
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1.6 mm/yr (due to water expansion) + 0.77 mm/yr (due to decreases in glaciers and ice caps, Greenland and Antarctica ice
sheets excluded) + 0.41 mm/yr (due to shrinkage of the Greenland and Antarctica ice sheets) =2.78 mm/yr, but in line 28 a
total increase of 3.1 mm/yr is indicated. Which is the possible origin of the not explained 0.32 mm/yr increase?

[Govt. of Ttaly (Reviewer’s comment ID #: 2012-26)]

SPM-293

5:17

5:17

"....the average temperature...": same as above. ( time average, I presume. - TSU Edit)
[Govt. of Ttaly (Reviewer’s comment ID #: 2012-36)]

SPM-294

5:17

5:32

Line 19 states, "0.42 [0.30 to 0.54] mm yr-1 to the average sea level rise from 1961 to 2003 and 1.6 [1.1. to 2.1] mm yr-1 from
1993 to 2003." This presentation where the two time periods overlap is an ineffective comparison of the average values of the
two periods. Adding the following to Line 19-21 is suggested: "However, within this period, the 10 year period from 1993 to
2003 saw an average sea level rise 40% higher (1.6 [1.1 to 2.1] mm yr-1) than the total period from 1961 to 2003 of 0.42 [0.30
to 0.54] mm yr-1." Lines 24 to 27 on the same page should also be revised in the same way.

[Govt. of Japan (Reviewer’s comment ID #: 2013-10)]

SPM-295

5:17

5:32

References to sea level rise caused by 1) thermal expansion and 2) glaciers and ice caps in the SPM and its corresponding data
in Table TS-3, p. TS-26 are not congruent. Table TS-3 lists two sets of values for these sources of sea level rise: "observed"
and "modelled". However, the difference between these two values is unclear, thus further explanation about what constitutes
an "observed" value is required. Moreover, clarification regarding which type of values are displayed in the SPM is necessary.
[Govt. of Japan (Reviewer’s comment ID #: 2013-11)]

SPM-296

5:17

5:32

Presentation is poor and incomplete. Start briefly with observed total sea level rise and add table 5.3 from chapter 5 for
clarification, attribution, and uncertainty discussion.
[Govt. of Netherlands (Reviewer’s comment ID #: 2014-5)]

SPM-297

5:17

5:21

I don't think so about this paragraph because The temperature-depth ocean water profile is temperature decreases with
increasing depth. There is a boundary between surface waters of the ocean and deeper layers that are not mixed. The boundary
usually begins around 100-400 meters and extends several hundred of meters downward from there. This boundary region is a
rapid decrease of temperature, is called the thermocline. The thermocline is layers of water where the temperature changes
rapidly with depth. 90 % of the total volume of ocean is found below the thermocline in the deep ocean. Here, temperatures
approach 0 degrees Celsius.

[Govt. of Thailand (Reviewer’s comment ID #: 2021-2)]

SPM-918

5:17

5:21

The above mentioned amount of heat intake has raised the evaporation rate from oceans and seas. Therefore, for convergence
with the previous bullet and also to easy the layman understanding, it is suggested to complete this bullet, mentioning the
increased rate of evaporation from oceans and seas.

[Govt. of Argentina (Reviewer’s comment ID #: 2024-3)]

SPM-298

5:18

5:18

It would be more accurate and helpful to include the finding from Chapter 5 concerning ocean heat content and uptake.
Suggest deleting "and that the ocean....climate system" and replacing it with a sentence based on Chapter 5/page 8: "Since
1961, the increase in ocean heat content has been much larger than in any other store of energy in the earth’s heat balance,
accounting for more than 90% of the increase in heat content of the earth system."

[Govt. of Australia (Reviewer’s comment ID #: 2002-46)]

SPM-299

5:18

5:18

This statement lacks a quantitative backup.
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[Govt. of United Kingdom (Reviewer’s comment ID #: 2022-23)]

SPM-300 A 5:18 5:18 Can you replace “most” with a value or range? Page 5-8, line 15, gives a value for the fractional oceanic heat absorption of
“more than 90%” with no confidence interval.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-29)]

SPM-301 A 5:19 5:32 Please carefully check the several number about sea level rising rate.It seems that there are some gaps between the total
average rate and the sum of each part. Please add a simple explanation about the gap.
[Govt. of China (Reviewer’s comment ID #: 2006-15)]

SPM-302 A 5:19 5:49 structure of the text : the splitting of the numbers related to sea level changes in two different sections is not very easy to
read. Moreover, the trends for snowcover would fit better in the same section as the one dealing with sea ice, ice sheets.
[Govt. of France (Reviewer’s comment ID #: 2010-14)]

SPM-303 A 5:19 5:21 The trend in sea level in Figure SPM-3 looks linear over the last few decades, yet the thermal expansion in the text is stated to
be four times larger in the last decade. Is the increased rate indicated on lines 19-21 consistent with the linear trend
represented in Figure SPM-3? There is also a smaller increase in the glacial component. Should this be explained?

[Govt. of United States of America (Reviewer’s comment ID #: 2023-30)]

SPM-304 A 5:19 5:49 Suggest coalescing the various sea-level rise observations and interpretations into one spot (see also lines 25, 27-32, and 47 on
this page). Then all the sea-level rise contributions would be together, adding up (or not, as the case may be) to the global
average rise. It would also allow all the temperature changes to be together.

[Govt. of United States of America (Reviewer’s comment ID #: 2023-31)]

SPM-305 A 5:20 5:20 Replace « 6 mm yr -1 » by « 6 mm per year » for a better understanding
[Govt. of Belgium (Reviewer’s comment ID #: 2003-24)]

SPM-306 A 5:20 5:48 Concerning sea level rise, there is a need to clarify why the total estimate for the period 1993-2003, i.e. 3.1 mm/yr differs
form the total obtained for the different contributions : 1.6 (sea expansion) + 0.77(glaciers + ice caps) + 0.41 (Greenland +
Antarctica) =2.78
[Govt. of France (Reviewer’s comment ID #: 2010-15)]

SPM-307 A 5:23 5:32 Suggest that the last two dot points in this section are transposed, so that discussion of the oceans and sea level rise is not
broken by a discussion of the cryosphere.

[Govt. of Australia (Reviewer’s comment ID #: 2002-47)]

SPM-308 A 5:23 5:23 should say "mountain glacier volume and snow cover extent".
[Govt. of Belgium (Reviewer’s comment ID #: 2003-25)]

SPM-309 A 5:23 5:23 "Declined on average" masks the significant reductions in snow cover extent in northern hemisphere in Spring (Figure TS-12
is difficult to interpret but appears to suggest reductions in April snow cover extent of up to 30% since 1967).

[Govt. of Canada (Reviewer’s comment ID #: 2004-21)]

SPM-310 A 5:23 5:24 "decreases in glaciers and ice caps" is a very weak statement given that the Technical Summary concludes that there have
been "widespread mass losses".

[Govt. of Canada (Reviewer’s comment ID #: 2004-22)]
SPM-311 A 5:23 5:23 Add at end of sentence something like: " consistent with the expected effects of warming".
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[Govt. of Germany (Reviewer’s comment ID #: 2011-8)]
SPM-312 A 5:24 5:24 Insert after "rise", "increasing from " and delete "by". It is important to emphasize the accelerating character of this
contribution.
[Govt. of Germany (Reviewer’s comment ID #: 2011-9)]
SPM-313 A 5:24 5:24 Add “small” before both “glaciers” and “ice caps”.
[Govt. of United States of America (Reviewer’s comment ID #: 2023-32)]

SPM-314 A 5:25 5:25 Replace "and" by "accelarating to". The current text does not make clear that the contribution has been accelerating.
[Govt. of European Community (Reviewer’s comment ID #: 2008-7)]

SPM-315 A 5:27 5:29 "The rate was faster over 1993 to 2003, about 3.1 [2.4 to 3.8] mm yr-1, but tide gauge records indicate similar rates for other
periods since 1950." What is the difference between tide gauge records and satellite data? Since the tide gauge records also
indicate the fast rate of SSL, why these two data have not been calibrated?

[Govt. of China (Reviewer’s comment ID #: 2006-16)]

SPM-316 A 5:27 5:32 It would have location of tide gauge station.

[Govt. of Thailand (Reviewer’s comment ID #: 2021-3)]

SPM-317 A 5:27 5:30 Shouldn’t the global sea-level rise sum from thermal expansion and melting of glaciers and ice caps? If yes, the presented
numbers for rate of increase don’t add up. The value of 3.1 listed for the last decade is greater than the contributing factors of
1.6 (line 20) from thermal expansion and 0.77 (line 25) from glacial melting. The discrepancy still exists when one adds the
Ice Sheet estimate of 0.41 (line 47), although it is less. Similarly the value of 1.8 (line 27) listed for 1961-2003 is (much)
greater than the contributions listed from thermal expansion (0.42, line 19) plus glacial melting (0.5, line 24). Given this
discrepancy, wouldn’t that produce some uncertainty in the global average sea-level rise values quoted on lines 27 and 28?
These values should have confidence levels associated with them. Authors might consider consulting TS-26, lines 1-9, to help
reconcile. That said, how can the value for the 20th century, which is obviously strongly affected by what happened over the
last 40 years, be of “high confidence” (nomenclature that needs, at minimum, to be defined at first use or converted to the
footnote 5 uncertainty statements)?

[Govt. of United States of America (Reviewer’s comment ID #: 2023-33)]

SPM-318 A 5:28 5:28 Delete "about" which implies a fixed quantity and substitute "at around".
[Govt. of Australia (Reviewer’s comment ID #: 2002-48)]

SPM-319 A 5:28 5:29 "but tide gauge records indicate similar rates for other periods since 1950". This sentence is not clear. What is different in
"tide gauge records" with "global average sea level rise" mentioned line 27 in the same paragraph? What are these "other
periods" ? some special years in the 1950-2005 series ??? Please be precise, e.g. as a footnote.

[Govt. of France (Reviewer’s comment ID #: 2010-16)]

SPM-320 A 5:28 5:29 An acceleration over the period 1870-2000 is found by Church and White and reported on page 5-27. Whilst there are caveats
on this, it still seems that the present construction ot this sentence eg ", but tide gauge records indicate similar rates for other
periods since 1950" does not convey the full information to policy makers available in this Chapter 5. Consideration could be
given to reflecting these findings.

[Govt. of Germany (Reviewer’s comment ID #: 2011-64)]
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SPM-321 A 5:29 5:29 Insert "of sea level rise" after "similar rates".

[Govt. of Australia (Reviewer’s comment ID #: 2002-49)]

SPM-322 A 5:30 5:31 The final sentence of this dot point would be better placed at the start of the dot point to present a chronological progression in
the discussion of sea level rise - from increased rate between the 19th-20th centuries, to total 20th century rise, to increased
late-20th century rate.

[Govt. of Australia (Reviewer’s comment ID #: 2002-50)]

SPM-323 A 5:30 5:30 States: "an increase in the longer-term trend." It is unclear whether this phrase refers to "recent acceleration of the long-term
trend" or "just the increase as reflection of the steady long-term trend." Clarification of the expression is necessary.
[Govt. of Japan (Reviewer’s comment ID #: 2013-12)]

SPM-324 A 5:31 5:31 It looks like the glacier plus thermal expansion terms (which are modelled, and this should be said) add to about 0.9mm/yr
while the observed is twice that value. This paragraph needs to say that there is a big contribution missing from the modelled
values, and present the inadequate model values for ice sheet contribution and link to the bullet on observed ice sheet
contribution below. Otherwise, it looks like you are trying to pretend that the 0.41 mm/yr (page 5 line 47) comes from the
models, in which case everything would be more or less fine. But it's not!

[Govt. of Belgium (Reviewer’s comment ID #: 2003-26)]

SPM-325 A 5:32 5:32 What are the 