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The following compilation of review comments and author responses 1s
supplied by the Working Group | Technical Support Unit as a record of the
process used to prepare the Working Group I report. These comments and
responses are not to be edited and/ or re-distributed in part or in full to
others.

Please note that under [PCC procedures authors are required to take account
of all substantive review comments in both review rounds. Thus responses to
individual comments may be influenced by comments from other reviewers.

Batch AB (15 June 2006)
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B-1 A 0:0 00 The title of Chapter 8 1s misleading. No comprehensive description of the structure and Rejected. We believe sullicient
the principle of function of the AOGCMs 1s given. An appropniate title might be "Model mformation on the pnnciples of models
development and evaluation”, for instance. 15 given here.

[Govt. of Finland (Reviewer’s comment ID #: 2009-38)]

8-2 A RV 00 In several figures, a multi-model mean 1s depicted. In calculating this mean, enhanced Rejected. The question of weighting of
welght should be given 1o "physically developed" models (AOGCMs with a good models (‘metrics’) 1s discussed in 8.1
horizontal and vertical resolution, sophisticated parameterizations etc.). Moreover, when and in Ch. 10, and the literature does
there are several model versions of the same research centre, only the most novel version | not support the proposed approach
should be included in the mean; alternatively. if all such model versions are mcluded. a
reduced weight should be given to each one
[Govt. of Finland (Reviewer’s comment 1D #: 2009-591]

B-3 A (0 (-0 Repetitive use of footnote "Supplementary matenal 1s available at the website serving the | Accepted. Will be streamlined.
chapter drafts" 1s disturbing. This information might be included in the mtroduction of the
chapter
[Govt. of Finland (Reviewer’s comment 1D #: 2009-60))

B-4 A (-0 £ You have to face it. No model has ever successfully forecast any future chimate in Rejected. See 8.1 and 3.4,
quantitative terms. It is surely because they incorporate only one of the many influences
on the chmate, increases in greenhouse gases. Why should any of us believe them?

[VINCENT GRAY (Reviewer’s comment [ #: E8-901)]

-3 A 0.0 This chapter would benefit greatly trom a table of robust findings and kev uncertainties, Fejected. Authors considered this but it
similar to the ones that appear in some earher chapters. was felt that this role 1s fulfilled (for the
[Lenny Bernstein (Reviewer™s comment [ # 20-63)] material of this chapter) by the

Executive Summary

B-6 A (0 Congratulations to that chapter. an impressive amount of information. I was a bit unhappy | Taken into account. Section on metrics
i the FOD because [ felt that for many of the diagnostics it was not clear whether they m 8.1 has been modified.
would matter for the model to be used for projections. T think the SOD has improved a lot
i that sense, and the problems are discussed in several places that we are far away from
understanding whether and how control climate matters for projections. It's difficult and T
don't see any obvious way to improve the situation further, there are really not many
papers on that so far. But T like the detailled discussion of the feedbacks, it seems that
understanding and quantifving those helps more than plotting model minus observations
for countless lelds.

Ll{d.:tu Knutt1 (Reviewer’s comment 1D #: 133-10)]

B-7 A (0 For most of the ligures where model and observations are compared. why are the models | Taken into account. Periods will be
not taken over the same period as the data? Warming has been considerable over the last harmonised as far as practically
few decades, so for exumple when the obs, Are 1960-1990 and the models are 1980-2000, | possible, but consistency belween
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this might make a difference. It might not be very large, but it seems trivial to use the periods for different model vanables 1s
same period and avoid any problems and cnticisms. also important. The hkely impact of any
[Reto Knuttl (Reviewer’s comument ID #: 133-11)] differences in periods 1s taken into

account n the evaluation

-8 A 0:0 This chapter is very comprehensive in discussing model performance of the sutte of Noted. Robust metries do not currently
models as a whole. but T think nowhere in the text 15 any statement that some models are exist. Text on this 1ssue n 8.1 has been
obviously doing a better job than others. The whole chapter implicitly says that we should | revised.
trust models moref they perform better for present day climate, and vet no attempt 1s
made to rank models (which might be politically incorrect) or to al least give a
distribution of EMS errors
thulu Knutta (Reviewer's comment 1D #: 133-14)]

8-9 A (0 This chapter should included a table of robust findings and key uncertainties, rather than Rejected. Authors considered this but 1t
expecting the reader to extract them from the text. was felt that this role 1s fulfilled (for the
[Jeff Kueter (Reviewer’s comment [D # 137-60)] matenial of this chapter) by the

Executive Summary

8-10 A (0 Given thal the results of models in polar regions are used elsewhere n this report, for Rejected. Beyond the scope of this
example relving on snowfall rates on Antarctica and Greenland and on their melting/loss chapter to provide detailed regional
of 1ce sheets, it seems unfortunate that the chapier, at least in the parts [ looked at, did not | summaries (if given for one region they
seem 1o provide a collective summanzation of model performance i high latitudes. wonuld be needed for all). Chapter 11
Traditionallv, the situation has been that models do better for temperature than provides summary information on
precipitation, do better for rain than snow, and do better in flat terrain than in regions of regionaal scales
sharp orographv--so one would think the results atop Greenland and Antarctica mught well
be suspect--yet those model results provide, in good part, the basis for lowering the
projected change in sea level as compared Lo the TAR. [ think 1t would be an important
addition to the TPCC WGI assessment if, for example, a box could be added that covered
model performance in the polar regions and so gave an indication of what level of
conlidence can be placed in the model results (T should note that, as I recall. Richard
Allev, 1n a comment on the TAR finding that warming would lead to more snow on
Greenland, found mstead a negative correlation between NI temperature anomaly and
snowfall on Greenland, so there 15 a real need to have a summary of the current situation )
[Michael MacCracken (Reviewer's comment D #: 152-265)]

8-11 A 0:0 (General comment on section 8:2: since this is really a discussion for IPCC, what is the Taken into account. Section 8.2 will be
rationale for spending time discussing model improvements that are not used by the revised with this i mind.
models in theiwr [PCC formulations? It 1s all well and good to look to the future of
maodeling, but that's not reallv the role of thas chapter, and in some sense 1t 15 misleading -
It seems to imply model capabilities that are not actually being utilized. (This comment
does not apply to modeling studies that point out the value or deficiency of some
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modeling component that 1s not being used n the [PCC simulations. )
|David Rind (Reviewer’'s comment 1D # 214-60)]

8-12 A (.0 The whole chapter lacks information on the tropics where the effects of clunate change Monsocons. Accepted. The monsoon
are likely to be most severe and where the models have severe difficulties in simulating subsection has been rewnitien and
the current climate and its mherent variability. The section on mkonscon vanabulity is linked to Chapters 3. 9 and 11 which
unacceptable. There should be a specific sections on Afnica. tropical Amencas, Asian and | provide additional information.
Austral monsoons. These could have been provided by the CLIVAR panel - VACS,
VAMOS, AAMP, but seem not to have been engaged in the process. As it stands the
chapter is very unbalanced and thas should be addressed as a matter of urgency.
[Juhia Slingo (Reviewer's comment 1D #: 243-1)]

8-13 A (0 The chapter 1s lacking sufficient information on the ability of the models to capture Rejected. See response to 8-10.
regional rainfall patterns and their vanability. Changes in rainfall will hikely constitute a
much graver impact of climate change than temperature and we need to be clear about the
level of skill of our models in representing regional rainfall behaviour in space AND time,
particularly over land. [ see this as a major gap in the AR4 which could be addressed with
the information we have to hand
[Julia Slingo (Reviewer’'s comment 11D #: 243-2)]

¥-14 A (.0 General comment on section 8:2: since thas 1s really a discussion for [PCC, what 1s the Taken into account. Section 8.2 will be
rationale for spending time discussing model improvements that are not used by the revised with this in mind.
maodels in their [PCC formulatons? [t1s all well and good to look to the future of
modelmg, but that's not really the role of this chapter, and in some sense 1t 15 misleading -
it seems to imply model capabilities that are not actually being utihzed. This comment
does not apply to modeling studies that point out the value or deliciency of some
modeling component that is not being used n the [PCC simulations,
[Govt. of United States of Amenca (Reviewer’s comment TD #: 2023-499)]

¥-15 A (-0 Should include a table that shows what changes are in AR4 models compared to those in Taken into account. Complete
the TAR - and perhaps a separate column that indicates what advances are oceurning in traceability from the models used n
models not used for [PCC assessments TAR 15 not possible for a vanety of
[Govt. of United States of Amenca (Reviewer' s comment [D #: 2023-300)] reasons, but we will endeavour to

provide more such information

¥-16 A WRY This chapter would benefit greatly from a table of robust [indings and Key uncertainties, Rejected. Authors considered this but it
similar to the ones that appear in some earlier chapters was felt that thus role 1s fulfilled (for the
[Govi. of United States of Amenca (Reviewer’s comment [D #: 2023-301)] material of this chapter) by the

Executive Summary.

8-17 A 0.0 This chapter should include a table of robust findings and kev uncertainties, rather than Rejected. Authors considered this but it
expecting the reader to extract them from the text. was [elt that thas role 1s fulfilled (for the
[Govt. of United States of America (Reviewer s comment [D # 2023-502)] material of this chapter) by the
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Executive Summary .

¥-1% A (:0 This 15 a well wrnitten chapter that generally covers its subject comprehensively. One Models referred to as "Multi-model
minor general comment is that there could be more cross links to other chapters, dataset at PCMDI' or "multi-model
particularly the observational chapters. Also, there are probably bits of nomenclature that | dataset’. Definition to be given in 8.3
should be standardized across WG 1. For example, we should probably agree to use
AOGCM to designate a coupled model, rather than OAGCM or CGCM. Also, we should
standardize on some designation for the collection of AOGCM experiments at PCMDI
that was developed under the auspices of WGCM and CMIP. Ch 8 often refers to them as
CMIP models (which 15 shightly confusing because there 1s more than one versoin of
CMIP), while Ch 9 usually refers to them as IPCC AR4 models (which doesn't recognize
CMIFP). Perhaps Gerrv Meehl can tells us? Another one | noted - should we refer to
AMIPIT or AMIP2?
|Francis Zwiers (Reviewer's comment 1D #: 3[1-5--33}!

¥-19 A 1:0 1: Contributing author's name: T. Yakemura --> T. Takemura MName corrected.

IMasahide Kimoto {Reviewer’s comment 1D #: 127-1)]

8-20 A 1:10 1:23 | There are only 2 models from developing countries(both [rom China) in the whole 23 Rejected. Contnibuting authors are
global models mvolved mn this chapter. In order to emphasize the contributions from those who have made specific
developing countries, two main caleulators of the two Chinese models in contnibution coninbutions to the drafting of the
autors, Yu Yonggquang and Xu Ying, should be added chapter.

[Govi. of China (Reviewer’'s comment 1D #; 2006-38))

8-21 A 1:23 1:23 "T. Yakemura" should be "T. Takemura” Name corrected
| Seita Emon (Reviewer’s comment 11 #: 62-1)]

8-22 A 3:0 Throughout this chapter, & mayvbe the others [ haven't read, the word "model” 1s used Accepled Will be reviewd throughout
with appalling carelessness. Sometimes it does just mean "model”, more often 1t means chapter.

"GCM". & sometimes [ don't know what 13 meant. So what hope 1s there for policy-
makers trying to understand 1t? The Executive Summary 1s particularly bad, with the first
page generally saying "model” but meaning "GCM", & subsequent pages generally saying
"GCM" {(or even more specifically, "AGCM" &c)

The opeming sentence of the Executive Summary should make it plain that the chapter s
almost all about GCMs, with a bit about simpler models at the end, & every use of
"model” before Section 8.8 should be checked & replaced by "GCM” if that 15 what 15
actually meant,

[Wilhham Ingram (Reviewer’s comment [D #: 114-1)]

8-23 A 3.0 The executive summary must include a specilic statement about the skill of models in Reject. Too much detail for ES.
representing regional ramfall, Regional simulation 1s discussed by Ch
[Julia Slingo (Reviewer's commument ID #: 243-3)] 11. Statement on global precip will be

added.
Confidential, Do Not Cite, Quote or Distribute Ch08: Batch AB (06/15/06) Page 5 of 91

Harvard University - Environmental Science and Public Policy Archives Harvard College Library / Intergovernmental Panel on Climate Change Papers; IPCC Fourth Assessment Report Papers: Working Group |, The Physical Science Basis of
Climate Change, 2005-2007; Expert and Government Review Comments on the Second-Order Draft, Chapter 8. ESPP IPCCAR4WGL1. Environmental Science and Public Policy Archives. Harvard College Library, Cambridge, Mass.



Expert and Government Review Comments on the Second-Order Draft

IPCC Working Group | Fourth Assessment Report

No.

Page:line

From

To

Comment

Notes

8-24

~ | Batch

3:1

G:18

The exec summary highlights progress. which is appropriate. But 1t would also be
appropriate to note some arcas with lack of progress such as soil moisture (page 15)
which 1s a relevant ecological and societal variable

[Michael Manton (Reviewer’s comment [ #: 157-40)]

Reject. ES highhights areras of progres.
Space constraints mean this 15 not
possible.

These models are also used in Chapters 6, 9 and 7 (to the extent that the same models
have hosted carbon cycle components).
[Francis Zwiers (Reviewer's comment 1D #: 3005-34)]

Rejject. Too much detail for this pomnt
m ES

34

34

Insert after "climate change” the following "and in the attribution of observed climate
change" to more accurately describe the content of the chapter.
[Govt. of Australia (Reviewer’s comment ID #: 2001-338)]

Rejject. Too much detail for this pont
m ES.

34

Replace “"climate change” with "change of chmate®
[VINCENT GRAY (Reviewer’s comment 1D # 28-885)]

Reject. Chimate Change 1s defined 1n
the Glossary.

34

Insert before "Confidence” "Despite the total absence of any succedssful future climate
prediction”
[VINCENT GRAY (Reviewer’s comment ID # 88-886)]

Reject. See text m chapter,

34

34

Use of the term "confidence” 15 not appropriate or supported by the evidence. The
"conlidence" at the tme of the TAR was unjustifiably high. Due to considerable
improvements in the physical realism of the models, "confidence” might be more justified
today, however, there 1s no objective evidence that it 1s hagher today. In fact, with
advances mn the evaluation of the models, we have evidence that we should be less
confident in model estimates of future climate evolution than at the time of the TAR. For
example, we now know there are positive biases in the albedo in all the models, on the
order of 0.016 (204watts/m”™2) (Roesch 2006). Therefore models must have obtained
their good reproduction of historical data by means of compensating biases i other
components. It 1s hikely this bias 1s in increased chimate sensitivity to the greenhouse
gasses, the vanables that are most prominent in our future scenenos. Unul this albedo
bias 15 corrected. and the models are reparametenzed. the models are of mited uselulness
for predictions, attribution of past warming and in climate commitment studies.
Therefore, confidence 1s decreased, despite significant improvement in the models,
because we now have specific evidence of the model limitations and biases. 1 recommend
we refrain from discussing "confidence” and instead provide a sobenng summary of
current model limitations. [ recommend the second sentence be replaced with this text,
"Models have been enhanced by a range of advances since the TAR, but will be of limated
usefulness for attribution of past warming and the making of future predictions, until
sigmficant identified biases have been corrected.”

[Martin Lewitt (Reviewer’s comment ID #: 146-1)]

Reject. Errors in albedo do not imply
climate sensitivity errors. Confidence 1s
based on expert judgement of LA
leaam.

¥-30

A

3:7

18

The term "plausible” is verv ambiguous when used with "quantitative”. In light of the

| Taken into account. Text modified.
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evidence of significant model biases. the phrase "plausible qualitative” should probably be
used instead. The reahistic climate behaviors captured by advances in the model science 15
gratifving. These hold out the promise of interesting and useful quantitative results with
future advances and corrections of model biases, but at this time 1t 15 ambiguous and
meorrect to use the phrase "plausible quantitative”. Perhaps vou can make a case for
"plausible quanutative” results under certain conditions or for certain phenomena rather
than globally or related to the future?
[Martin Lewitt (Reviewer's comment [D #: 146-2)]
¥-31 A 38 3.8 Insert aller "above" "bul no evidence of any actual succeslul prediction” Reject. Seetextin 8.1 and Ch |
[VINCENT GEAY (Reviewer's comment [D #: 88-B871] concerning projections in FAR and
SAR.
¥-32 A 3:11 3:11 Insert atter ."(see Chapter 8)" "but not from a single successful forecast” Reject. Seetextin 8.1 and Ch 1
|VINCENT GRAY (Reviewer’s comment 1D #: BE-888)] concermng projections in FAR and
SAR.
8-33 A 3:14 3:14 | "numerics” will be meaningless to policymakers: "computational methods"? Accepted. Text modified.
L"-"."illj:-.lm IﬂEIa'.l[Il (Reviewer's comment 1D #: 114-2)]
¥-34 A 316 3.24 It should be noted that systematic biases i coupled models remain a serious 1ssue because | Reject. Concluded that this was too
they have non-linear impacts on modes of variability (e.g. E1 Nino) and global detaled for ES
teleconnections (Ref: Tumer, A. G, P. M. Inness and J. M. Shingo, 2005: The Role of the
Basic State in Monsoon Prediction. (). J. R Meteorol Soc., 131, 781-804)
[Julia Shngo (Reviewer's comment 1D #: 243-4)]
¥-35 A 318 3:18 | The first tme AOGCM 15 used in the chapter 1t should be defined. Accept. RW/DR to resolve editonal
[Govt. of Australia (Reviewer's comment ID #: 2001-339)] 1550e
8-36 A 3:19 320 | Suggest deleting the end of the sentence : "despite the fact that flux adjustments have been | Accepted. Text modified.
eliminated 1n most models. "Il may look contradictory for a policy makers to read on lines
16 to 19 that flux adjustment suppression 1s a progress and then that "improvements in the
simulation of many aspects of present climate” have been achieved. "despite” this
Fr[]g]'l,‘-."i."!.
[Govt. of France (Reviewer's comment [D #; 2010-33)]
¥-37 A 3:19 3:20 | Clearer to replace "the fact ... in" by "this elimination of flux adjustment from" Taken into account. Text modified.
[William Ingram (Reviewer's comment [D # 114-3)]
¥-38 A ;e 322 "Some" 1s misleading - many & major problems remain. This should be honestly Taken into account. Will ensure text in
acknowledged - & this Executive Summary should generally make 1t plain that some Chapter and ES will be modified to
things are easier o sunulate than others, & that ENSO, as an allernation between dilferent | highlight vanable performance among
quasi-equilibna, 1s by 1ts very nature a very hard one. models. The ENSO subsection plainly
|Wilham Ingram (Reviewer's comment [D #: 114-4)] acknowledges that “sertous svstematic
errors persist”. which 1s not inconsistent
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with the corresponding statements in
the ES and FAQ).

5-39 A 3.23 3.24 | The first ime ENSO and MJO are used in the chapter they should be defined.
[Govt. of Australia (Reviewer's comment [D #: 2001-340)]

8-40 A 3:25 3:25 | Add conclusions on quality of mean sea level pressure lields. See comments on section Eeject. Too much detail for ES.
8313
[Govt. of Netherlands (Reviewer's comment 1D #: 2016-43))

¥-41 A 3:25 3:27 | The ability of climate models to represent extreme precitation events 1s due to lack of Reject. Mentioned later in ES.
resolution and this should be stated.
LJuIin Elingn (Reviewer's comment 1D #: 243-53)]

8-42 A 3:25 3.27 | There 1s not much assessment m the section on precipitation extremes to support this Noted. [lowever our assessment 15 for
conclusion. Simulated extremes should become more intense with increasing resolution, scales resolved by the models.
bul nontheless, 1t 15 generally reasonable to expect thal the extremes of model simulated
precipitation should be smaller than observed because models cannot simulate the hagh
spatial variability in precipitation intensity that is observed in nature. This is not a
judgement on whether precipitation producing processes are correctly represented at the
gnd scale - but simply an observation that rain gages do not measure grid-square mean
precipitation, which 1s all that models can simulate. A model that produces extremes as
imtense as observed at rain gages is therefore probably suspect (at least, for the most
extreme kinds of events).
[Francis Zwiers (Reviewer’s comment 11 #: 305-35))]

¥-43 A 3:26 3:.27 Would read better removing "generally ... falling" & adding "generally bemng Accepted. Text modified.
underestimated” at end ol sentence
[William Ingram (Reviewer's comment ID # 114-5)]

B-44 A 3:26 "Suggest changing ""remains variable™ to ""differs between models""" Taken into account. Will modify 8.5
[Govt. of Canada (Reviewer's comment [D # 2004-152)] and ES text for clanty

¥-45 A 3:30 335 | The uncertamty in climate sensitivity associaed with ocean heat uptake processes should Reject. Ocean heat uptake 1s a separale
be acknowledged. 1ssue — see next bullet.
[Julia Slingo (Reviewer's comment 1D #: 243-6)]

B-46 A 3:31 331 "found in different” -= "between"”. & "inter-model” -= "these" Accepted. Text modified.
[ William Ingram (Reviewer’s comment 11D # 114-6)]

5-47 A 332 With low eloud as the largest contributor. Taken into account. Text modilied.
[Govt. of Austria (Reviewer’s comment 1D # 2002-46)]

¥-48 A 3:39 342 [s this bullet indeed based on discussion presented later in the chapter? Taken into account, The supporting text
[Gm-‘t. of Finland (Reviewer’s comment [D #: 2009-61)] has been modified n 8.1,

¥-49 A 3:39 3:39 "historical” confusing - will sound to the innocent reader as if past only. or perhaps past Accept “Historical” removed.
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observed changes - [ sumply can't guess whether the latter 1s meant. or just "existing
observations". Clanly by replacing with "existing”, or removing & adding "of historical
climate change" after "observations” instead
[Wilham Ingram (Reviewer's comment [D # 114-7)]

8-30 A 3:43 3:43 | Omut "a" & "set of" for better flow - & "diagnostic" as meaningless & confusing to Taken into account. Text modified.
policymakers
[Wilhiam Ingram (Reviewer’s comment ID #: 114-8)]

8-31 A 344 What are “impact-relevant” surface temperatures? And how are they difTerent to other Comment appears misplaced. Cannot
tvpes of surface temperatures? find these words mn chapter.
[Martin Manning (Reviewer’s comment [D #: 155-40)]

8-52 A 3:45 3:45 | "The" -> "This" Accepted.
LWilIiam Ingram (Reviewer' s comment [D #: 114-9)]

B-33 A 3:50 3:50 | "Intercomparison exercises” -> "Comparisons” Rejected. Intercompansons 1s a widely
LWilHum InE_mm (Reviewer's comment [D #: 114-109) used term

8-54 A 353 3:53 | behavior == behaviour Editorial
[Govi. of Finland (Reviewer’s comment [D #; 2009-621]

8-35 A 4.2 4:2 In the executive summary text it would be useflul for a briel dot point outlining that the Reject. Comment 15 lalse.
AR4 suite of models were used in previous assessment reports and that further
mformation about them can be found in the TAR
[Govt. of Austrahia (Reviewer’s comment [D #: 2001-341))

8-36 A 4:7 4:7 mdirect effects (plural?). Accepted.
[Francis Zwiers (Reviewer’s comment 1D #: 305-36)]

8-57 A 4:10 4:10 | Omat "" Accepled.
[William Ingram (Reviewer’s comment ID # 114-11)]

H-38 A 4:11 4:11 "over the next few decades” Why does terrestrial processes affect simulation of chmate Taken into accout. Text added.
Just on this time-scale? Why not on centenmal scale, for instance” Or the present-day
climate?
[Govt. of Finland (Reviewer’s comment 1D #: 2009-63)]

8-59 A 4:15 4:15 | Omit "so-called" as the quotation marks do the job Accepted
L‘I-"."illj:-.lm Iﬂg_rum (Reviewer's comment [D # 114-12))

¥-60 A 4:24 4:24 "ling" meaningless to policymakers: add relerence or briel phrase of explanation Taken into account. Text deleted.
[William Ingram (Reviewer’s comment [D # 114-13)]

8-61 A 4.27 4.27 S0 1t should. if there were such a thing! Of course no ice 1s really permanent on Earth, & | Accepted. Text changed
i this context this word, longer. mcomrect & meaningless to policymakers, should be
replaced by "land”. which is what 15 meant,
[ Wilham Ingram (Reviewer's comment [D # 114-14))
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8-62

~ | Batch

4:27

4:27

Also chapters 6. 9 and 7 (to the extent that the same models have hosted carbon cvele
components).
[Francis Zwiers (Reviewer's comment 1D #. 303-37)]

Rejected. Too much detail for ES.

B-03

4:34

[ can't find anvwhere in Chapter 8 where evidence that the "simulation of marine low-
level clouds ... has improved” 1s presented - it only seems to appear in the Executive
Summary. To my knowledge. the only published study showing an improvement n
marine stratocumulus is in Martin et al. (2006) for HadGEM1 vs HadCM3. It 1s also Fairly
well known that there has been an improvement in the GFDL model due to the Lock
scheme, however s result hasn't been published, Whlst it would be interesting to
melude a statement about these two models in the chapter, similar results really needs to
have been published for several models 1l it 15 to appear as a stalement in the Executive
Summary of the chapter and in the Technical Summary of the report. I've also spotted a
cross-reference to this in Chapter 10 (Comment 10), however the rest of the report should
be checked for further references.

|Keith Williams (Reviewer’s comment 1D #: 290-3)]

Accepled. Results from error in
underlying chapter text, which will be
comrected

8-64

A

4.4

which formulation?
[David Rind (Reviewer’s comment [D # 214-61)]

Taken 1nto account. Sentence deleted.

8-03

4:42

Which formulation?
[Govt. of United States of Amenca (Reviewer’s comment [D #: 2023-503)]

Taken 1nto account. Sentence deleted.

8-66

4:44

Gomg from “.. notable progress " to “.. only modest improvement ... in the same
sentence seems to create an internal inconsistency
|[Martin Manning (Reviewer’s comment [D #: 155-41)]

Taken into account. Text claritied.

X-67

The reference to the Pacilic Decadal Oseillation makes it sound as if it were a mode of
variability m 1ts own night. Since 1t 15 1n fact no more than the projection of ENSO onto
decadal means. I suggest the reference 1s changed to something hike "extratropical etfects
of ENSO" - which will also include other important effects.

[William Ingram (Reviewer's comment [1) # 114-15)]

Reject. View of the LAs 1s that
consideration of the PDO in 1ts own
right 13 warranted by the hiterature and
15 useful.

H-O8

4:56

Again, there are a lot more problems with the simulation of ENSO than phase locking &
EN/LN symmetry! All GCM simulations of ENSO have errors of a size that would be
totally unacceptable for an "easy" quantity ike pmsl. This should be honestly
acknowledged - & 1t should be made it plamn that some things are easier to simulate than
others, & that ENSO. as an alternation between different quasi-equilibria, 1s by its very
nature a very hard one

[Wil]j am In_gmm (Reviewer s comment [D # 114-16)]

See comment 8B-38

H-60

Again (though certainly not as grossly), over-optimistic phrasing, Add "some” after
"with", or re-write as " Vanability resembling the"?
[William Ingram (Reviewer’'s comment [D # 114-17)]

Accepted.
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8-70 A 5.2 32 "with msufficient strength” -= "too weakly" Accepted.
| Wilham Ingram (Reviewer's comment [D # 114-18)|

8-72 A 5.4 what about blocking? Rejected. There is a scarcity of
[David Rind (Reviewer’s comment [D #: 214-62))] hterature on how well the AR4 models

as a group represent blocking.

8-73 A 5:4 [s this also to mmply duration of extreme events, and n that case what about blocking, See comment 8-72
which 1s ndicated later to be underestimated in duration?

[Govt. of United States of Amenca (Reviewer’s comment [D #: 2023-504)]

¥-67 A 4:32 452 The reference to the Pacitic Decadal Oscillation makes it sound as if it were a mode of Reject. View of the L As 15 that
variability in its own right. Since it 1s in fact no more than the projection of ENSO onto consideration of the PDO in 1ts own
decadal means, | suggest the reference 15 changed to something like "extratropical effects | night 15 warranted by the literature and
of ENSO" - which will also include other important effects. 15 useful.

[William Ingram (Reviewer's comment [D # 114-135)]

¥-74 A 5:8 5.9 This sentence 1s saying no more than what ought o occur (1e. would with a perfect Noted. However our assessment 1s for
model) if pomt observations are compared with grid-box means [rom a model. If that s scales resolved by the models, Will
all that's going on 1t's too trivial to mention - 1l that has been properly allowed for as 1 consider again after review of Sun
trust is the case. this should be mentioned explicitly to avoird any possibility of confusion. | paper — Shukla
| William Ingram (Reviewer’s comment [D #: 114-19)]

8-75 A 5:14 it would seem that the simplification of processes (water vapor feedback, clouds, Rejected. The Authors consider that the
atmospheric dvnamics, even ocean dynamics) i EMICs would aflect overall climate limits of apphcability of EMICs are
sensitivity and large-scale patterns - prohibiting quantitative inferences even on large clearly mentioned in the executive
scales. Good companisons with observations and GCMs can be obtained by tuning to the summary as well as m the main text and
known results. Tt 1s very nsky Lo utilize these models [or quantitative assessments in do not need to be further underlined.
climate situations removed from the present day. By using these models for long-lerm
climate change projections, IPCC 1s leaving itself open to justified cniticism from
miormed cntics (1 such cntics really exist). EMICs are potentially wseful for explorng
concepls, however.

[David Rind (Reviewer's comment 1D # 214-63))]

8-76 A 514 qualitative inferences about., See answer (0 comment 8-73,
[Govt. of United States of Amernica (Reviewer’s comment ID #: 2023-505]]

8-77 A 3:15 515 | Omut "orgamized” (or, if 1t 15 intended to mean something, replace with something that Accepted. “Orgamzed™ has been
does) replaced by “coordinated™.
[William Ingram (Reviewer’s comment [D # 114-20)]

¥-74% A 515 a:15 "Inlercomparisons <> " comparisons” See answer o comment %-33,
[Willham Ingram (Reviewer's comment [D # 114-21)]

8-79 A 5:31 14:34 | Should be deleted. Refers to model capabilities outside the [PCC framework. Could be Rejected. Thas is relevant to the
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reformulated to say that IPCC models i general have not been assessed for these assessment. Sec text in 8.4,
purposes (and assessment itsell might be difficult - perfect models do not imply perfect
skill)

[Govt. of United States of Amenca (Reviewer s comment [D #: 2023-306)]

8-80 A 5:40 5:40 | Recall in a footnote, for the non-specialist reading this Executive Summary only, the Rejected. See glossary
definition of the lapse rate
[Govt. of France (Reviewer’s comment [D #; 2010-34)]

8-81 A 5:42 "Suggest changing ""voleanic"" to ""volcanically""" Accepted
[Govt. of Canada (Reviewer's comment [D #: 2004-153)]

¥-82 A 342 Presumably needstobe: ™ .. 1n a way that 15 consistent ... "7 Accepted.

[Martin Manning (Reviewer’s comment [D #: 155-42)]

B-83 A 6:1 6:1 "there 15 growmg evidence that cryospheric feedbacks are only partly responsible for Takene mnto account Text modified
polar amplification” is totally misleading: it suggests this is a new wea & still not certan,
whereas it has been well known since before the 1st Assessment Report. [ assume what 1s
meant 15 something like "much recent work suggests that ervospheric feedbacks are
responsible for less of the polar amphification"?
|William Ingram (Reviewer’s comment [D #: 114-22)]

8-84 A 6.2 6.3 "with ... of" == "and varnes between models much less than" Lor clanty Taken into account, Text modilied.
[ William Ingram (Reviewer's comment 1D # 114-23)]

8-83 A 0.3 6.5 "estunate” ambiguous - from obs or models or both? Clarily Need to clardy what part of Chapter
[Wilham Ingram (Reviewer’s comment [D # 114-24)] text this refers to Kattsov to advise

8-86 A 7:10 7:10 | Replace ."can often” by "might" The text has been chunged.
[VINCENT GREAY (Reviewer's comment [D #: BR-RBR9)]

¥-87 A 7:10 .10 | This 15 a strange statement. 1 would say that no prediction of anv model 15 ever perfectly The text has been changed.
right, models always have errors, so it seems one can talk about skill using some metric,
but not about a binary right/wrong. In other words, if the prediction has an uncertainty (or
has a PDF) a single event can never prove or falsify the prediction, there 15 always a non-
zero probability for an event bemg very far away from the prediction
[Reto Knutti (Reviewer’s comment 1D #: 133-2)]

B-8% A 7:10 7:18 | Editonal pomt: This section seems too short and too closely linked to the following one to | Taken into account. Section has been
meril 4 separate section heading and number. Why not merge with the following section restructured DAVE: OK? | think this
and use a combined heading. para can be merged with what follows
LMux’lin Munﬂin;f. (Reviewer’s comment [D #: 155-43)] (1n the revised version | sent)

8-89 A 112 T:12 | Delete "quickly” Rejected. No reason gaven for
[VINCENT GEAY (Reviewer’s comment [D #: 88-890()] suggestion,
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8-90 A 7:15 7:15 | Add at end. "As a result we have found 1t impossible to carry out a successful test on any Rejected. Authors consider meaning 1s
prediction” clearer as written.
[VINCENT GEAY (Reviewer's conunent [D #: 88-8911]

8-91 A 7:22 7:26 | Considerable progress has been made in model evaluation has been achieved by focusing | Taken into account. However space
on specific processes (e.g. diumal cycle) and phenomena (e.g. tropical weather systems, constrawnts preclude discussion of
MJO, storm tracks) and this should be acknowledged. In particular the increasing detarled studies of processes in
emphasis on looking at weather in our climate models has been a major advance since mndividual models, Authors have
AR3. This focus on phenomena 1s potentially the most powerful method we have for attempted to bring out genenc
evaluating our models because 1l provides an interface 1o numencal weather prediction conclusions within the chapter. The
and exploits reanalyses and satellite observations. Relevant references include: (1) Bernie, | topies mentioned in the comment will
D.. 5 J Woolnough, J. M. Slingo and E. Guilvards, 2005: Modelling divrnal and be revisited during revision and text
intraseasonal varability of the ocean mixed layer. I Clim,, 15, 1190-1202. (11) Inness P modified where this fits with the overall
M. and I M. Slingo 2003: Simulation of the MJO in a coupled GCM. [: Comparison with | goals of the chapter and is possible
observations and an atmosphere-only GCM. I Clim_, 16, 345-364_ (in) Inness P. M., I. M. | within space constraints.
Slingo, E. Guilyardi and J. Cole 2003 Simulation of the MJO in a coupled GCM. II: The
role of the basic state. J. Clim . 16. 365-382. (iv) Slingo. J M.. P. M. Inness. K. B. Neale.
5. I. Woolnough and G-Y. Yang, 2003 Scale interactions on diurnal to seasonal
timescales and their relevance to model systematic errors. Annales Geophysicae, 46, 139-
155 (v) Neale, R, B. and ] M. Slingo, 2003: The Maritime Continent and its role in the
global circulation; A GCM study, J. Clim. 16, 834-848. (v) [nness, P. M., J. M. Slingo, 5.
J. Woolnough, R. B. Neale and V. . Pope, 2001: Organization of tropical convection in a
GOCM with varving vertical resolution; Implications for the sumulation of the Madden-
Julian Oscillation. Climate Dynamics, 17, 777-793. (v1) Yang, G-Y_ and J. M. Slingo,
2001 The diumal ¢ycle in the tropics. Mon. Weath. Rev., 129, 784-801. (vi1) Spencer. H.,
R. T. Sution, I M. Shngo, M. Roberts and E. Black, 2005 Indian Ocean chmate and
dipole variability in Hadley Centre coupled GCMs. J. Clim., 18, 2286-2307. (viu) Slingo,
I M., P. M Inness and K. R. Sperber, 2005 Modelling the MJO. Chapter in
‘Intraseasonal variability of the atmosphere-ocean climate system’. Editors W. K-M. Lau
and 1. E. Waliser, Springer/Praxis Book Company, pp. 361-383,
[Julia Slingo (Reviewer's comment 11 #: 243-7))]

8-02 A 7:24 7:24 | "reveal” - yes, but+40 also conceal ! Reject. Agree with statement but
[William Ingram (Reviewer’'s comment [ # ] 14-25)] believe this 1s clear from the etxt as it

stands.

8-03 A 7:36 7.37 | Dafference between "present climate” & "instrumental record” unclear - add "of chmate Taken into account. Text has benn
change" after "record"? restructured and modified.
| William In_gam (Reviewer’'s comment [D # 1 14-26)]
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8-94 A 7:40 within the envelope of internal variability Rejected. This is already stated.
[Govt. of United States of Amenca (Reviewer’s comment 1D #: 2023-307)|

S-95 A 748 T7.32 | Observations for the 1990s ete. should never be compared with a 'preindustnial’ model Moted. However the issues involved are
control run. Observations and a model sitmulation should represent the same penod. discussed 1 the text.
[Govt. of Finland (Reviewer’s comment 1D #; 2009-64)]

8-96 A 81 8:22 | I found aspects of this paragraph confusing. The notion of a "perfect model” approach 1s Taken into account. Text has been
mentioned, and thas 15 then followed with a reference 1o "observalional constraints”. 1 rewritlen.
think "perfect model” studies are absolutely essential, the idea, as T understand 11, being 1o
select one model and treat it as the observatons, and then see if one can predict some
aspect of the 21st century of that model, given a means of weighting the models in ones
ensemble according to their distance from the chosen model using a norm that measures
what one deems to be important for that prediction. Predicting the future of a model
should be easier than predicting the future of the world. From this persepective true
observations do not come nto play until one has tested the methodology 1n this perfect
model setting. Have any of the studies used this "perfect mode” approach systematically?
[1saac Held (Reviewer’s comment [D #: 105-33)]

¥-97 A "2 8:2 Replace "A Tull answer to this question remains elusive, but" by "Frankly. nothing" Rejected. Progress in this area 1s
|[VINCENT GEAY (Reviewer's comment [ #: 88-892)) discussed 1n the text (which has been

rewritten for clanty).

8-08 A 8.2 8:2 "A ... elusive” misleading in that 1t suggests there 15 a full answer waiting to be Taken into account, Text has been
uncovered. How about "There 15 no simple answer” instead? rewritten
| Wilham Ingram (Reviewer’'s comment [D # 114-27)|

2-99 A 83 83 What does "generating” mean - it's not a standard term? Not "lorcing”, apparently. Text has been rewritten.
"contnbuting 0" clearer?
[William Ingram (Reviewer’s comment [D #: | 14-28)]

R-100 A 85 RS Comma needed after "example”® Text has been rewnitten
[William Ingram (Reviewer’'s comment [D #: 114-29)]

8-101 A 26 B0 "may be" in what i1s only a suggestion! If the evidence really i1s that weak, omit sentence Taken into account. Text has been
If not, change "mayv be" to "is" rewritien.
[William Ingram (Reviewer's comment [ # 114-30)]

8-102 A 87 8:22 | The idea remains unclear. For instance, on the basis of the present discussion 1t 1s hard to | Taken into account. Text has been
understand what 1s meant by "observational constraints”. rewritlen.
[Govt. of Finland (Reviewer’s comment [D #: 2009-651]

8-103 A 824 8.20 | Thas sentence forgets that some climate change 1s not radiativelv driven (e.g. land use Taken into account. Text modified

change causing changes n roughness & water-holding capacity ), but changing "radiative”
to "chimate change” 1s all that 15 needed to correct it
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[William Ingram (Reviewer's comment ID # 114-31)]

8-104 A 8:26 8:26 | "reSponse” Accepted
[William Ingram (Reviewer's comment [D #: | 14-32)]

8-105 A 8:26 ¥:26 | Hyphen needed after "perturbed” Accepled
[Wilhham Ingram (Reviewer's comment 1D # 114-33)]

8- 106 A 8:33 833 "exercised" -= "tested" or "evaluated"? Accepted
[Wilham Ingram (Reviewer's comment [D #: 114-34))

8-107 A 8:33 841 It also worth noting that no paleoclimate reconstructions can provide us with a 3- Accepted. Text modified.
dimensional view of the behaviour of the oeans and atmosphere and that presents a
serious limitation since the surface information provides an inadequate constraint
[Julia Slingo (Reviewer’s comment 1D #: 243-8)]

8-108 A 2406 846 than 15 possible for climate. == .. .than is possible for chimate simulations. Rejecled. Believe text 1s clear as it
[Govt. of Finland (Reviewer’s comment [D #:; 2009-66)] stands.

5-109 A 8:50 6:30 | "may be less" == "are not" Rejected (e.g. ensebmble generation
[Willinm InErnm (Reviewer's comment [D # 114-335)] method may well have some influence)

8-110 A 8:32 ¥:53 but there are only a few preliminary studies and the mnferences one can draw from the Noted. This 1s made clear in the main
whole approach are not clear. text on this topic n 8.4.11.
[Govt. of United States of Amenca (Reviewer s comment [D #: 2023-508)]

8-111 A 8:37 8:58 | I am not sure what increased "speed” of the hvdrological evele means and what Taken into account. Text will be made
observational confirmation 1s bemng referred to here. more precise and checked for
[1saac Held (Reviewer’s comment 1D #: 105-34)) consistency with Ch 3

8-112 A 8:37 8:37 | "wanmning of the troposphere, especially in the polar regions” simply not true - the surface | Accepted. Text changed.
& bl warming 1s amplified al the poles, but the upper-tropospheric warming 1s much
reduced
[Wilham Ingram (Reviewer’'s comment [D # 114-36)]

®-113 A B:57 o:1 "increase n the speed of the hyvdrologic cycle" 15 the reverse of the truth: it 1s very Taken into account. Text will be made
robustly simulated that precipitation rates increase less with warming than atmospheric MOTE Precise
wilter contents, 1.e. the residence ime of moisture mn the atmosphere increases.
[William Ingram (Reviewer’s comment [D # 114-37}]

s5-114 A 9.3 e i Insert after "observed "but not quantitatively” Rejected. No justification given for
[VINCENT GRAY (Reviewer's comment [D #: 88-893)] suggestion.

8-115 A 9:3 04 Misleading - each model's projection has changed a great deal as it has evolved. What has | Accepted. Text changed.
not changed is the consensus - the things they agreed on 30 vears ago they still agree on,
but they still disagree about many of the things they disagreed on then - i particular, the
"detatl".
[Wilhham Ingram (Reviewer's comment [D # 114-38)|
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8-116 A 9.4 9:4 Insert after "consistent™ "but not in quantitative terms” Rejected. No justification given for
IVINCENT GEAY (Reviewer’s comment [ #: ¥8-894)| suggestion.

s-117 A 9.6 9:11 Editorial point: Why not merge this short paragraph with the next section. Moted. Has been subsumed 1n overall
[Martin Manning (Reviewer’s comment [D #: 155-44)] restructring of text.

8-11% A 9:16 9:16 What are "MIPS"? MNoted, but believe this 15 clear from
[Govt. of Finland (Reviewer’s comment [D #: 2009-67)] text,

s5-119 A 916 9:17 "components” & "confligurations” obscure to the innocent reader Taken into account. Hopelully clearer
[William Ingram (Reviewer’s comment [D # 114-39)] by repositioning in restructured text

8-120 A 919 9:19 | Is this unnamed (other than by pemdi) set of simulations the same as the 'AR4 models"? A | Accepted. Text will be clarified.
clearer exposition of this WCRP(7) project and the expeniments 1s needed here (or
somewhere), and this should be linked to discussions in Chapters 9 and 10
[Govt of Australia (Reviewer’'s comment 1D # 2001-342)]

8-121 A 9:23 9:23 [ suggest that "noise” be replaced with "internal vanability”. "Noise" has a perjorative Accepted.
connolalion.
[Francis Zwiers (Reviewer’s comment [D #: 305-38)]

8-122 A 0:28 9.28 | "Th" == "The" Accepted
[William Ingram (Reviewer's comment ID #: 114-40)]

8-123 A 928 9:36 | wonder 1f this paragraph might be better smited to Ch 1, or perhaps should just be Accepted. Text deleted.

deleted. This 1s a bit off topic for Ch 8 because 1t doesn't bear durectly on model
assessment. We can only speculate as to whether or not community wide orgamzed
maoxdel intercomparison may, or may not, have affected progress on model improvement
by consuming time that might have been used in other ways

[Francis Zwiers (Reviewer's comment ID # 305-39)]

8-124 A 9:32 9:36 | This 1s a musrepresentation of the function and value of MIPs, especially AMIP. Up till Text has been deleted
that tune, the credibility of models was very low outside (some of) the rescarch
community. The discipline of AMIP provided essentially accreditation for models. There
was and 1s real research 1n the associated projects.

[Michael Manton (Reviewer™s comment [D #: 157-38)]

8-125 A 9:36 936 | Add at end "It should be remembered that inercomparisons mav merelv standardise Text has been deleted.
COMITON errors”

[VINCENT GEAY (Reviewer’s comment [D # 88-8935)]

8-126 A 9:38 Section # 8.1.3 The current text gives no sense of whalt 1t means "lo optimise model MNoted. However space precludes a
simulation” (p9. line 53) It 1s worth saving in this secton that there will be sy stematic fuller discussion here. The pomnt 1s
biases in the model's ssmulation of the real world 1.e. that the models are not perfect even | made imphicitly by the section as a
alter tuning because of approximations or the fact that not all processes will be captured. whole.
[David Sexton (Reviewer's comment [D #: 233-1)]
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8-127 A 9:40 9:46 | A discussion of the modelisation of the radiative power from the absorption spectrum of Rejected. This paragraph 1s not
GHG molecules and radiative transfer 1s missing. intended to be a complete description of
[Govi. of France (Reviewer's comment [D #, 2010-35)] the contents of climate models (see

section 8.2).

B-128 A 9:50 9:50 | "entrmmmng .. schemes" -> "some convection schemes on entraining plume models" to Taken into account. “some’ added.
flow easier & to make 1t plain not all convection schemes have such a basis
[William Ingram (Reviewer’s comment [D # 114-41)]

8-129 A .52 9:52 | "chosen" unclear - "remaining within” or "hmaited to"? Rejected. Believe text is clear
[William Ingram (Reviewer's comment [D #: 114-42)]

8-130 A 0.52 9:52 "prior distribution” - technical term of unclear meaning here: 1 assume meaning that a Rejected. Believe text is clear.
possible range is decided on before tuning starts, & tunmng outside that range not allowed,

Suggest "range pre-defined on physical grounds”.
[William Ingram (Reviewer's comment [D # 114-43)]

8-131 A 933 9:33 I suggest vou delete "or o improve global heat balance” (this 1s also a vanable), Rejected. The global heat balance 15

[Francis Zwiers (Reviewer's comment 1D #: 305-40)) often tuned to be near to zero 1n a
control run, rather than aganst
ohservations.

8-132 A 9:56 9:57 | It may be worth noting that this should not be done too naively: in some cases an Rejected. Agree with the point but too
"unphysical” value of an "observationally -constrained” quantity compensates for much detail for available space.
unavordable distortions elsewhere (e.g. [inite resolution) o give a more physically-based
simulation,

[Willham Ingram (Reviewer's comment [D # 114-44))

8-133 A 10:7 10:10 | There 1s. of course. a lumit, If carned to extremes (and assuming resources were Rejected. Agree with the pownt bul (oo
avatlable), tuming would "overfi" the available observational data. with the result that much detail for available space.
conlidence i projections outside the observational period would be reduced (e.g.. like
fitting an nth degree polynomial to n+1 data points)

[Francis Zwiers (Reviewer's comment [D #: 305-41)]

8-134 A | (026 Section 8.2 The possible impacts of relative atmosphere/ocean resolution should be MNoted.
mentioned here as well as the impacts of alterig their resolution independently.
[ Gill Martin (Reviewer’s comment [D # 167-1 )

8-135 A 10:29 10:29% | The number of AR4 models in Table 8.2.1 should be 23. So the words " twenty-two AR4 | Noted.
models" should be " twenty-three AR4 models”.
[Govt. of China (Reviewer’s comment 11 #; 2006-39))

8-136 A 10:30 10:33 | The phrases "dynamical cores” & "parametnizations of physical processes” have been Taken into account.
shghtly expanded & 1 suppose are intended to be useful to outsiders, but aren't - what 1s
"unphysical” about advection? The phrases "resolved flow" and "other processes” are

Confidential, Do Not Cite, Quote or Distribute

Harvard University - Environmental Science and Public Policy Archives Harvard College Library / Intergovernmental Panel on Climate Change Papers; IPCC Fourth Assessment Report Papers: Working Group |, The Physical Science Basis of

Cho08: Batch AB (06/15/06)

Page 17 of 91

Climate Change, 2005-2007; Expert and Government Review Comments on the Second-Order Draft, Chapter 8. ESPP IPCCAR4WGL1. Environmental Science and Public Policy Archives. Harvard College Library, Cambridge, Mass.




Expert and Government Review Comments on the Second-Order Draft IPCC Working Group | Fourth Assessment Report

Page:line

Batch

No, From To Comment Notes
clear IMO.
| Wilham Ingram (Reviewer's comment [D # 114-45)|
8-137 A 10:32 10033 | While space constraints may prevenl a completely comprehensive discussion of the topic Taken into account.

of changes to the AR4 models since the TAR, table 8.2.1 needs further explanation to be
of relevance to policy readers. and if it is possible, the most significant changes to the
models should be explamed

[Govt. of Australia (Reviewer's comment 1D #: 2001-343)]

8-13% A 10:43 (43 | Tdon't know what 1s meant by this - surely not just the triviality that a multi-model Taken into account
ensemble changes less as one model is updated than the model wself”?
[William Ingram (Reviewer’s comment [D # | 14-46)]

8-139 A 10:44 1044 | Table 8.2.1 does not contain "details of the formulation” but only fairly general usetul Taken into account.
mformation about the AOGCMs.

[Govt. of Finland (Reviewer’s comment [D #; 2009-68)]
B-140 A 10:45 Shouldn’t thas section have a cross reference (o the work on model intercompanson of Noted
radiative forcing that 1s covered in Chapter 10, Sectin 10.2. [ suggest that the place to do
that 1s here.

[Martin Manning (Reviewer's comment [D #: 155-45)]

5-141 A 1048 numene changes were charactenzed i above paragraphs as improvements: this paragraph | Rejected
seems somewhat equivocal as to whether they really are inprovements.
|David Rind (Reviewer’'s comment (D #: 214-64)]

8-142 A 148 In the whole paragraph. numeric changes were characierized in previous paragraphs (line | Rejected
30)) as improvements; this paragraph seems somewhat equivocal as to whether they really
are improvements,
[Govt. of Unied States of Amenca (Reviewer’s comment [D #: 2023-5091]]
8-143 A 10:52 10:53 | One of AR4 models, FGOALS-g1.0. uses Eulerian fimite-difference scheme with Taken into account, but no need to refer

properties of mass-conservation and shape-preserving (Yu, 1994, Liv et al | 2002). So, the | the reference It 1s generally knwon
sentence between line 52 and line 53 should be revised as " In AR4, various models use
spectral, semi-Lagrangian, Eulerian fimte-difference (Yu, 1994, Liu et al |, 2002), and
Eulerian finite-volume advection schemes.”

[Govt. of China (Reviewer’s comment 11 #: 2006-60)]

8-144 A 10:53 10033 | This sentence presupposes that one type of scheme must be best in a general sense, but [ Taken into account.
don't know of any evidence for this - why maght not different tvpes be best [or different
purposes’
LWilHum InE_rum (Reviewer's comment [D #: 114-47)]

8-145 A 10:56 11:2 | The authors should consider the comment that "grid-pomt methods are commonly Accepted. See the text.

considered to the most appropriate”. The reason given for this 15 the high cost of
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transformation between grid space and wave space, more discussion 1s needed on how
transformation between gnd space and wave space may improve outputs, would be
helpful,
[Govt. of Austrahia (Reviewer's comment 11 #: 2001-344)]

8-140 A 10:57 11:2 | The sentence that spans these lines must at least be qualified. For all resolutions practical | Accepted. See the text,
for global chimate models now and for the coming few vears, the overheads of the
transforms in spectral models need not be "very expensive”. What 1s meant by "high-
resolution”? ECMWT routinely runs a T799 atmosphenc model in which the net cost of
the Legendre and Fourier transforms 1s under 10% of the total cost of the model. At
T2079 resolution the overhead 15 onlly 19%. I a grid-point rather than a spectral method
15 used, there will be some overhead connected with the solver for implicat time schemes
unless a very mefTicient explicit time stepping 15 used. Why 1s there no reference to the
scientific Iiterature to support the remarks made n this paragraph?
[Adrian Simmons (Reviewer’s comment [D #: 242-] 13)]

8-147 A 11:1 11:3 Might mention that there are exceptions in both climate and NWP. Taken into account,
[Francis Zwiers (Reviewer s comment 1D #: 305-42)]

B-148 A 11:2 11:2 | Stop mussing after "computers”. Taken into account.
|Govt. of Finland (Reviewer’s comment [D #; 2009-69)]

8-149 A 11:2 11:2 | Full stop omitted Taken into account
[William Ingram (Reviewer's comment [D # 114-48)]

&-150 A 11:2 11:3 The comments on spectral methods don't appear to be supported by the experience at Accepted See the text,

ECMWF where the model has been run at very high resolutions (T 1000 and above).
[Julia Slingo (Reviewer’s comment 1D #: 243-10)]

8-151 A 11:7 11:8 | The AGCM used in FGOALS-g1.0 15 a grnd-point model that uses a new gnd system Taken into account. Text revised
called * weighted equal-area grid', on which a linite dilTerence scheme with exac
quadratic conservation (1 ¢. effective energy conservation) and linear conservation (1.¢
mass conservaltion) is constructed for the design of the dvnamical core of the AGCM
(Wang et al., 2004). The model needs no filter and smoothing near the poles anymore
This new gird system and the new lmite-difference scheme should be mentioned n this
paragraph. For this reason, the words " and new numerical algorithms® should be inserted
mto the front of the word have' at line 7, and the last word " These" at the end of line 7
should be replaced by " These systems”, and the words " a weighted equal-area gnd
(Wang et al, 2004) and " should be mserted mto the back of the first word " include” at

line 8,
[Govt. of China (Reviewer's comment 1D #; 2006-61))
8-152 A 11:10 11:10 | Due to the revision in the above row, the last sentence at this line is replaced by 'Only the | Rejected. The sentence 1s deleted.
welighted equal-area grid is used in AR4 models." Except for developing new grid
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systems. designing good numerical schemes is another efficient way to overcome the
mentioned problems of grid-point models near the poles in the paragraph. Therelore. the
new fimte-difference scheme wsed in the AGCM of FGOALS-gl.0 should also be
mentioned here. For this reason, a sentence 15 suggested to be added to the end of this
paragraph, which 15 ° These new algorithms contain a finite-difference scheme with exact
gquadratic and hnear conservations for solving pnmitive equations for baroclinic
atmosphere (Wang et al., 2004 ), which 1s used in AR4 models to ensure computational
stability near the poles

[Govt. of China (Reviewer’s comment 1D #: 2006-62)]

8-153 A 11:12 Section 8.2.1 2. More information 15 required here as to the benefits of these increases in Taken into account. See the text
atmospheric model resolution, and whether there are any detnimental effects. The cost of
climate models has increased substantially and 1t 15 important to state whether this
additional cost 1s justified by improvements in the simulations. It would be helpiul to
separate the impact of increasing horizontal resolution (which generally tends to lead to
mproved simulations) from vertical resolution (which interacts with the parametrisations
and thus could go either way ).

[Gill Martin (Reviewer’s comment [D # 167-2)]

8-154 A 11:15 11:15 | Add "in both atmosphere and ocean” 1o end of parenthesis for clanty Rejected. No need.
[William Ingram (Reviewer's comment ID # 114-49)]
8-135 A 11:15 I do not see any definition of the spectral notation hike T85, T42 which most logically Accepted.

belongs in this chapter rather than any other, Is 1t possible to add a short foolnote
explaming what these mnemonies mean,

[Martin Manning (Reviewer’s comment [D #: 135-46]]

B-156 A 11:17 11:17 | T939? Should probably include a reference (Oouchi et al, 2006) to help readers find the Accepted.
right place in Ch 10

[Francis Zwiers (Reviewer's comment 1D #: 305-43)]

8-157 A 11:18 :'Hl'iﬂﬂ}' deline ""time-slice mode"", or else cross-reference” Accepled.

[Govt. of Canada (Reviewer’s comment [D #: 2004-154)]
8-158 A | 1:21 11:23 | Add a sentence at the end: " Although higher resolution is need it to be able to reproduce Rejected. The sentence itsell was
the mesocale features in complex terrain regons (Salvador, R, J. Calbd, and M. M. deleted.

Millan, 1999 Horzontal grid selection and its influence on mesoscale model simulations.
1. Appl. Meteor,, 38, 1311-1329) . If 1t 15 not appropated at the end of the paragraph may
be worth still to introduce the sentence somewere else.

[Govt. of Spain (Reviewer’s comment 1D # 2019-11))]

8-159 A 11:28 11:28 | euher not resolved or not fully resolved = are not resolved adequately by the model gnd Accepted.
[Govt. of Finland (Reviewer’s comment [D #: 2009-707]
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8-160 A 11:36 11:3¢ | "regulating” unplies a stabilizing control - the opposite of what most GCMs show! Rejected. I don7t think so.
"altering"?

[Willham Ingram (Reviewer's comment ID #: 114-50)]

B-161 A 11:39 11:39 | "the" too strong -> "some" or "the relevant” or "the necessary™? Rejected. I dont think so
[William Ingram (Reviewer's comment ID #: 114-51)]

8-162 A 11:41 11:41 | Doesn't "microphysical” need explamming? Accepted
[William Ingram (Reviewer's comment 1D #: 114-52)]

8-163 A 11:41 11:43 | These 2 sentences are badly repetitive: omit 2nd, which contains little new information (or | Accepted.
combing)

[William Ingram (Reviewer' s comment [ # 114-33)]

8-164 A 11:42 11:43 | Why 1s a reference to one model relevant here? Accepted. The sentence 15 deleted
[Michael Manton (Reviewer’s comment [D #: 157-39)]

8-163 A 11:54 11:56 | Is thus a correct place for the sentence discussmg parameterization of radiative processes? | Rejected.

[Govt. of Finland (Reviewer’s comment 1D #: 2009-71)]

8-166 A 11:57 11:57 | Here and elsewhere, replace OAGCM with AOGCM? There should probably be a Accepted.
standard nomencalture throughout WG 1.

[Francis Zwiers (Reviewer's comment ID #: 305-44)]

B-167 A 12:14 12:14 | What does "fully mteractive” mean? This term 15 relative - it will mean something Taken into account. See the text.
different in the future when the relevant processes are represented more completely than
al present.

[Francis Zwiers (Reviewer's comment 1D #: 305-43))]

B-168 A 12:14 12:16 | The distinction that 15 being made should be made more clearly - what 1s the difference Rejected. Due to space hmitation, we
between having a "full interactive” parameterization (does this mean a size-distributed cannol give alul explanation
acrosol code) and other treatments bemng alluded to
[Francis Zwiers (Reviewer's comment 1D #; 305-46)]

8-169 A 12:15 12:15 | "HADGEMI1" is usually (& previously in this chapter) "HadGEM 1" Accepted.

[William Ingram (Reviewer s comment [D # 114-34)]

8-170 A 12:26 12:26 | A definition of thermobaracity would be helpful. Accepted. Text added.
[Govt. of Australia (Reviewer's comment 1D #: 2001-345)]

5-171 A 12:26 12:26 | | certamnly don't know what "thermobaricity” means - explain Accepted. Text added.
[William Ingram (Reviewer's comment [D # 114-55)]

8-172 A 12:27 12:27 | Stop missing after "distorted”. Accepted. "Pertod” added.
[Govl. of Finland (Reviewer’s comment ID #: 2009-72)]

8-173 A 12:31 12:31 | "unphysical" normally means in violation of physics, & so 153 misleading used here to refer | Taken into account. “Unphysical™
lo the best possible representation of a physical process in the context of certain models deleted. Text added 10 make meaning
and their hmitations. | suggest changing it to ' . of the "virtual salt flux" which "ngd clearer
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Lid" models have to use.'
| Wilham Ingram (Reviewer’'s comment [D # 114-36)|

8-174

12:45

A bit confusing. as MIROC3 2(hires) has been used for some scenario experuments, not
only for idealized experiments (like 1% CO2), just as stated in the next sentense.

How about changing it to "but since the TAR it has been used in some idealized and
scenano-based chimate experiments as discussed below "

[Seita Emon (Reviewer’s comment 1D #: 62-2)]

Accepted. Text added.

8-175

12:45

1246

"Eddy-permitting resolution” needs a very brief explanation - ah, 1t gets it later, in line 51
move this back
[William Ingram (Reviewer’s comment [D # 114-37)]

Accepled. Text added.

8-176

Related to #2 and #3, how about moving this sentense (" A limated setof . ") after ' 13
L.2 to better clarify that HadCEM is not in AR4 but MIROC3 2(hires) actually is.
[ Seita Emor (Reviewer’s comment 1D #; 62-4)]

Taken into account. Text modified.

8-177

What is a tracer? If it 15 just salt. why not call 1t so?
[Govt. of Australia (Reviewer's comment 1D #: 2001-346)]

Taken into account. Sentence deleted.

8-178

Similar to #2, not correct as MIROC3 2(hires) has actually been used in AR4 projections.
How about changing 1t to "One of these models, Had CEM (Roberts et al . 2004). 15 not
used in AR4 projections due to the computational cost, ... "

[Seita Emon (Reviewer’'s comment ID #: 62-3)]

Accepted. Text reworded.

8-1749

This sentence 1s not vey useful without being told the onginal resolution. "from XX deg
by XX deg" could be added before "to 0.33deg by 0.33deg".

[ Adran Simmons (Reviewer’s comment 1D #: 242-116)]

Accepted. Text added.

B-180

A

Is a distinction being made between the MOC and THC?
[Francis Zwiers (Reviewer’s comment 1D #: 305-47)]

Taken into account. Changed THC 1o
MOC

8-181

"treatment for its pathway" - what does this mean? "treatment of its flow"? "resolution of
its route”?
[William Ingram (Reviewer’s comment [D #: 114-38)]

Taken into account. Text modified.

8-182

13:20

Is “marginal seas” a well defined term? Personally [ do not know what it really means.
[Martin Manning (Reviewer's comment [D # 155-47)]

Accepted. Text modified.

8-183

13:29

"El Nino" -= "ENSO"
[Wilham Ingram (Reviewer’s comment [D # 114-39)]

Accepled. Text modified.

8-184

13:39

"A widely held view 1s that enhanced deep muxing as described here has little influence on
the North Atlantic meridional overtuming and associated heat transport. whereas the
Antarctic Bottom Water circulation (which ventilates the abyssal ocean but transports
Little heat) 1s strongly dependent on such muxing. This 1s demonstrated, e g . by Saenko
and Mernryfield (J. Physical Oceanography 2005) using an OGCM whose deep mixing

Taken into account. The reference to
Saenko and Merryfield 1s added. The
main 1ssue 1s one of the time scale and
1s too detailed to fully discuss here.
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parameterization is arguably more realistic than any 1n the references cited here.
[Govt. of Canada (Reviewer’s comment [D #: 2004-155)]

B-185 A 13:39 13:39 | Reference needed at end of sentence. Accepted. Reference lo section 8.3.2
[William Ingram (Reviewer's comment ID # 114-60]] added

8-186 A 140 15 should be deleted. Relers to model capabilities outside the IPCC framework and 1s Taken inte account. The links between
misleading by implying that these aspects feed into TPCC results this matenal — that 15 why its relevent o
[Govi. of United States of Amenca (Reviewer's comment [D #: 2023-510)] the [PCC assessment 15 made more

clear

8-187 A 144 14:20 | The sensitivity of the terrestrial biosphere to regional ramnfall patterns and shafts in modes | Reject — thas matenal 15 regional in
of vanability should be emphasised. Some of the large positive feedback simulated by nature. There is insufficient space to
HadCM3 can be attnibuted to die-back of the Amazoman rainforest due to lack of rainfall. | effectively address all the regional
Errors in regional precipitation may represent a serious limitation to addressing earth 1ssues in model evaluation of global
system feedbacks. climate models
LJ ulia !':':Ii_nEm (Reviewer's comment 1D #: 243-11)

8-188 A 14:5 14:5 | "cutting edge” - please, this 1s supposed to be a scientific document! Reject. This 15 appropnate language,
|William Ingram (Reviewer’s comment [D #: 114-61)] briefly commumicating the point

8-189 A 143 I don't see how thus follows, While bucket models may be worse, that doesn't indicate Accept. Text revised — this was not the
current land surface models are adequate. The response of vegetation and soi1l moisture to | mference we wanted and therefore
mereasing temperature - the sensitivity of ET to warmung - 1s still quite uncertain in clearly we need to adjust the text to
maodels. and differs greatly between GCM land surface schemes and those used in Impact | avoud this conclusion bemng reached by
Models (which has in the past contributed (o big dilTerences in projections of future water | a reader.
availabihity changes between IPCC WGI and WGII) [and note the discussion starting on
line 19 which points out that problems remain].

[David Rind (Reviewer’s comment 1D # 214-635)]

8190 A 14:6 14:6 | "dynamics" doesn'l mean what 1t has so far m this chapter - explain or replace Reject — thas language 1s common 1n
[William Ingram (Reviewer’s comment ID # 114-62)] this specific field

8-191 A 14:15 14:15 | "of" -> "for" Accept
[William Ingram (Reviewer's comment [ # 114-63)]

8-192 A 14:22 14:26 | About half of the TAR models did not treat the soil water freezing process. This neglect Reject —most of the TAR models did
of phase change process results in different response of summer soil moisture in the mmclude freezing processes. We are not
northern high latitudes (Yamaguchi et al., 2005). Majority (please check most or not) of aware of literature that evaluates
the AR4 models use multiple soil lavers and include this soil water [reezing process, thus | models based on their incorporation of
reproducmg permalrost distribution better than the TAR models. freezing. Permatrost is a different thing
Yamaguchi, K., A Noda and A Kitoh, 2005 The changes of permalrost induced by to so1l freezing and 15 poorly included
greenhouse warming: A numerical study applying multiple layver ground model. 1. Meteor. | in models. This is noted in the text (see
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Soc. Japan. 83, 799-815

[Akio Kitoh (Reviewer's comment ID #: 130-1)]

also comument 8-194)

8-193

15:8

The other major lmitation of land surface models lies in the representation of soil

hydrology, for eample i soil hydraulic properties. For example, Osbome et al. (Osbormne,

T M..D M. Lawrence, ] M. Shngo, A. I Challinor and T. R. Wheeler, 2004 Influence
of vegetation on the local climate and hydrology in the Tropics: Sensitivity lo soil
parameters. Climate Dynamies, 23, 45-61) showed that the chimate sensitivity to changes
m s01l parameters can be as large as that associated with large vegetalion changes. Also
soil parameters afTect the partitioning between fast and slow run-off and therefore have a
critical role to play mn estimating the impacts of climate change on water availability and
its seasonality,

[Julia Slingo (Reviewer's comment 1D #: 243-12)]

Reject. This 1s a single model study. It
18 hard to inder general behaviour [rom
one study

8-194

14:25

I think this needs to descnibe a bit better what exactly 1s new. The inclusion of soil

freezing and thawing, per se, is certainly not new, 15 1t7 Even very old bucket type models

allow soil moisture 1o freeze and thaw. Also, very simply tvpes of snow/vegetation
interactions have been long standing features in models (e.g., modification of surface
albebo with mereasing snow depth to accound for more of the vegelation being covered
by snow). What is more recent is canopy interception of snow, and the modelling of
assoclated processes,

[Francis Zwiers (Reviewer's comment 1D #: 305-4R)]

Accept — text clanified

B-1495

14:26

14:28

This seems to have got shghtly (or more?) garbled
[William Ingram (Reviewer’s comment ID #: 114-64)]

Accepl — text rewrillen

B-196

14:38

Ambiguous - 15 total runolt & total evapotranspiration. or evapolranspiration & total
runoll, or the total of runoff’ & evapotranspiration, meant?
| William Ingram (Reviewer's comment 1D # 114-63)]

Accepl — text rewritien

58-197

A

It 15 not at all clear HOW [urther improvements depend on 'stable 1solopes' ele.
[Govt. of Finland (Reviewer’s comment [D #: 2009-73)]

Accept — text clarified

8-198

"inclusion ... in" or "addition ... 0" - & "carbon fuxes", not just "carbon", 1s meant
[William Ingram (Reviewer’s comment [D # 1 14-60)]

Rejeet — it is not clear what the
reviewer means here

8-199

"vaniable" - how? In time or space or both? As prescribed, or interactively?
[William Ingram (Reviewer's comment 1D # 114-67)]

Accept — text clarfied

8-200)

| think these couple of sentences could be deleted. It's not clear what the basis is for the
statement or the recommendation,
[Francis Zwiers (Reviewer’s comment 1D #: 305-49))

Reject — this is our evaluation, The
basis 1s the preceeding text

8-201

A

15:5

While bucket models may be worse, that doesn't indicate current land surface models are

See 8- 89
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adequate. The response of vegetation and soil moisture to increasing temperature - the
sensitivity of E'T to warming - 15 still quite uncertain in models. and difters greatly
between GCM land surface schemes and those used i Impact Models (which has m the
past contnbuted to big differences in projections of future water availability changes
between [PCC WGI and WGIT) [and note the discussion starting on line 19 which points
out that problems remamn].
[Govt. of United States of Amenca (Reviewer's comment [ #: 2023-511)]

8-202 A 1512 153:12 | Comma needed after "TAR" Accept — text modilied
[William Ingram (Reviewer’s comment [D #: 114-68)]

8-203 A |5:23 1524 | Omat ™. That ... strength” - it adds no useful information Reject - text 1s corect
L‘»’»’iliiam In_gam (Reviewer’'s comment [D # 1 14-649)]

8-204 A 15:24 15:24 | Define "coupling strength”. Reject — this 1s an understandable
[Francis Zwiers (Reviewer’s comment 1D #: 3035-30)] comment but due to space limits the

best we can do 1s include the citation

8-205 A 15:31 15:31 | "a hagh occurrence of” -> "frequent” Accept — text modiled
|William Ingram (Reviewer's comment 1D #: 114-70)]

8-2006 A 15:42 15345 | Given the societal importance of so1l moisture, it may be worthwhile to suggest why there | Accept — although very hard to be clear
has been such a lack of progress and focus. s it simply a matter ol waiting for the carbon | and specific some comments have been
¢yele to be better done, or 15 there a fundamental problem with the representation of soul added to the text where these can be
maoisture’? supported by the hiterature
[Michael Manton (Reviewer’s comment ID #: 157-41)]

B-207 A 16:1 16:1 "Glaciers” -> "Alpme glaciers” or add text making it explicit that the word 15 bemng used Rejected. Chapter 4 with the necessary
here to exclude 1ce-sheets, whach the general reader would expect it to mnclude, detauls 15 referenced o thas paragraph.
[William Ingram (Reviewer's comment [D # 114-71)) See also the Glossary. However, text

modified by melusion also ice caps.

8-208 A 16:1 16:1 A cross-link to Ch 4 would be useful Rejected. Reference to Ch 415 given at
[Francis Zwiers (Reviewer's comment 11 #; 305-531)) the end of the paragraph

8-209 A 16:6 16:6 | "area-covered fraction” -= "fractional cover” Accepted
[William Ingram (Reviewer's comment [D # 114-72)]

8-210 A 16:47 16:47 | "mmeludes” is definitely not comrect - "is affected by" or "reacts to"? Rejected. The whole paragraph is
[William Ingram (Reviewer’'s comment [D # 114-73)] removed

8-211 A 16:51 16:52 | Indeed. there is no evidence they have any such importance, 1s there? MNoted. The paragraph 1s removed
[William Ingram (Reviewer s comment [D # 114-74)]

8-212 A | 6:54 Section 8.2.5. The discussion on chemistry modelling ends rather abruptly with the Accepted.
statement that "atmospheric chemistry model components are not included in AR4
maodels". This requires some explanation and ellaboration and a mention of where this
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area of work will go n the future.

|Gill Martin (Reviewer’s comment 1D #: 167-3))
8-213 A 16:57 1637 | It's not clear what is being said here (the word "through” is confusing). Either this means | Taken into account. See the text.
that modelled aerosol distnbutions now compare better with observations than at the time
of the TAR, or it means that detailed analysis of ebservations has lead to understanding
that has permitted model improvements

[Francis Zwiers (Reviewer's comment 11 #; 305-52)]

8-214 A 17:1 17:9 | A link to the discussion of aerossols in chapter 1 would be appropriate Noted
[Michael Manton (Reviewer’s comment [D #; 157-42)]
8-215 A 17:3 17:3 | "been also" -> "also been” Noted.
[William Ingram (Reviewer's comment [D # 114-73)]
8-216 A | g 17:9 | See comment concerning page 12, lines 14-16. Are the models being called out here the Taken into account.

same as the ones that were called out earlier”?
L}"mn:.:i:; Zwiers (Reviewer's comment 1D #: 305-53))
8-217 A 17:11 17:18 | Perhaps this could be a bit more comprehensive, by talking about which models have Accepted. The sentence was deleted.
tropospheric chemastry, stratospheric chemuistry, and/or both.
[Francis Zwiers (Reviewer’'s comment 1D #: 305-54)]

B-218 A 17:20 another example of a discussion of models that are not used for AR4. Accepled.
[David Rind (Reviewer's comment ID #: 214-60)]
8-219 A 17:20 Another example of a discussion of models that are not used for AR4. This refers to the Accepted.

whole section 8.2.5.
[Govt. of United States of Amenca (Reviewer's comment [D #: 2023-512)]

8-220 A 17:21 17:21 | "to" <= "of" Accepled.
[William Ingram (Reviewer’s comment TD #: 114-76)]
8-221 A 17:24 17:41 | Is the assessment (rather than review) that couplers are on the nght track? Are there Taken into account. Text added.

alternative strategies. or could we all use the one tvpe?
[Michael Manton (Reviewer’s comment [D #: 157-43)]
8-222 A 17:36 17:41 | The example introduced here (concerning the MIROC model) seems awfully specific. Taken into account. Text added.
Also, are there any models that couple every time step? I think a couple of additional
sentences of background to describe a bit more fully the typical coupling approaches
would be helpful.

Ll"ranc.:i:s Zwiers (Reviewer's comment 1D #: 3’05-55}!

8-223 A 17:40 17:40 | In the MIROC model. the coupling mterval 1s 3 hours instead of 1 hour. Accepted. Text modified
|Seita Emori (Reviewer's comment 1D #: 62-5)]
8-224 A 17:41 1741 | Anunportant point here 1s that high frequency coupling will have little impact unless the Accepted. Text modified. Reference
vertical resolution of the mixed layver 1s sullicient to capture processes operating on those | added.
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tumescales. All current coupled models have a 10 metre top laver which 1s woefully
madequate. Bermie et al. (Berme, .. 8. 1. Woolnough, J. M. Slingo and E. Guilyardi.
2005 Modelling diumal and intraseasonal variability of the ocean mixed laver. J. Clun.,
15, 1190-1202.) showed that a resolution of 1 metre 1s required in the surface layer to
capture this high frequency coupling. Subsequent research in which this vertical
resolution was implemented in ocean-only and coupled mode showed that a proper
representation of this hagh frequency coupling can significantly alter the mean state and
vanability of the tropical Pacific (Damel Bermie, PhD Thesis, U Reading).
[Julia Slingo (Reviewer’s comment 1D #: 243-13)]

8-225 A 18:7 18:7 | Omit one "the" Accepled. “The” deleted
|William Ingram (Reviewer's comment ID # 114-77)]

8-226 A 189 18:10 | The effects of climate drift on natural vanability cannot be overemphasised. The climate Taken into account. Climate drift 1s
svstem 15 highly non-lhinear and errors in the mean state, particularly 1n the equatorial important for many aspects of the
Pacific have a substantial impact on MJO activity (Inness P. M., J. M. Slingo. E. simulation and response. One reference
Guilvardi and J. Cole 2003: Simulation of the MJO in a coupled GCM. II: The role of the | added
basie state. J. Clim., 16, 365-382), ENSO and its global teleconnections (Tumer, A. G, P
M. Inness and J. M. Slingo, 2005 The Role of the Basic State in Monsoon Prediction. Q.
J. R Meteorol. Soc., 131, 781-804).
[Tulia Slingo (Reviewer's comment 1D #: 243-14)]

8-227 A 18:9 18:10 | This needs a reference. I think we believe this - but has it been documented? Taken into account. Relerences added.
[Francis Zwiers (Reviewer’s comment 1D #: 305-56)]

8-228 A 18:14 18:15 | The last sentence 15 not entirely consistent with the first sentence on page 17 line 531. In Rejected. Text okay as 1s.
particular, what is the estimate of our level of understanding of imtialisation?
[Michael Manton (Reviewer’s comment 1D #: 157-44)]

8-229 A 18:17 Section 8.3. Most of the subsections of this section do a good job of stating how the Taken into account. The literature does
simulations have improved since the TAR, but there are exceptionse g 83 1.1. 8312 not provide much evidence of sytematic
[Gill Martin (Reviewer’s comment 1D #: 167-5)] improvement of coupled AOGCMs.

We do show that the atmosphenc
models have shown general 83,12

8-230 A | 8:22 18:22 . may in fact be linear to first order,. .. " Is not everything linear to first order? Perhaps Accepted. Text modified.
use "approximately linear in response to modest forcing, "
[Govt. of United States of Amernica (Reviewer’s comment [D #: 2023-313]]

8-231 A 18:22 18:23 | There 1s a bit on the additivity of the responses to ditferent forcings in Chapter 9. See last | Accepted. Text modified.
paragragh, 9.4.1.2.
[Francis Zwiers (Reviewer's comment 11 # 305-57)]

8-232 A 18:23 18:23 [ Ot st full stop Accepted. Corrected,
[William Ingram (Reviewer's comment [D # 114-78)]

Confidential, Do Not Cite, Quote or Distribute

Harvard University - Environmental Science and Public Policy Archives Harvard College Library / Intergovernmental Panel on Climate Change Papers; IPCC Fourth Assessment Report Papers: Working Group |, The Physical Science Basis of

Cho08: Batch AB (06/15/06)

Page 27 of 91

Climate Change, 2005-2007; Expert and Government Review Comments on the Second-Order Draft, Chapter 8. ESPP IPCCAR4WGL1. Environmental Science and Public Policy Archives. Harvard College Library, Cambridge, Mass.




Expert and Government Review Comments on the Second-Order Draft

IPCC Working Group | Fourth Assessment Report

ﬁ Page:line
No., & From To Comment Notes
8-233 A 18:24 18:24 | "perfect model” sunulations? Please clanfy. Accepted. Text modified.
|Govt. of Finland (Reviewer’s comment 1D #: 2009-74)]
8-234 A 18:25 18:26 | Regarding the relationship to "the accurate prediction of future climate” - I'm wondering Accepted. Text modified.
if this 1s stated precisely enough. The immediate question that comes to mind 15, how do
we know the predictions are accurate, and therefore. how can we know that there is, or 1s
not, a relationship?
[Francis Zwiers (Reviewer's comment 11 #: 305-58)]
8-235 A 18:26 [8:26 | Omt "accurate” to get a sensible sentence which I guess 1s what was meant - what is Accepted. Text modified,
writlen 1s nonsense as we don't know what 1s an accurate prediction of the future & so
can't see how it might relate to skill at elimatology
LWilliam In_gam (Reviewer’'s comment [D # 114-79)]
8-236 A 18:26 18:26 | How do we know if a prediction of future climate is 'accurate'? This statement makes no Accepted. Text modified.
SCNSC,
[Julia Slingo (Reviewer’s comment 1D #: 243-15)]
§-237 A 18:29 "or dynamical” could be added after "physical”. Accepled. Text modified.
Lﬁt.lriim Simmons (Reviewer's comment 1D #: 242-117))
§-238 A 18:29 Nevertheless deficiencies in sumulating the current chimate could indicate Accepted. Text modified.
[Govt. of United States of Amenca (Reviewer's comment [ #: 2023-514)]
8-239 A 18:33 18:33 | These two specific references are not needed here. Rejected. Support from the literature
| Akio Kitoh (Reviewer’s comment [D #: 130-2)] adds authonty to the assertion, but to
mdicate that these are just two ol
several references that could be cited.
we now preface the references with
ol -
8-240 A 18:35 18:36 | "which ... change” - I should hope not: we know none are! Accepled. Text modified.
[William Ingram (Reviewer’s comment TD #: 1 14-80)]
8-241 A 18:40 18:40 | Swap "natural ecosyvsiems” & "societies” for clanty & to better reflect policymakers' Taken into account. Text revised.
priorities?
[ William Ingram (Reviewer's comment [D # 114-81)]
8-242 A 18:42 Comment about most of the [ollowing discussion being focused on CMIP models 15 not Accepted. Replaced "Much” with
followed in the subsequent discussion (e g., 8.3 1 3, the land surface discussion, efc "Some" at the beginning of the
[Govt. of United States of America (Reviewer s comment 1D #: 2023-313]] paragraph.
8-243 A 18:43 18:43 | Arethese CMIP 20thC simulations the same as the 'pemdr’ (8-2119) set? Accepted. To clanfy, through out the
[Govi. of Australia (Reviewer’s comment 1D #: 2001-347)] report the simulations will be referred
to as "the multi-mode] dataset at
PCMDI".
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8-244 A 18:51 18:51 | Misleading - the model mean will not in general reflect a systematic error. though of Rejected. Tt seems to us that if all
course all systematic errors will be seen mn it systematic errors are seen 1n the "multi-
[William Ingram (Reviewer’s comment [D # 114-82)] model mean f1eld" (as stated by

Ingram). then we are correct in saving
the we can "identify errors that are
svslematic across models "

8-245 A 18:51 18:51 [ Should we call them CMIP models throughout the AR47 In Ch 9. we refer to [PCC AR4 | Accepted. See 8-243 response.
models, which doesn't recogmize CMIP, but which does distinguish between these models,
and earlier versions of CMIP.

[Francis Zwiers (Reviewer’s comment TD #: 305-59)]

8-2406 A 19:1 19:2 "less prone to bias" - actually, more prone to bias if "bias" means "systematic error®, as | Accepted. Text reworded.
would expect the innocent reader to interpret it
| Wilham Ingram (Reviewer’s comment 11 # 114-83)]

8-247 A 19:6 19:6 | The title "Atmospheric component” does not reflect the contents of the section. The Accepted. Changed (o " Atmosphere."
quality of the simulation of surface temperature and other atmospheric variables depends
on all components of the AOGCM rather than merely on the atmospheric pant. Consider
replacing " Atmospheric component” by "Atmosphenc vanables” etc.
|Govt. of Finland (Reviewer’s comment [D #; 2009-75)]

8-248 A 196 Section 8.3 1 Evaluation of clouds 15 missing from this section. It is mentioned n the No change necessary. Some discussion
cloud feedback section (8.6.2.3) but should be included here also. E.g. Martin et al. (2006, | appears 1n section 8.6, and in order to
T Climate, Apnl 1st 1ssue) shows improvements in the vertical distribution and optical adhere to report length constraints, it 1s
thickness distrnibution in HadGEM1 compared with HadCM3, using the ISCCP simulator. | not possible discuss individual model
Although the reason for the improvement in low clouds 1s not clear, it 1s hypothesised to mprovements,
be a result of the combination of new (Lock et al, 2000) boundary laver scheme. semi-

Lagrangian dynamical core and vertical gnd staggering which improves the interaction of
the dyvnamics with the inversion
[Gall Martin (Reviewer’s comment [D #: 167-8)]

8-249 A 19:18 1918 | What 15 meant by "surface air temperature™? As far as I know (almost) all models assume | No change necessary. The surface arr
continuity of temperature at the surface, so the temperature of the air al the surface 15 the temperature differs some [Tom surface
surface temperature temperature in most models, which use
| William Ingram (Reviewer's comment [D #: 114-84)) various methods to estimate it at 2 or 3

meters above the surface

8-250 A 19:18 19:20 | The contents of the Figure are not what the text says Accepted. Text corrected.

[Williunl Iu_gmm (Reviewer s comment [D # 114-835)]

8-251 A 19:34 19:34 | Thus large correlation is, of course, aided by the large land-sea temperature contrast, Mo change necessary. Actually it is the
[Francis Zwiers (Reviewer’s comment ID #: 3035-60)] meridional gradient of the pattern that

primarily leads to the high correlation
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mn the annual mean temperature,
whereas in individual seasons the land-
sea contrast 1s also important,

8-252 A 19:42 19:44 | This sentence 15 plainly untrue as written: I guess the 1st "the” on line 42 15 the mistake Accepled
[William Ingram (Reviewer's comment ID #: 114-86)]

8-253 A 19:47 1948 | "off the east coasts of North America and Asia" - quite untrue; these have a stronger Accepted. Text revised.
seasonal ¢vele than any other part of the 1ce-free ocean
[William Ingram (Reviewer's comment TD # 114-87))

8-254 A 19:49 1949 | quite accurate == fairly accurate; "quite” 1s a too emphatic expression in this context. Accepted. Text revised.
|Govt. of Finland (Reviewer’s comment [D #; 2009-76]

8-233 A 19:54 2007 | If possible, it would be usetul to separate this analvsis into max and min temperature in Rejected. Space restrictions preclude
order to see if the error 15 greater in one or the other (which would pomnt to different expanding this discussion.
processes being in error ¢.g. stable versus unstable boundary laver).

[Gill Martin (Reviewer's comment 1D # 167-4)]

8-250 A 19:55 20:1 "s0 .. on" clearer & more accurate as "and so will only be discussed here for” Taken into account. Text revised.
| William In_gam (Reviewer’'s comment [D # | 14-88)]

8-257 A 20:1 20:7 | This discussion of the diurmnal cyele and divmal temperature range is mussing a vital prece | Accepled. Discussion has been slightly
of information - that 1s that many climate models poorly simulate the PHASE of the expanded.
diurnal eyvele in cloudiness and ramfall. In many models it rains before noon rather than in
the late afternoon (see Yang, G-Y. and I M. Slingo, 2001: The diumnal cycle n the
tropics. Mon. Weath. Rev., 129, 784-801 for an example of this in Had AM3). That means
that the cloudiness builds up to early in the day and effectively cuts off the solar heating.

This 15 considered to be a major error in the models and one that suggests major
shorteomings in the representation of boundary laver and convective processes. WCRP
have 1dentified this as one of the top prnorities for future model improvemend.

[Tulia Shingo (Reviewer's comment 1D #: 243-16)]

8-25% A 20:4 20:7 Another possibility could be the land surface. Quite a few models have trouble simulating | Accepted. Thas 1s now noted in the
surface temperature vanability in the transition seasons in temperate climates (1.e., when text.
the annual cycle passes through O0) due to heat budget constraints associated with the
freezing and thawing of soil. Kharin et al (2005, listed in the references) see the effects of
this in stmulated surface temperature extremes, This effect would also reduce DTR mn the
transition seasons - and thus in the annual mean.

[Francis Zwiers (Reviewer's comment 1D # 305-61)]

§-259 A 20:9 20015 | I was puzzled by this paragraph. Yes, the downwelling 1R [Tux 15 large but 1t 15 balanced Taken into account. The discussion
o within 530-150 Wm-2 by the upwelling IR flux. In fact the downwelling [R flux does was revised and shortened.
not vary anything like as much as the mcident solar radiation does due to cloudiness
variations.
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[Julia Slingo (Reviewer's comment ID #: 243-17)]

8-260 A 20:12 20:13 | Untrue, & based on thinking about the wrong quantity - the *net* longwave flux 1s much Taken into account. The discussion
smaller was revised and shortened.
[William Ingram (Reviewer's comment ID #: 114-89)]

8-261 A 20:21 20:22 | Omit "mn some cases.” as the senlence already has "may” 1n 1 Accepled.
[William Ingram (Reviewer's comment [D # 114-90)]

8-262 A 20:23 20:23 | What 1s "moist entropy” supposed to be? Not a concept known to thermodynamics - nor Rejected. "most entropy” is defined
15 entropy conserved: that indeed 1s one of the most fundamental pieces of physics around. | and used in theoretical studies, and 15
I assume "encrgy” 15 meant. approximately conserved, for example,
LWiIliam Ingram (Reviewer's comment [ # 114-91)] during moist convection

8-263 A 2036 Agreement between model msolation has in fact been shown to be suspect by Raschke et | Rejected. Coupled models no longer
al. 2005 [Raschke. E.. M. A. Giorgetta, S. Kinne, and M. Wild (2005), How accurate did show such large differences (which in
GCMs compute the insolation at TOA for AMIP-2?, Geophys. Res. Lett., 32, L23707, AMIP 2 were of relatively little
don: 10, 10292005GLO2441 1] with latitudinal differences up o +7 Wm-2, consequence because SST's were
[Richard Allan (Reviewer’s comment ID # 3-77)] prescribed)

8-264 A 20:39 20039 | "appears to be fairly uniformly bright". This mav be confusing! In fact, the planetary Accepted. Text reworded.
albedo 1s much larger 1n high than o low latitudes.
[Govt. of Finland (Reviewer’s comment ID #; 2009-777]

8-2035 A 20039 20039 | "uniformly bright" - no. it must be increasingly bright at higher latitudes to reflect as Accepied. Text reworded.
much energy when less 1s incident! Well. to me "bright” most naturally means
"reflective” Lor things which have light only by reflecting 1. Change to unambiguous text
hke ". . on average, reflects about as much energy (100 Wm-2) at all .."?
[Wilham Ingram (Reviewer's comment [D # 114-92)]

8-266 A 212 21:2 | Is the observed outgoing SW radiation well known? If not, the whole 134 w/m2 Taken into account. Observational
shouldn't be pinned on the models, uncertainty 1s not a major factor
[Francis Zwiers (Reviewer’s comment 11 #: 305-62)] compared with errors in cloud fHelds,

8-267 A 216 21:6 | Why? Because all the modellers are aiming at reality, with vanety of errors, of course! Rejected. This simple explanation
[William Ingram (Reviewer's comment [D # ] 14-93)] cannot presently be justified

8-268 A 21:10 21:11 | In fact, the radiation balance 1s positive in the low and negative in the high latitudes. Accepted. Text revised.
[Govl. of Finland (Reviewer’s comment ID #: 2009-78)]

8-269 A 21:10 21:12 | Maybe mention that that fluxes only compensate in the equilibrium, and mention that the | Rejected. This 1s discussed elsewhere.
system 1s NOT supposed to be equilibrium today due to anthropogenic effects if our
understanding of the current trends 15 correct.
[Reto Knutti (Reviewer’s comment D #: 133-3)]

8-270 A 21:11 21:11 | Add "to space” to clarfy for the mnocent reader where this radiation "{rom the surface Accepted. Text revised.
and the atmosphere" 1s gomg?
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[William Ingram (Reviewer's comment ID # 114-94)]

8-271 A 21:19 21:19 | Is the nns error in Fig. 8.3.3b indeed caused by seasonal cycle only? Taken into account. Both seasonal and
[Govt. of Finland (Reviewer’s comment [D #: 2009-791] longitudinal variations are umportant.

8-272 A 21:34 Section 8.3.1 2 The discussion of precipitation m the models paints rather a rosy picture, Accepted. Dhscussion of newly
despite the fact that precipitation is generally regarded as one of the most dillicull things available information about changes n
to simulate, This section would benefit from some discussion of changes since the TAR, model abality to simulate precipitation
given that model resolution and convection schemes have changed, both of which will now meluded.
alTect the precipitation distribution. Also, some measure of the spread of the multi-model
ensemble would be usetul,

[Gill Martin (Reviewer's comment ID #; 167-6)]

8-273 A 21:35 21:35 | Onut st "the" Accepted.
[William Ingram (Reviewer's comment ID # 114-95)]

8-274 A 21:36 21:36 | Omut last "the" Accepted.
L"-"r"ilijum Ing_mm (Reviewer's comment [D # 114-96)]

8-275 A 21:36 It 15 not quite correct (here and m the figure caption) 1o call the Xie and Arkin Accepted. "observed" changed to
observation-based estimates of precipitation "observed”, especially over the oceans. "observationally-based estimates of”
There 15 not especially good agreement between different such estimates of rainfall over
the tropical oceans. See section 3.3.2.5,

[Adrian Simmons (Reviewer’s comment ID #: 242-119)]

8-276 A 21:37 21:38 | To say that high precipitation amounts in low latitudes 15 more directly related to Accepted. Text shortened and revised
temperature than msolation s questionable, and 1s probably best omitted. It rams less in
the subtropics than in middle laitudes. even though 11 15 warmer in the subtropics. And at
very low latitudes much of the precipitation 15 associated with deep convection. where the
(msolation-driven ) warmth of the lowermost atmosphere 15 a key factor
[Adrian Simmons (Reviewer’s comment 1D #: 242-118)]

8-277 A 21:46 22:15 | Figure 8.3 4 15 not helpful unless 1t also includes the difference between the 'observed and | Rejected (mostly). Space constraints
maodel mean. Overall the text suggests that there 1s more skill in precipitation than 1s the preclude melusion of thas higure, but 1t
case and we should not hide the fact that regional rainfall patterns remain a serious 1ssue appears in the supplemental matenal.
Furthermore the temporal characteristics are also poor e.g. phase of the diurnal cvele, Text here and elsewhere revised to put
frequency of dry davs. more emphasis on remaining problems.
[Julia Shingo (Reviewer’s comment 1D #: 243-18))

8-27% A 21:47 2148 | The lower net surface radiative healing i1s more important than the lower temperatures in Accepled. Text shortened and revised
causing the evaporation to be so low
L"."."ilijum InE_rum (Reviewer's comment [D #: 114-97)]

§-279 A 21:50 21:50 | Explam "ITCZ"? Accepled. Text revised
| William In_gam (Reviewer’'s comment [D # 1 14-98)]
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8-280 A 21:50 I don't believe the Pacific ITCZ in general does cross mto the 5.1 Accepled. Text corrected.
|David Kind (Reviewer’'s comment 1D #: 214-67)]

8-281 A 21:50 The Pacilic ITCZ in general does cross into the 5.I1. so the "explanation’ should be Accepted. Text corrected.
modified
[Govt. of United States of Amenca (Reviewer’s comment 1D #: 2023-516)]

8-282 A 22:0 22:0 | There1s a senous omission here concerming tropical weather systems and orgamised Taken into account. Additional
convection. If there 1s (o be a section on exira-tropical storms then there should also be mlormation on lropical precipilation
one on tropical systems. The recent THORPEX-WCRP Workshop identified serious added

problems in the simukation of orgamsed convection and tropical weather systems by
climate models as shown in Lin et al. 2006. This issue was also discussed in Slingo, J. M.,
P. M. Inness, K. B. Neale, S. J. Woolnough and G-Y. Yang, 2003: Scale interactions on
diurnal to seasonal timescales and their relevance to model systematic errors. Annales
CGeophysicae, 46, 139-155,

[Julia Slingo (Reviewer's comment 1D #: 243-19)]

8-283 A 22:1 22:15 | There seems to be a discrepancy between Figure 8 3 4 and the text at line 10-12, 1n Accepted. Text reworded.
relation to the annual precipitation in the tropical Atlantie, this should be reviewed and
either the text or figure changed for consistency .

[Govi. of Australia (Reviewer’s comment [D #: 2001-348))

8-284 A 22:12 2213 | "Some ... fields" - presumably in that the AGCMs do better with real-world S8Ts - say Taken into account. Text reworded
s07
[William Ingram (Reviewer’s comment [D # 114-99)]

B-285 A 22:14 22:14 | This must be partly due to scaling problems - models make 1t rain on gnd boxes rather Rejected. In the referenced maternal
than rain gages, so even if there were no problems with the parameterization of this potential explanation was ruled out.

precipitation producing processes or with the observations, we might still expect to see
some APPARENT bias in the frequency of precipitation (to high) and m intensity (too
low).

[Francis Zwiers (Reviewer's comment 11 #: 305-63)]

®-286 A 22:20 22:2] In fact, the best way to assess changing atmospheric transport of water 15 to measure Taken into account. This discussion
streamflow. In humad regions (L e., those where the action is), terrestnal water storage Was rewritien.

variations are small and so runoff (observable with high accuracy as streamilow) is nearly
identical to atmospheric water vapor convergence, especially at annual and longer time
scales. See Milly et al. (2005). Measuring vapor content of the column s a great thing to
do, but 1t 15 only a crude index of transport.

[P.C.D. Milly (Reviewer's comment ID #: 179-20)]

B-287 A 22:2] 22:32 | Replace "vapor" by "vapour” on lines 21, 27, 31 and 32, Taken into account. "Vapor" will be
[Gove of Finland (Reviewer’s comment [D #: 2009-801] spelled consistently throughout the
report.
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2.
-
~ | Batch

22:35 22:35 | Section 8.3 1 3 Extra-tropical storms. Taken into account. This section was
Change the title mto “Sea level pressure and atmosphenic circulation™, modified extensively. Space

Start this section with a discussion on the quality of mean sea level pressure [ields as limitations preclude discussion of sea
simulated by the 23 coupled models that were run for AR4. Pertinent information on this level pressure. .

1ssue can be found in: Van Ulden and Van Oldenborgh (2006), section 2 i particular
This new section will provide a better match with the commesponding section in Chapter 10
(10-3.2. 4). Reference:

Van Ulden, A P. and G.J van Oldenborgh, 2006 Large-scale atmosphenic circulation
biases and changes in global chimate model simulations and their importance for climate
change in Central Europe. Atmos. Chem. Phys., 6, 863-881. Freely accesible at:

www . atmos-chem-phy s net/6/863/2006

[Govt. of Netherlands (Reviewer’s comment 1D #: 2016-44)]

A great contribution to this section would be given by adding reference to the influential Taken into account. Paragraph
paper by Lucarini, V., Calmanti, 5., Dell’Aquila, A . Ruti, P. M., Speranza, A., 2006 rewritten inserting new references
Intercomparison of the northem hemisphere winter mid-latitude atmospheric vanability of | where pertinent.

the IPCC models. Climate Dynamics in press {also in the PCMDI preprint server). In this
paper an assessment of the degree of mutual consistency and realism of the representation
of the northern hemisphere mid-latitude winter atmospheric varnability 1s performed on
the available XX cenfury simulations of 19 GCMs included in the IPCC4AR (time frame
1962-2000), The mvestigation relies on the space-tune Hayashi spectra of the S00hPa
geopotential height fields and models are evalutacd witha metncs based on ad hoc mtegral
measure of the atmospherie vanability on dulerent spectral sub-domains. The total wave
variability is taken as a global scalar metrics describing the overall performance of each
model, while the total vanability pertaining to the eastward propagating baroclimic waves
and to the planetary waves are taken as scalar metrics descrnibing the performance of each
maodel in desenbing the corresponding specific phyvsical process. Large biases, m most
cases larger than 20%, are found in all the considered metnies between the wave
chimatologies of most IPCC models and the reanalises. The span of the chimatologies of
the various models 1s in all cases over 0% of the cimatology of the reanalises. In
particular, the baroclinic waves are typically overesiimated by the chimate models, while
the planetary waves are usually underestimated. This closely resembles the results of
many diagnostic studies performed 1n the past on global weather forecasting models. The
vertical resolution of the atmosphere and, somewhat unexpectedly, of the adopted ocean
model seem to be critical in determining the agreement of the climate models with the
reanalyses. This study proposes some criticalities and suggests some caveats in the ability
of most of the presentlv available climate models in describing the statistical properties of
the global scale atmospheric dynamics of the present climate. and. a fortion. in the
perspective of climate change.
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| Teresa Nanm (Reviewer’s comment 11 #: 186-7)|

8-290 A 22:4] Provides one piece of information on extratropical cyclones Taken into account. Text reworded.
[Govt. of United States of Amenca (Reviewer's comment [D #: 2023-517)]

8-291 A 22:42 22:42 | Paciorek et al also compare and discuss vanous cyclone mdices. Pactorek, Chnstopher J., | Taken inlo account. Paragraph
Risbey, James S, Ventura, Valene, Rosen, Richard D Multiple Indices of Northern rewritten mserting new references
Hemisphere Cyclone Actvity. Winters 1949-99 Journal of Climate 2002 15: 1573-1590 where pertinent.

[Ruth MeDonald (Reviewer’s comment 1D # 173-35))

§-292 A 22:44 2247 | Tngo (Clim Dyn 26: 127-143 2006) compared the cvelones in NCEP/NCAR reanalvsis Taken into account. Paragraph
data to those in the ERA 40 data and found some discrepancies in the number of storms in | rewritten inserting new references
the two datasets. where pertinent.

[Ruth McDonald (Reviewer's comment ID #: 173-36)]

8-293 A 22:45 22:46 | Rewording 15 recommended here. Observation counts are dominated by those from Accepled,
satellites 1 the northern as well as the southern henusphere. It would be better to replace
"where observations are dominated by satellites” by "where there are fewer ground- and
areralt-based observations”

[Adrian Stmmons (Reviewer's comment 1D #: 242-1207)]

8-294 A 22:47 22:47 | Add “and Bromwich and Fogt (2004). Reference: Bromwich. D.H. and R.L. Fogt. 2004 Taken into account. Paragraph
Strong trends mn the skill of the ERA-40 and NCEP-NCAR reanalyses in the hugh and rewritten inserting new relerences
midlatitudes of the southern hemisphere. J. Climate, 17, 4603-4619, where pertinent.

[Govt. of Netherlands (Reviewer’s comment 1D #: 2016-45)]

8-295 A 22:54 22:54 | I think it would be safe to delete "tend to". Accepted.
[Francis Zwiers (Reviewer’s comment ID #; 3035-64)]

8-296 A 22:55 23:3 | Mention should be made of storm track analysis in Ringer et al, (2006; T Chim. 1st Apnl Taken into account. Paragraph
1ssue) sinee tus shows improvement in the sunulation of NH storm tracks when both the | rewritlen mserting new references
dynamical core and the honzontal resolution are changed. The improvement can be where pertinent.
attributed to both of these aspects,

[Gall Martin (Reviewer’s comment [D #. 167-7)]

8-297 A 22:35 23:3 | The CSRIO mk2 and mk3 models were compared by Watterson (Tellus 2006) and there 1s | Taken into account. Paragraph
an improvement in the cyclones numbers in the higher resolution mk3 model. rewritten inserting new references
[Ruth McDonald (Reviewer’s comment ID #: 173-37)] where pertinent.

8-208 A 23:1 23:1 ECHAMS/MPI-OM (not ECHAMS-0OM) Taken into account. That text has been
[Marco A. Giorgetta (Reviewer's comment [D #: 85-2)] entirely eliminated for other reasons.

8-299 A 2309 254 Delete the bit in parentheses. This example 15 not needed - resolution change has already Accepted.
been dealt with as a general 1tem
[Francis Zwiers (Reviewer’s comment D #: 303-63)]
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8-300 A 230 238 | Didn't vou just say exactly the same thing in the previous sentence — or am I missing Accepted. Previous sentence removed.
something?

[Martin Manning (Reviewer’s comment [D #. 155-48)]

8-301 A 23:10 3:10° | The title "Oceanic component evaluation” does not sound good here. The quality of the Accepted. Title changed.
sumulation of oceanic variables depends on all components of the AOGCM rather than
merely on the oceanic part. Consider replacing "Oceamic component evaluation” by
"Oceanic varnables” elc.

[Govt. of Finland (Reviewer’s comment [D #; 2009-81)]

8-302 A 23:12 23:12 | How do you know what variables are important? I would argue we know very little about | Reject. Oceane heat uptake 1s known to
which aspects of present day climate matter for the transient response. For example | be important in the transient response
doubt whether ocean salinity 1s important for the projections of the next few decades. of climate models (See early Hansen et
|[Reto Knutti (Reviewer’s comment 1D #: 133-4)] al  Papers). To the extent oceanic heat

uptake 1s impacted by surface
processes. then SSS is important.

8-303 A 23:14 23:14 | "supplemental” -> usual "supplementary” Accepted. Used SM everywhere,
L"-"."illj:-.lm InE_rum (Reviewer's comment [D #: 1 H—-IUU_‘JJ

®-304 A 23:16 23:16 | Cross links to the observational chapters, pomting to the assessment of data quality or Accepted. Relerence added
adjustment proceedure (e.g.. Appendix 3.B.3) would be useful.

[Francis Zwiers (Reviewer’s comment 1D #: 305-66)]

8-305 A 23:19 23:19 | "155ueS" Accepled. 57 added.
[William Ingram (Reviewer's comment TD # 114-101)]

B-306 A 23:24 “See section 83 27 — But this IS section 8 3.2 ! Accepted. Text modified.
[Martin Manmng (Reviewer’s comument [D #, 135-44)]

8-307 A 23:25 2326 | Remove "Based on” & add "shows that" after "experience"? Accepted. Text modified
[William Ingram (Reviewer's comment [D #: 114-102)]

8-308 A 23:26 23:27 | "Suggest changing ""this 15 a coupled problem where the fidelity™" by ""the ocean and Accepted. Text modified.
atmosphere are coupled, so that the fideliy"™"

[Govt. of Canada (Reviewer’'s comment [D #: 2004-156)]

8-309 A 23:32 "Suggest inserting " "for heat flux"" after ""W m-2"" " Accepted. Text added.
[Govt of Canada (Reviewer’s comment [D #: 2004-157)]

8-310 A 23:36 23:36 | off-line -> on-line? Taken into account. Text modified. SM
[Reto Knutti (Reviewer's comment 1D #: 133-3)] added.

8-311 A 23:39 2339 | "0.6 PW" - but at what latitude? Accepted. Lattude added.
| Wilhham Ingram (Reviewer's comment [D # 114-103))
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8-312 A 23:40 2340 | "45'N" - completely untrue: "30N" may be meant Taken into acount. Text modified
| Wilham Ingram (Reviewer's comment [D # 114-104))

8-313 A 23:45 2345 | InFigure 833, same legend (green dashed) 1s used for MIROC3 2(medres) and GFDL- Taken into account.
CM2 1. It appears that MIROC3 2(medres) should be drawn by a cyan dashed line Figures modified.
according to other similar figures.
[Seita Emon (Reviewer's comment 1D #: 62-6)]

8-314 A 23:48 2349 | Shorter & more informative to add "and delay” afler "damp" & remove "and shifl its Accepled. Text modilied as suggested.
phase”
| William Ingram (Reviewer's comment [D #: 114-103)]

8-315 A 23:30 23:530 | Again, supplemental -= usual "supplementary” Taken into account. Used SM.
[William Ingram (Reviewer’s comment [D # 114-106)]

8-316 A 2352 23:52 | "tropical convergence zones" obscure Lo the general reader - the phrase (not in the Accepled. The end of the sentence is
(lossarv) has previously been used & explained for the ITCZ &c rewritten,
LWiIHum Ingmm (Reviewer's comment [D #: | H—-IU'."]J

8-317 A 23:52 23:52 | "pathways" agamn unexplamned & [ suspect misleading to the mnocent reader Accepted. The end of the sentence 15
[William Ingram (Reviewer's comment [D #: 1 14-108)] rewritien

8-318 A 243 243 "observational estimates” - the ERA windstresses are not observational estimates: they are | Accepted. Use “model-based
model output. from a model some aspects of which are constrained to be very close to observational estimates from
observations. Maybe the authors consider them the best guess available, but this needs reanalysis”
qustifying. if only with a quick reference.
[William Ingram (Reviewer's comment ID # 114-109)]

8-319 A 24-5 24:5 | "observations” - again, we have no observations of this quantity. The ERA windstresses Accepted. Changed to “reanalysis™
are model output, from a model some aspects of which are constrained to be very close to
observations. Maybe the authors consider them the best guess available, but this needs
justilying, if only with a quick relerence.
[William Ingram (Reviewer’s comment TD # 114-1107]

8-320 A 24:6 24:6 | "observations” - again, we have no observations of this quantity. The ERA windsiresses Accepted. Changed to “reanalysis™
are model output, from a model some aspects of which are constrained to be very close to
observations. Maybe the authors consider them the best guess available, but this needs
justifying. if only with a quick reference.
| William Ingram (Reviewer's comment [D # 114-111)]

8-321 A 24:10 14:11 | "when climate changes" mavbe shghtly clearer as "under climate change” Accepled. Text changed as suggested.
[William Ingram (Reviewer’s comment [D # 114-112)]

8-322 A 24:19 24:19 | "related” -> "due” clearer & fully justifiable Accepted. Text modified as suggested.
[William Ingram (Reviewer's comment ID # 114-113)]

8-323 A 24:22 24:22 | Omat "1t should be noted that" - 1t adds nothing Accepted. Text modified as suggested.
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[William Ingram (Reviewer's comment [D #: 114-114)]

8-324 A 24:23 24:23 | "due to" -> "by" shightly clearer Accepted. Text modified as suggested.
[William Ingram (Reviewer’s comment [D # 114-113)]

8-325 A 24:29 2430 [ T was surprised not to see lmited resolution mentioned as a contnibutor - 15 1t really known | Accepted Text modified to make 1t
not to be relevant? clearer.
[William Ingram (Reviewer's comment [D # 114-116)]

8-326 A 24:36 2439 | It 1s important to emphasise here the cold tongue problem in the equatorial Pacific. The Accepted. Sentence added with caveats
ahsolute errors mayv appear small but they are highly significant at those SSTs and affect on quality of the simulation.
the E-W temperature greadient with implications for E1 Nino. This section 15 overselling
the skill of the models
[Julia Slingo (Reviewer's comment 1D #: 243-20)]

8-327 A 24:43 2451 | "Should mention that, for a given model. the amount by which deep ocean temperatures Accepled. Sentence added.
depart [rom observations 1s strongly dependent on how long the model has been run, since
it takes thousands of vears for the deep ocean o come mnto equilibnium wath surface
forcing "
[Govt. of Canada (Reviewer’s comment [D #: 2004-158)]

B-328 A 24:44 24:46 | Clearer to compress - remove "The error ... " sentence & add ", about 2K." after "error” in | Accepted. Text modified as suggested.
previous sentence
| Willham Ingram (Reviewer's comment [D # 114-118)]

8-329 A 24:45 2445 | Ambiguous - 1s "the region where most of the models form therr NADW® meant, or "most | Accepted. Text modified to make
of the models have maximum error in the same place, that of NADW formation"? meaning clearer
[Wilham Ingram (Reviewer's comment [D # 114-117)]

8-330 A 24:48 24-48 | "with the exception of” more readable as "except for" Accepted. Text modified as suggested
[William Ingram (Reviewer's comment [D #: 114-119)]

#-331 A 252 23:2 mean model -> model mean. Rejected. “Mean model™ is label given
Lijm-'t_ of Finland (Reviewer’s comment [D #: 2009-821] to multi-model average.

®-332 A 253 25:4 | Again, [ would have expected limited resolution to contribute, at least in some models - 1s | Rejected. Resolution limitations are
it réally known not to be relevant? noted earlier in text Space limatations
LWillium Ingram (Reviewer’'s comment [D #: 1 14-120)] will not allow repeuling 1l here.

8-333 A 257 2552 | The acronvm "AAIW" 15 used m line 7 but not defined till hine 52 - shaft definition from Accepted. Text modified as suggested.
line 52 to line 7
[William Ingram (Reviewer's comment ID # 114-121)]

8-334 A 257 "AAIW should be defined here, rather than on line 52" Accepted. Text modified.
|Govt. of Canada (Reviewer’s comment [D # 2004-159)]
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8-335 A 257 "Weed to change ""as discussed above"" to ""as discussed below"" (cf Line 52)" Accepled. Text modified as suggested.
[Govi. of Canada (Eeviewer's comment [D #; 2004-160)]

®-330 A 25:26 2526 | "Sv" used but has not been defined. 1s not a standard physical umit & 15 not in the Glossary | Accepted Umts added
[William Ingram (Reviewer's comment ID #: 114-122)]

8-337 A 25:37 25:37 | It1s debatable whether "Overall. the simulation of the MOC has improved since TAR " Taken into account. Text modified as
Looking at Figure 10.3.13 as compared (o the equivalent figure m the TAR vou would be | suggested.
hard pressed to convince someone! Re-word - "Some aspects of the simulation of the
MOC have improved since TAR." Earlier the chapter savs (page 24, lines 44-46) that the
NADW has an error of about 2K - since NADW 1s a major component of the MOC and
this 1s a large error 1t 15 difficult to then claim that the MOC simulation has improved!

LM&nu Srokosz (Reviewer's comment [D #: 250-11 ]J

B-338 A 2541 2541 | "GIN" also has not been defined, 15 not a standard geographical term & 1s not 1 the Accepted. GIN defined.
Glossary
[William Ingram (Reviewer’s comment [D # 114-123)]

8-339 A 25:51 2551 | "placed” can be omitted to sumplify the sentence slightly Accepted. Word deleted.
[William Ingram (Reviewer's comment [D # 114-124)]

8-340 A 2523 26:2 | Conlusing - what, if anv. 15 the connexion between these 2 watermasses both bemng too Accepted. Wording changed.
warm & salty? Clanfy
| Wilhham Ingram (Reviewer's comment [D # 114-125))

8-341 A 26:18 20:18 | Two "which"s read badly - suggest " ... ocean, maximizing near the surface, which may Accepted. Wording changed.
[Wilham Ingram (Reviewer's comment [D # 114-126)]

8-342 A 26:20 26:20 | "and this" -> ", which" shghtly more readable Accepted. Text modified as suggested
[William Ingram (Reviewer's comment [D #: 114-127)]

8-343 A 26:28 26:28 | "inevitable" -= "inevitably" Accepted. NOTE: this refers to 28:26,
L".’I."illiam Ingram (Reviewer's comment [D #: ] 14—139]! not 26:28.

B-344 A 26:32 26:35 | This long complicated sentence with several parenthetical remarks 1s tough to read! Accepted. Text modified.
|[Francis Zwiers (Reviewer’s comment 11 # 305-67)]

8-345 A 26041 2041 | "extent" ambiguous (& not m Glossary) - does it mean where the stufl 1s (which seems the | Taken into account. Explanation 1s
most natural meanmg to me) or how great an area it covers (which 1s the conventional added with a reference to Ch 4, where
meaning m this context)? Explan. the term 15 introduced.

[William Ingram (Reviewer's comment ID # 114-128)]

B-346 A 26:42 26:42 | The parenthesis 15 bizarre given the text immediately proceeds to sav that most models Rejected. We don't say that other
have unrealistically large e extents models have unrealistic sea ce extents
| Wilham Ingram (Reviewer’'s comment [D # 114-129)) Text modified however for other

Confidential, Do Not Cite, Quote or Distribute

Harvard University - Environmental Science and Public Policy Archives Harvard College Library / Intergovernmental Panel on Climate Change Papers; IPCC Fourth Assessment Report Papers: Working Group |, The Physical Science Basis of

Cho08: Batch AB (06/15/06)

Page 39 of 91

Climate Change, 2005-2007; Expert and Government Review Comments on the Second-Order Draft, Chapter 8. ESPP IPCCAR4WGL1. Environmental Science and Public Policy Archives. Harvard College Library, Cambridge, Mass.




Expert and Government Review Comments on the Second-Order Draft

IPCC Working Group | Fourth Assessment Report

ﬁ Page:line
No, & From To Comment Notes
reasons.

8-347 A 26:48 26:49 | Looking at Figure 8.3.11, neither of these statements look true, unless frachional spread 1s | Taken into account. Text modified.
meant, in which case it should be stated.

[William Ingram (Reviewer's comment ID #: 114-130)]

B-34% A 26:51 26:52 | This sentence could be removed. and replaced by adding a phrase such as "suggesting that | Taken into account. Text modilied.
projections of sea ice extent remain highly uncertain®™ at the end of the previous sentence.
[Francis Zwiers (Reviewer's comment 1D #; 305-68))

8-349 A 26:34 why 15 this a concern particularly for models with low to moderate high latitude Taken into account. Text modified.
amplification? Is there some assumption that there should be large amplitude
amplification?

[David Rind (Reviewer's comment 1D # 214-68)]

8-350 A 26:57 6:37 | Omatl "atmospheric” & "oceanic” Accepled. Text modified.
[Wilham Ingram (Reviewer's comment [D # 114-131)]

8-351 A 270 In this 8.3.4 Land Surface Component section, there 15 no mention of the Roesch (2006) Reject — cannot find the paper cited
result that showed significant positive biases in tropical desert albedo 1n several of the (and appears 1o be regional according to
models, The most appropriate location for reporting this is probably "8.3 4.3 Swrface the reviewers comments)

Fluxes" It appears that Roesch's positive albedo results may be at odds with Wild's
"increased absorption”, although Roesch's results are specific to certain regions and add
up to net global bases.

|[Martin Lewitt (Reviewer's comment [D #: 146-3))

8-352 A 27:1 27:4 | probably should include vertical mixing in the ocean 1n this paragraph. Accepled.. Text modilied.
[David Rind (Reviewer’s comment [D # 214-69))

8-353 A 27:1 Probably should include vertical mixing in the ocean in this paragraph. which is a Accepted. Text modified.
dominant influence in the S H
[Govi. of United States of Amenca (Reviewer’s comment 1D #: 2023-518)]

8-354 A 27:6 27:6 | Land-surface component -> [and-surface simulation. The quality of land-surface Accept — text modified
simulation 1s detenmined by the entire model, not merely on the land-surface
parameterizations.

[Govi. of Finland (Reviewer’s comment [D #; 2009-831]

8-355 A 276 Section 8.3 4. Decrease in permalrost 1s one of major problems in high latitudes. This Reject — there 1s no literature to
section should include assessment of permafrost in current AOGCMs svstematically assess this component
Lﬁkiu Kitoh (Reviewer's comment 1D #: 130-3))

8-356 A 278 27:9 | The suggestion that a lack of suitable observations limits ability to model coupled climate | Reject — this 15 a comment specific to
svstems may be accurate, however, poliey readers need an explanation of why there are the land surface
failings mn observations and how these can be addressed by rescarchers. This comment
applies more generally, the authors should make 1t clear throughout the chapter where
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there are fallings in models due to observational weaknesses.
[Govt. of Australia (Reviewer’s comment [ #: 2001-349)]

8-357 A 27:14 2746 | "There are several redundancies in these three paragraphs: (1) ""excessive snow. . .1n Accept — text modilied
spring"": line 17 vs 33; (2) ""interannual vanability 1s too low during melt"", line 25 vs
""Yam to-year variations are often underestimated .. in winter and spring"", line 35, (3)

"surface albedo over snow-covered forests is generally too high"”, line 36-37 vs ""largest
discrepancies in albedo are for forested areas under snowy conditions™", line 39. Suggest
comsolidating paragraphs 1 & 2. deleting last sentence in paragraph 2. "

[Govt. of Canada (Reviewer's comment [D #: 2004-161)]

B-358 A 27:15 27:37 | the farst paragraph says that the AMIP 11 models overestimate ablation during spring; the No change necessary — we are not
second paragraph savs the CMIP models suffer from a delaved spring snow melt. Isthisa | aware of any analysis of this 1ssue
real ditference between the models, and it so, 15 1t known why 1t occurred? reported in the hterautre
[David Rind (Reviewer's comment 1D #: 214-70)]

8-339 A 2713 37 Some models get too much snow in spring, some get too much ablation in spring, some See 8-338
get good seasonal variation, some don't - it's quite confusing. Again the focus should be
on the models used for AR4.

[Govi. of United States of Amenca (Reviewer’s comment [D #: 2023-519)]

R-360 A 27:16 2717 | "Roesch (2006) and Roesch and Roeckner (2006) (cf Ime 31) are histed separately in the Acceptl - text corrected
references but appear to refer to the same paper”

[Govt. of Canada (Reviewer’s comment [D # 2004-162)|

8-361 A 27:17 27:19 | Contradictory results are simply quoted together without comment! 1 text has been Accept — text clarilied
corrupted. correct 1t If they do contradict, at least acknowledge thiswith e g. a
"however” - preferably. give a proper explanation
[William Ingram (Reviewer's comment [D # 114-132)]

8-362 A 27:20 27:21 | Does "peak monthly" refer 1o the chimatological peak - i.e., are chimatological values Text clarified
being compared?

[Francis Zwiers (Reviewer's comment 1D #: 305-69)]

8-363 A 27:28 27:28 | A "v" i1s missing from varability Accept — text modified
[Francis Zwiers (Reviewer’s comment D #: 303-70)]

8-364 A 27:33 27:33 | The only point of saving this, surely. 1s that it will exaggerate the albedo leedback - so say | Reject — 1t 15 substantially more
so! complex than this
LWillialm lnE_rum (Reviewer's comment 1D #: | 1#133]1

8-365 A 2737 27-37 | "these models” refers to which models? Accepl - text clanfied
[Francis Zwiers (Reviewer’s comment 1D #: 305-71)]
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8-300 A 27:45 2745 | "limitationS" Accept - text clartfied
| Wilham Ingram (Reviewer’'s comment [D # 114-134))

8-367 A 2745 2746 | What does "surface forcing distribution” mean? Accept — text clarified
[William Ingram (Reviewer's comment ID # 114-135)]

B-30% A 27:49 28:2 | Another example of a discussion of model resulls not relevant to AR4. Was Stitch et al. Reject — our assessment 15 that these
(2003) used for AR4, and 1f s0, how badly did 1t do? results are relevant to AR4
[Govt. of United States of America (Reviewer's comment [D #: 2023-5201)]

8-369 A 28:1 281 Chmat "1t 15 noteworthy that” Accept — text modified
[William Ingram (Reviewer's comment ID #: 114-136)]

8-370 A 28:2 any indication of how (badly) the Stute et al. model would have done? No change necessary — we are not
[David Rind (Reviewer’s comment 1D #: 214-71)] aware of anv analysis of this 1ssue

reported in the hiterautre

8-371 A 284 28:14 | Thas 15 essentially simple "detection & attrnibution” stuff: 1t should therefore cross-refer to | Reject — unclear of the reviewer’s point
Chapter 9 & be consistency-checked by the authors of that chapter,
[William Ingram (Reviewer's comment [D # 114-138)]

R-372 A 284 28:14 | Ithink there 1s a small overlap here with Ch 9. Milly et al, together with some other Accept — paragraph modified
papers relating to stream flow and drought. are assessed in the last two paragraphs of
9.5.4.2.1. Perhaps this paragraph could be shortened. with a cross-link to Ch 9 included?
[Francis Zwiers (Reviewer’s comument ID #: 3035-72)]

8-373 A 289 28:9 | Omuat "at" Accept — text modilied
[William Ingram (Reviewer's comment 1D # 114-137)]

8-374 A 28:10 Can the term “partially predictable™ be clanfied? T find 1t a bit obscure Accept — text modified
[Martin Manning (Reviewer's comment [D #: 155-501]

&8-375 A 28:10 of course, we don't know what the solar radiation variations were. . Noted - no change necessary
[David Rind (Reviewer's comment 1D #: 214-72)]

8-376 A 28:10 Since both solar radiation and atmosphenc composition (including aerosols) are See 8-375
somewhat uncertain, perhaps the better comparison 1s with climate changes over the 20th
cenlury
[Govt. of United States of America (Reviewer™s comment ID #: 2023-521)]

8-377 A 28:16 28:26 | This subsection seems not fit into the Land-Surface Component, and should be merged Reject — thas was the most appropriate
mto 8.3.1.1.2. locaton for this text
[ﬂkiu Kitoh (Reviewer’s comment ID #: 13[#4"&

8-37¥ A 28:19 28:20 | The reference should be Wild et al. 2006 and not Wild et al. 2005, and the associated Accepl — corrected
reference should be added in the reference List (Wild. M., Long, C.N., and Ohmura, A..
2006: Evaluation of clear-sky solar fluxes in GCMs participating in AMIP and [PCC-AR4
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from a surface perspective, J. Geophys. Res 111, DO1104, doa: 10.1029/2005JD0061 18)
|[Martin Wild (Reviewer’s comment 1D #: 288-3)]

8-379 A 2828 2849 | Section 8.3 4 4 does not present a coherent argument or story about the assessment Accept — text rewritten
capability of land surface models to simulate carbon. Thas section lacks focus and needs
to be reviewed. It should also be made clear that no coupled climate models currently
simulate carbon,

[Govt. of Australia (Reviewer's comment [D #: 2001-350)]

8-380 A 2828 2849 | 8344 should cross link to Ch 7. In fact, perhaps Ch 8 should simply rely on the Ch. 7 Accept — text rewritten — but Chapter 7
assessment. | think the main points 10 make here maght be that the capacity 1o represent ¢- | does not do the model evaluation side
cycle processes in AOGCMs 1s evolving, and that the inclusion of c-cycle processes has and this should remain in Chapter 8
mphications for the models (e.g., increased costs, constraints on acceptable chimate bases,
coupling 1ssues. etc).
|Francis Zwiers (Reviewer’s comment 1D #: 305-73)]

8-381 A 28:32 2833 | So what's the difference between the exchange of carbon & carbon fluxes? Accepl - text modilied
[William Ingram (Reviewer's comment IID # 114-140)]

8-382 A 28:33 28:33 | One can't evaluate "agamnst” a completely dilferent quantity, only "usmg" 1t Reject — unclear what the reviewer
[William Ingram (Reviewer's comment [D # 114-141)] means here

8-383 A 28:35 28:35 | "were" -> "was" Accepl — text modihied
[William Ingram (Reviewer's comment ID # 114-142)]

B-344 A 28:42 The opening sentence of the paragraph could be wrilten more clearly, such as "There has | Acceptl — text modified
been some evaluation of the carbon models coupled with climate models.”

[ Adran Sitmmons (Reviewer’s comment 1D #: 242-122)]

8-385 A 28:46 28:46 | The point of this line is that the past gives us little or no useful information about the Reject = this is clearly untrue else
future, but this 1s not made explicit - it should be! palacochimate work would be redudent
[William Ingram (Reviewer's comment 1D #: 114-143)]

8-386 A 29:3 29:3 | "which is" -> "and" Accepted. Text modified.

L".’I.-'illiam Ingram (Reviewer's comment [D #: ] 14—144]!

B-387 A 29:7 29:7 | "important” - 1sn't "appropriate” really meant? Accepted. Word replaced
[William Ingram (Reviewer's comment D # 114-145)]

B-38% A 29:15 2917 | This information should be meluded in the figure caption as well. Accepled, space constrants permitling.
[Govt. of Finland (Reviewer’s comment [D #; 2009-84)]

8-389 A 29:23 29:23 | "multi-model median result” reads as if the median of the result of applying the process to | Rejected. The term "multi-model
cach model 15 shown. but the Figure caption makes it plam that the process 1s applied to median result” i1s clearly defined in the
the median field for each quantity. The text should be clearer - & anvway, why 15 the text immediately following its
former not done: 1t sounds as 1f 1t 1s the way to get a good wdea of the typical model miroduction and also in the figure
improvement? caption. There would be a problem in
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[William Ingram (Reviewer's comment [D #: 114-140)] choosing the alternative suggested
because there are 3 statistics shown on
the diagram and taking the median
value of cach model's statistics would
not preserve the mathematical
relationship among them.
8-390 A 29:32 Surely one can't expecl much global skill for individual seasonal anomalies, so what does | Taken into account. Text now makes il
Fig 8.3,12 show? clear that the statistics are dominated by
[Govt. of Australia (Reviewer's comment 1D #: 2001-351)] the climatology. not the anomalies.
8-391 A 29:36 29:36 | "mulit" -= "multi” Accepted.
L"."-'illiam In_gam (Reviewer s comment [D #: 1 14—14?]!
8-392 A 29:39 how model climatology has evolved Taken into account. Sentence reworded
[Govt. of United States of Amenca (Reviewer’s comment [D #: 2023-522)] tor clarity,
8-393 A 29:45 2945 | Section 8.4 generally seems to lack cross links to Ch 3. It might be possible to save some | Accepted. Cross links to Chapters 3 and
space by drawing on descriptions of phenomena and observed changes found m Ch 3. 9 will be added where appropriate
Cross references to Section 9.5.3 would also be appropriate
[Francis Zwiers (Reviewer’s comment 11 #: 305-T4)]
8-394 A 29:45 This should really be AR4 models, but even more, these are not all coupled models (or Rejected. The AR4 models are the
even all models) bemg discussed, despite the subchapter title. focus. Some non-AR4 models are
|Govt. of United States of Amenca (Reviewer s comment [ #; 2023-523)] discussed where appropriate.
8-393 A 2951 3744 | "There appears to be no obvious rationale for how these modes of vanability are ordered Rejected. The ordering 1s such that
(e.g. by remon, ""importance"". time scale, etc.) Suggest: 4.1 NAM and SAM; 842 extratropical modes are discussed first
MIO; 8.4.3 ENSUO: 8.4.4 Monsoon; 8.4.5 PDO. 8.4.6 PNA. 847 COWL: 8.4.8 Atlantic (beginning with the annular modes) and
Multidecadal Vamability: 8.4.9 QBO; 8 4. 10 Atmosphenc Regimes and Blocking (One then the tropical modes (begmning with
could quibble with this ordering as well. but I preferit.) " ENSO).
[Govl. of Canada (Reviewer’s comment 1D #: 2004-163))]
®-3906 A 29:51 3R 34 | Aninteresting section with some good matenial. T think the section would benefit from See comment B-393
more references to other parts of the report, particularly the discussion of modes of
variability in chapter 3 (3.6 and 3.7).
| Mathan Gallett {(Reviewer's comment [D # 84-103))]
8-397 A 29:53 30:2 | Refer to 3.6.4 here. Accepted.
[Nathan Gallett (Reviewer's comment D #: B4-107)]
B-3U8 A 304 30:4 | "the model's " - imphes not the real world's, which [ don't think 15 meant. [s what 1s meant | Rejected. What 1s meant 1s that each
that each model's response resembles 1ts own NAM? model’s response resembles its own
[William Ingram (Reviewer's comment ID #: 114-148)] NAM — as the original text states.
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§-399 A 30:5 30:5 | In"Analyses of individual coupled GCMs (e g Fyfe etal. 1999, .7, add the followmg Reject. The existing references suffice.
reference: Zhou T. X Zhang R Yu Y. Yu S Wang, 2000 The North Atlantic
Oscillation Simulated by Version 2 and 4 of IAP/LASG GOALS Model. Advances mn
Almosphenic Sciences 17(4) 601616
[Govt. of China (Reviewer's comment 1D #: 2006-65)]

8-400 A 30:12 30012 | "and thus" == "so that" for readability Accepted.
[Wilhiam Ingram (Reviewer's comment ID #: 114-149)]

8-401 A 30:19 30:19 | "also" - 15 this not (part of ) the cause? I the text 1s intended to imply so, it fails, Accepled
[William Ingram (Reviewer's comment [D #: 114-150)]

8-402 A 321 30:21 | "can also not" unEnghsh - "also cannot” Accepted.
[William Ingram (Reviewer's comment [D # 114-151)]

8-403 A 30:22 A sell-serving reference admittedly, bul my paper (N. P. Gillett. Northern Hemisphere Accepled. Relerence included
circulation, Nature, 437, 496, 2005.) on changes in the Northern annular mode in the AR4
models might be relevant here. [ found similar conclusions to Osbom (2004), but for more
maodels, and taking natural forcings and ozone depletion also into account
LNﬂlhan Gllett (Reviewer's comment 1D #: 84-106)]

8-404 A 30:29 30:29 | The normal meaning of "veracily” 1s the reliability of people or texts, where honesty or Accepted.
gullibility are the 1ssues. nol models! Is "trustworthiness" meant?
[William Ingram (Reviewer's comment [D #: 114-152)]

R-40)3 A 30:31 30035 | Referto 3.6.5 here. Accepted.
[MNathan Gullett (Reviewer's comment ID #: 84-108)]

8-406 A 30:38 3038 | "mncluding” - that's all they are! Omt that word Accepted.
[William Ingram (Reviewer's comment [D #: 114-153)]

8-407 A 30:39 3039 | "In ... 0.95." sentence clearly contradicted by the Figure Accepted. Changed wording to “two
| Wilham Ingram (Reviewer's comment [D # 114-154)] models”,

8-408 A 3(k42 30043 | To indicate the robustness of coupled GCMs in capturing the SAM signature in surface Accepted. Reference included
temperature (such as the surface warm anomaly over the Antarctic Peninsula associated
with the postive SAM phase). it would be good to cite several other models. The CCSM
also has a realistic simulation: Otto-Bliesner. BL . R Tomas. E C Brady, C. Ammann,
Z. Kothavala, and G, Clauzet, 2006: Climate sensitivity of moderate and low resolution
versions of CCSM3 to preindustrial forcings. J Climate, 19, 2567-2583
Ll:h.:us.: Otlo-Bliesner (Reviewer's comment 1D #: 193-3)]

8-409 A 30:42 Carml et al. (2005) examuned the SAM response 1n the AR4 models, and the influence on | Rejected. Exasting references suffice.
surface chimate (GEOPHYSICAL RESEARCH LETTERS, VOL. 32, L16713,
dor:10.10292005GL023581, 2005 ).
| Nathan Gallett (Reviewer's comment [D # 84-109)]
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8-410 A 30:49 30:37 | There are references here to "the Reanalysis SAM". Is there a umque such thing? Is the Accepted. Replaced “Reanalysis SAM™
SAM as depicted by the NCEP/NCAR reanalysis the same as depicted by the ERA-40or | with “NCEP Reanalysis SAM™ in this
JRA-25 reanalvses? If all the reanaly ses agree, they may well be depicting the truth. If paragraph. Direct comparisons, such as
they disagree. reference should not be made to "the Reanalvsis SAM". these. between the AR4 model SAMs
[Adrian Simmons (Reviewer’s comment 1D #: 242-123)] and other Reanalvsis SAMs appear not

to be available

8-411 A 30:55 30057 | 1agree that there may be problems with the variability in the NCEP reanalysis. But since | Noted.
the vanability between the models vanes by a factor of 3. 1t 15 clear that not all the models
can be right.
[Mathan Gallett (Reviewer's comment D #: 84-110)]

8-412 A 30:53 "Suggest changing ""1s problematic when compared t0™" 10 ""does not compare well to"" | Accepted.
[Govt of Canada (Reviewer’s comment [D #: 2004-164)]

8-413 A 355 how about the ERA-40 SAM variance? See comment 8-410.
Ll}iwir.! Rind (Reviewer’s comment [D #: 214-73))

B-414 A 3055 MNCEP reanalysis used i this companson [could have used ERA40] See comment 8-410.
[Govi. of United States of Amenca (Reviewer's comment [D #: 2023-524)]

8-415 A 30:57 "Suggest changing ""problems in sampling in the observed analysis"" to ""sampling Accepted.
differences from the observed analysis"""
|Govt. of Canada (Reviewer's comment [D #: 2004-165)]

S-4l6 A 319 3L | Alter "For example”. add the following statement: "when forced by hustonical sea surface | Rejected. AR4 models are the focus,
temperature, the mterannual vanation of the SAM can be partly reproduced by AGCMs
(Zhou and Yu.2004)". For reference, see: Zhou T., and R. Yu, 2004, Sea-surface
temperature induced vanability of the Southem Annular Mode in an atmosphenie general
circulation model Geophysical Research Letters,
31.1.24206,doi: 1010292004 GL021473
|Govi. of China (Reviewer's comment 1D #: 2006-66))

B-417 A 31:11 31:12 | "Suggest changing ""; these could easily implicate air-sea interactions in SAM Accepted.
dynamics"" to ", suggesting a potential for air-sea intereactions to mfluence SAM
dynamics"""
[GovL of Canada (Reviewer’s comment [D #: 2004-166)]

H-41% A 31:12 31:15 | Watterson (2000, ] Clim) and (2001, JGR) have explored this air-sea mteraction (for the Accepted. The 2nd reference has been
HLM/SAM) and warrant assessment meluded.
|Govt. of Australia (Reviewer's comment 1D # 2001-352)]
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8-419 A 31:19 31:25 | Referto 3.6.3 and 9.5.2.1 here. Accepted.
| Nathan Gallett (Reviewer's comment [D # 84-111)]

8-420 A 31:19 3131 | The PDO/IPO are not physical modes, but the echo & projection of ENSO onto decadal Accepted. This section has shortened
means, with resuling greater concentration at higher latitudes because the governing and a reference to Section 3.6.3 made
limescales are longer there. The text from line 36 expaining this should start 8.4.2, & the | where some of these 1ssues are
text currently at hines 19-31 should be condensed & made to reflect this more clearly. The | discussed. See also comment 867,
sentence across lines 31 (o 33 should be removed. The whole subsection should be
conmdensed anyway: since we know the models have trouble with ENSO 1iself they can't
be expected 10 be good at a smoothed version of it
[William Ingram (Reviewer's comment TD # 114-156)]

8-421 A 31:23 31:23 | "hierarchy" This 1s defimitelv not a hierarchy! Just omat the word, 1 suggest Accepted. This text has been removed.,
[William Ingram (Reviewer's comment [ #: 1 14-155)]

8-422 A 31:23 "Suggest changing ""hewrarchy"" to ""ordering”"" see comment 8-421,

[Govt. of Canada (Reviewer’s comment 1D # 2004-167)]

8-423 A 31:27 31:27 | PDO-like mode they examined -> PDO-like mode which (or that) they examined Accepted. This text have been removed,
[Govt. of Finland (Reviewer’s comment [D #:; 2009-85)]

8424 A 31:39 31:41 | The behaviour of the climate system 1n the extratropical areas 1s rather chaotic; how can MNoted.
this produce a predictable component?
|Govt. of Finland (Reviewer’s comment 1D #; 2009-86) |

8-4235 A 31:51 Does the "poor resolution of the coastal wave-guide' refer to the models. or the Accepted. Added “in coupled models™.
observations? This should be specified
[Franklin SCHWING (Reviewer's comment 1D #: 230-16)]

8-426 A 31:51 Does the ‘poor resolution of the coastal wave-guide” refer to the models, or the See comment 8-425
observations? This should be specified. Use " .coastal wave guide in models.”

[Govt. of Uniled States of Amenca (Reviewer’s comment [D #: 2023-325]]

8-427 A ¥ e 32:5 | "wave-like" - totally misleading to the outsider & not much help to a specialist who Accepted. This text has been removed
doesn't know what sort of "wave" is meant. "Rossby-wave-like" will be informative to and a reference to Chapter 3 made
the specialist & at least indicate 1o the non-specialist that the meamng is not what he mstead.
would expect
[William Ingram (Reviewer’s comment ID # 114-157)]

8-42¥% A 32:9 The context of the sentence "Hence both extemal and mtemnal processes may contribute to | Rejected. The chapter focus 1s in
the formation of this pattern” makes it appear that this is something that has been learnt GCMs
from GUM experiments. A reference might thus be given here to Simmons, Wallace and
Branstator (1983, 1. Atmos. Sci, 1363-1392, who presented the same conclusion, based
on analysis of barotropic wave propagation and instabilitv.
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[Adrian Simmons (Reviewer’s comment ID #: 242-124)]

8-429 A 32:21 32:21 | Replace "produced ... models" with "the participating models' " after "of”, to avoid the Accepted.
current "models of the atmospheric anomalies”
[William Ingram (Reviewer's comment ID # 114-158)]

8-430 A 32:35 32:37 | This discussion of the DEMETER project seems out of place in an [PCC assessment. Rejected. That these coupled models
[Nathan Gallett (Reviewer's comment 1D # 84-112)) have skill at seasonal prediction gives

some degree of conflidence m the abality
ol coupled models in general

8-431 A 32:50 32:51 | "Suggest changing ""one of such coupled expeniments indicates that the ENSO ¢vents Accepted.
appearing in the integration"” to ""one such coupled integration indicates that the modeled
ENSO events"""
|Govt. of Canada (Reviewer’'s comment [D #: 2004-168)]

8-432 A 32:51 32:56 | Unclear whether the 4th-6th sentences are aboul "various mstitutions” or "one of such" - Accepted. Text has been reworked,
the language suggests the former but [ guess the latter 15 meant; clanly
|William Ingram (Reviewer's comment 1D #: 114-159)]

8-433 A 33:3 33:4 | Ths 1s a rather impenetrable sentence — can 1t be clarified please. Accepted. This sentence has been
[Martin Manning (Reviewer’s comment [D #: 155-51)] removed.

8-434 A 33.16 33.16 | "ambiguous" - in what way? I suspect something else 1s actually meant, e g. "potentially Accepted.
misleading”. Anyway, the problems described in this paragraph are typical pitfalls of
looking for physical modes using statistical means, as should be briefly acknowledged.
[Wilhham Ingram (Reviewer’'s comment [D # 114-160)]

B-435 A 327 34:12 | Add reference to the lollowing work:Ruti, P.M., V. Lucarini, A. Dell' Aquila, 8. Calmanti. | Rejected. The existing references
and A Speranza, 2006 Does the subtropical jet catalyze the mid-latitude atmospheric sulfice
regimes?. Geophysical Research Letters 33(6): LO68 14 (also i the PCMDI preprint
server). It 1s shown that winter planetary waves of the Northem Hemisphere obey a non-
gaussian statistics and may present a multimodal probability density function, thus
charactenzing the low-frequency portion of the chimate system. It 1s shown that the upper
troposphenc jet strength 15 a entical parameter in determining whether the planetary
waves indicator exhibits a uni- or bumodal behavior. The results are obtamed by
considering the data of the NCEP-NCAR and ECMWF reanalvses for the overlapping
period. The results agree with the non-linear orographie theory, which explains the
statistical non-normality of the low-trequency vanability of the atmosphere and 1its
possible bimodality, and sets a bridge for ENSO efTects on mid-latitude chimate.
[ Teresa Nanni (Reviewer’s comment 11D #: 186-3)]

B-436 A 33:27 Section 8.4.5 Mention should be made here of the analysis of European weather regimes Accepted. A senetence on the Ringer et
mn HadGAM/GEM 1 versus HadAM3/CM3 included in Ringer et al. (2006, J Climate, al paper has been mcluded.
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April 1st 1s50¢)
|Gill Martin (Reviewer’s comment 1D # 167-9))

8-437 A 33:29 33.46 | The last sentence of this paragraph reports that the 'statistical significance of the regumes Rejected. The significance of the Cortl
has been discussed and remains an unresolved 1ssue'. [ dispute this - | think that for el al regimes was disputed in Hsu and
example the multi-modality of the PDF of the type reported by Corti et al. has been Zwiers. The existence of regimes more
clearly demonstrated not to be statistically sigmificant in the cited references. Because of generally remains unresolved
this [ would suggest giving less prevalence to the discussion of regimes,

[Nathan Gallett (Reviewer’s comment 1D #: 84-113)]

B-43% A 33:37 33:37 | "sectorial” == "sectoral” Accepted.
[William Ingram (Reviewer’'s comment [D # 114-161)]

8-439 A 3344 3344 | "sectonial” -= "sectoral” Accepted.
LWilIiam Ingram (Reviewer's comment [D #: 1 14-162)]

B-440 A 33:46 33:46 | All the cited references support one side of this controversial 1ssue. However, because the | Accepted
1ssue 15 controversial and stull unresolved, at least one relerence which supports the other
side should be quoted. For example: : Molteni et al. 2006:; [Molteni, Kuchraski and Corti,

On the predictability of [ow-regime properties on interannual 1o interdecadal timescales,
In Predictabihity of Weather and Chimate, Cambridge Press. Palmer and Hagedom Eds
Cambridge 2006 DOIL: 10.2277/052 1848822 ]

[Susanna Corti (Reviewer's comment 1D #: 47-2)]

8-441 A 33:48 3348 | "sectonal” -> "sectoral” Accepted.
[William Ingram (Reviewer's comment TD # 114-163)]

8-442 A 33:52 33:53 | "less frequent" -> "rarer” Accepted.
[Wilham Ingram (Reviewer's comment [D # 114-164)]

8-443 A 34:16 3436 | This section needs to be reviewed to provide information concerning the relevance of Rejected. As stated, AMV 1s an
multi-decadal variability on ¢chmate model evaluation. important aspect of the climate sy stem.,
[Govt. of Austrahia (Reviewer's comment 1D #: 2001-353)] as well as being linked to other

mmportant aspects such hurricane
frequency and Sahel rainfall

M-t A 34.:17 34:17 | "stable” - that's one thing variability 1sn't! "consistent®! "robust"? Accepted. Changed to robust.
L‘I.‘I."illium Ingram (Reviewer's comment [ #: 1 14-165)]

B-445 A 34:17 "Suggest changing ""stable feature"" to ""persistent feature""" See comment 8-444
[Govt. of Canada (Reviewer’s comment [D # 2004-169)]

8-446 A 34:27 34:27 | "quute” can mean "totally” or "fairly”; usually it's clear but not here! Replace with Accepted. Wording changed.
unambiguous word
[William Ingram (Reviewer's comment [D # 114-166)]
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8-447 A 34:34 3430 | Thus 1s not a model vahidation 1ssue. and appears to be bevond the scope of this chapter. Accepted. This sentence has been
| Nathan Gallett {Reviewer's comment [D # 84-114))] removed.

8-44% A 34:35 34.36 | The statement that anthropogenic weakening of the THC may be masked by Atlantic see comment 8-447,
multidecadal variability . 1s an important pomt and needs a formal uncertainty value
attached to 1.
[Govt. of Austrahia (Reviewer's comment D # 2001-354)]

8-449 A 34:35 34:35 | It could mask 1L, true - but also combine (o exacerbale 1l See comment 8-447.
[William Ingram (Reviewer's comment ID # 114-167)]

B-430 A 34:51 34:54 | Not all models have a double ITCZ Accepted. Wording changed to “in
[Francis Zwiers (Reviewer's comment ID #: 305-75)] most models™

8-451 A 3455 34:535 | Umut 2nd "too" Accepted.
LWilljum Ingram (Reviewer's comment 1D #: 1 14-168)]

8-452 A 58 35:8 | Add "and van Oldenborgh et al (2005)" Accepted. Reference included
[Govt. of Netherlands (Reviewer's comment 1D #: 2016-46)]

8-453 A 35:14 35:14 | "charactensticS" Accepted.
[William Ingram (Reviewer's comment [D # 114-169)]

8-454 A 35:19 3523 | I think "breakthrough" is a bit excessive. These are important advances, but neither Accepled. Replaced with “advances”.
represents a fundamental improvement in understanding of the ongins of predictabihty
[Francis Zwiers (Reviewer’s comment 1D #, 303-76)]

B-455 A 35:19 35 This 1s not at all relevant 1o AR4 models or the rest of this section, and should be deleted Rejected. Successiul ENSO prediction
[Govt. of Uniled States of Amernica (Reviewer's comment [D #: 2023-326)] using AR4 related models mereases our

confidence in the AR4 models used for
climate predictions of the future.

|-456 A 35:22 35:23 | "Suggest changing ""(Palmer et al. 2004). Palmer et al. (2004, Figure 2), for example, Accepled.
demonstrates"" to ""e g. Palmer et al. (2004), 1n which Figure 2 demonstrates"""
|Govt. of Canada (Reviewer's comment [D #: 2004-170)]

B-457 A 35:22 35:22 | "resolving” has a precise technical meaning, but obviously not here - [ don't really know Accepted. Changed 10 “for adequately
what iz meant: clarifv dealing with”
LWile:-.lm IﬂEIa'.]IIl (Reviewer's comment [D #: | H—-l?{JJJ

8-458 A 35:26 3528 | The word "recent” seems at odds with the citation of Chen et al (1995). Accepted. Replaced “recent research
|Francis Zwiers (Reviewer's comment 1D # 305-77)] mndicates” with “other”.

8-459 A 35:26 "Suggest deleting ""recent research indicates that"" (shorter, plus Chen et al. 1995 doesn't | See comment B-438,
seem ' recent"")"
|Govt. of Canada (Reviewer’'s comment [D # 2004-171)]
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8-460 A 35:37 36:4] | Tlus section is missing some important points concerning the simulation of the MJO (see | Noted. Space constraints prevent us
Shingo. J. M.. P. M. Inness and K. R. Sperber, 2005; Modelling the MJO. Chapter in from discussing this particular aspect
‘Intraseasonal variability of the atmosphere-ocean climate system’. Editors W. K-M. Lau | however we do refer to Shingo et al.
and . E. Waliser, Spnnger/Praxis Book Company, pp. 361-383 for areview of the MJO). | (2005) where apparently this 1s
Slingo et al. also discuss the boreal summer MJO which has a major role in monsoon discussed. Take note that we have
active-break cycles This section needs to discuss these since they may be a major factor added a sentence on the role of cloud-
mn dtermining monsoon volatility under chmate change. radiative and convection-maoisture
[Julia Slingo (Reviewer's comment 1D #: 243-22)] mteractions on MJO simulation

B-461 A 35:48 3548 | It should also be noted that the MJO can significantly alter the evolution of EI Nmo and See comment 8-460,
hence may limat its predictability (see Slingo, J. M., D. P. Rowell, K. R. Sperber and I
MNortley, 1999 On the predictability of the interannual behaviour of the Madden-Julian
Oseillation and its relationship with El Nino. Q. I R. Meteorol Soc., 1235, 5383-609 and
Lengaigne, M. E., E. Guilvardi, J-P. Boulanger, C. Menkes, P. M. Inness, P. Delecluse, J.
Cole and J. M. Shingo, 2004: Triggering of El Nino by westerly wind events in a coupled
general circulation model. Clim. Dvn., dot: 10, 1007/s00382-004-0457-2)
[Julia Slingo (Reviewer's comment ID #: 243-21)]

H-462 A 36:16 36:16 | Is Waliser 1999 the best new reference for a potential effect of the ocean on the MJ(? Rejected. This reference sutfices.
[Govt. of Australia (Reviewer's comment [D #: 2001-357)]

8-463 A 36:21 36:28 | Is there any indication of whether there 1s sensitivity to the particular coupling strategy MNoted. Even if such a sensitivities were
used, or coupling frequency”? documented in the literature, severe
[Francis Zwiers (Reviewer’s comment [D #: 305-TR)] space constramts would prevent us

from discussing them,

S-dHd A 36:23 Watterson (2002, JGR) demonstrated a dramatic improvement in eastward propagation Rejected. The existing relerences
due to ar-sea interaction. sullice
[Govt. of Australia (Reviewer's comment ID #. 2001-356)]

8-465 A 36:26 36:20 | "seasonal” & "annual” used i same line with same meamng: stick to one! Accepted.
[William Ingram (Reviewer’'s comment [D # 114-171)]

R-466 A 36:30 36:33 | It would be useful here to include links back to other parts of 8 4 where the double ITCZ, Accepted
ete., are discussed
[Francis Zwiers (Reviewer's comment ID # 305-79)]

8-467 A 36:46 3648 | The QBO is not restricted to the lower stratosphere as explained on line 46. The well Rejected, We are seriously space
known effect of the QBO on tracer distributions in the global middle atmosphere, constrained.
specifically on ozone, should be mentionned. Please use the followmng text: .. dominates
the inter-annual varability of the zonal wind in the equatorial stratosphere. The QBO
affects tracer distributions throughout the middle stratosphere, as seen for example in the
global total ozone, and allects strength and stability of the wintertime polar vortex. QBO
and QBO effects are reviewed in Baldwin et al. (2001). ..
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[Marco A. Giorgetta (Reviewer’s comment D #: 85-6)]
36:48 36:51 | The sentence "Recent ... 2002)" 15 misleading because 1t presents resolved wave forcing Accepled. New wording nserted.
and non-orographic gravity wave drag as alternative explanations of the QBO. The second
set of referenced experiments includes for example wave forcing from resolved and
parameterized waves, though at different levels. This sentence can be replaced by: ...
Theory and observations indicate that a broad spectrum of vertically propagating waves in
the equatorial atmosphere must be considered to explam the QBO. Realistic simulation of
the QBO in GCMs therefore depend on 3 important conditions: (1) sufficient vertical
resolution 1n the stratosphere (o allow the representation ol equatonial waves at the
horizontally resolved scales of a GCM, (2) a realistic excitation of resolved equatonal
waves by simulated tropical weather, and (3) parameterization of the effects of unresolved
gravity waves

[Marco A. Giorgetta (Reviewer’'s comment [D #: 85-7)]

8-469 A 36:53 36:54 | "a notorious issue” -> "notorious” See comment 8-470.
[William Ingram (Reviewer's comment [D # 114-172)]
8470 A 36:53 36:53 | "Notorius" doesn't quite seem an appropriate adjective for an IPCC report. Perhaps Accepled.
replace "notorius 1ssue for some time"” with "long standing 1ssue”.
|[Francis Zwiers (Reviewer’s comment 11 #; 305-80))

8-471 A 37:1 37:1 I don't understand the pomnt regarding moist-convective adjustment that 1s being made Accepted. The text in parentheses has
here. been removed.

[Francis Zwiers (Reviewer’'s comment I # 305-81)]
8-472 A 37:6 37:7 | Giorgettaet al , 2002, 2006;  Reference for Giorgetta et al. 2006: Glorgetta M. A E. Accepled. Reference added
Manzini. E. Roeckner, M. Esch, and L. Bengtsson, 2006 Chmatology and foreing of the
quasi-biennial oscillaton in the MAECHAMS model, J. Chimate. in press.

Downloaded from: hitp://'www . ametsoc.org/journal_abstracts/get pta.cim?sJcode=JCLI
[Marco A. Giorgetta (Reviewer's comment [D #: 85-8)]

8-473 A 37.7 377 | McLandress et al (2002) actually shows the mutlity of gravity wave parameterizations o | Accepled. The second reference has
simulate a realistie QBO without substantial resolved wave forcing. The stratosphene been removed

equatorial oscillation in Mcl andress (2002) shows two deficiencies that are typical for
exagerated gravity wave forcing. as applied in McL andress (2002); (1) the period 1s much
shorter than 2 vears, and (2) westerlies are too strong and easterlies are too weak. This
paper actually does not claim to simulate a realistic QBO or to obtain a QBO for the right
reasons. | am wondering why this paper 15 referenced twice n this section,

[Murf.:r:- A Giurgetta (Reviewer’'s comment ID #: 35—9}]

8-d474 A 37:10 37:12 | The problem to understand how to parameterize gravity wave sources as a function of Rejected. Serious space limitations
simulated weather should be mentioned. Thas could be included as follows: ... Al thus prevent us from adding this.

time we require better observational estimates of tropical convective variability and
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emerging wave fields to constrain convectve parameterizations and to develop
parameterizations of convective sources of gravity waves used in non-orographic gravity
wave parameterizations.
[Marco A. Grorgetta (Reviewer’s comment 1D #: 85-10)]

B-475 A 3117 37:44 | This monsoon section must be rewritten. There are huge gaps here, for example, Accepted. The monsoon subsection has
discussion of monsoon ntraseasonal vanahility, decadal vanations in monsoon-ENSO been rewntien and linked to Chapters 3,
lelecoonections and the challenge that that represents for models. 9 and 11 which provide additional
[Tulia Slingo (Reviewer’s comment 1D #: 243-23)] mformation

8-476 A 37:17 Section 8.4, 10 Despite uts title, "Monsoon variabality”, thas section discusses simulation of | See comment 8-473,

the monsoon climatology as well as interannual variability, and intraseasonal variability 1s
scarcely mentioned. It 15 not clear from thas section how well the models sitmulate the
monsoeon in general and how this has changed since the TAR. Perhaps a short section on
the monsoon chimatology should be included in section 8.3.1,

[Gill Martin (Reviewer's comment ID # 167-10)]

8-477 A 37:19 37:24 | The text states that GCMs failed to simulate the strong Indian monsoon of 1988 which Accepted. This text is no longer
was comeident with strong warming in the westem equatorial Indian Ocean, and therefore | present.

argues that the GCMs cannot capture 'the linkage between the equatonial Indian Ocean
and the Indian summer monsoon’. How do the authors know that the strong monsoon was
cause by the warming in the equatonal Indian Ocean? Isn't 1t also possible that the strong
monsoon was a result of internal atmospheric varability?

[Nathan Gallett (Reviewer's comment 1D # 84-115))]

B-47¥ A 37:24 37:26 | Why 13 this relevant? Accepted. This text 13 no longer
[Mathan Gallett (Reviewer's comment D #: 84-116)] present.

8-479 A 37:26 37:26 | "monsoon” - ambiguous: does it mean monsoons generally or the Indian summer Accepted This text 1s no longer
monsoon or what? present.
[William Ingram (Reviewer's comment [D # 114-173)]

8450 A 37:26 37:29 | Delete these two sentences as thas 1s based on single model (COLA). Accepted. This text is no longer
[Akio Kitoh (Reviewer’s comment 1D #: 130-57] present

B-4H1 A 37:31 3734 | This comparison of simulated and observed precip changes in the Sahel seems bevond the | Accepted. This text 15 no longer

scope of this chapter. This matenial 1s discussed in more detail in 9.5.3.3.1 - this should be | present.
referenced here.
[Mathan Gallett (Reviewer's comment 1D #: 84-117)]

8-482 A 37.31 37:44 | Much too detailed (particularly lines 37-42) Accepted. Lines removed,
L"."."illialm InE_rum (Reviewer's comment 1D #: | 1#1?4]1
8-483 A 37:31 3744 | there are large discrepancies m the observational data sets for these regions, so any See comment 8-470)

analysis of this time should be heavily caveated
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[David Rind (Reviewer's comment 1D #: 214-74)]
B-4¥4d A 37:31 37:32 | Seealso9.54.3. 1. Note that Hoerling et al (2005a - see Ch 9 references) put the GFDL Accepted. Reference removed and link
resull in the context of a larger group of models. to Chapter 9 made.
[Francis Zwiers (Reviewer's comment [D #: 303-82)]
B-485 A 37:31 44 Should be noted that these comparisons are being made with observations of precipitation. | See comment 8-470.
which have large differences between different observational data sets
[Govt. of United States of America (Reviewer's comment [D #: 2023-527)]
8-486 A 17:35 37:36 | Delete this sentence as this i1s based on single model (CNRM) Accepted. Lines removed.
|Akio Kitoh (Reviewer's comment 1D # 130-6)]
B-487 A 37:36 37:43 | Delete these four sentences as this 1s based on single model (ECHAM4/0FPY(C3). Accepted. Lines removed.
|Akio Kitoh (Reviewer’s comment [D #; 130-7)]
B-48% A 37:42 SPCZ 15 nol defined. Accepted. SPCZ line removed.
[Mathan Gallett (Reviewer’s comment [D #: 84-118)]
H-48Y A 37:46 37:46 | Title should be changed to "Predictions using AR4 Models" for consistency with text. Taken into account. Title modified.
[Gm-'t. of Australia (Reviewer's comment ID #: 2{]{!1-355}1
B-490) A 37:46 37:46 | Totally unclear that "predictions" 1s supposed to mean NWP. Start heading with "Short- Taken into account. Title modihed.
term" or "Weather".
[Wilham Ingram (Reviewer’'s comment [D # 114-1735)]
8-491 A 3746 38:34 | Ths section should be removed. It 15 not relevant 1o AR4 models (perhaps by the ime of | Reject. While only a few studies are
AR5 1t will be relevant). available with the “AR4™ models, they
[Govt. of United States of Amenca (Reviewer’s comment 1D #: 2023-528)] represent progress in a new area since
the TAR. Text will however be
reviewed lor relevance and shortened
where appropriate
8442 A 37.46 I suggeest mserting 'Determunistic’ before 'Predictions using [PCC models'. This wall Taken into account. Title modified.
clearly differentiate the section from predictions of climate change over the 21st century
which are dealt with i chapter 10,
[Nathan Gullett (Reviewer's comment 1D #: 84-119)]
8-493 A 37:48 3748 | Add "(weather)" after "value" Rejected. Seasonal also included.
LWile:-.lm Iﬂg_mm (Reviewer's comment [D #: | H—-l?f:j! Believe text 15 clear.
8-494 A 37:52 37:53 | I disagree with the statement that climate model evaluation has tradiionally been himited Accepled. Text will be modified.
to month-mean outout. Certamnly in our center 1t has been standard practic, for more than
20 vears. to archive and analvse high frequency (typically 12 hourly) output. What 1s
relatively recent 1s the exchange of large quantities of high frequency data for use in
micrcomparison projects (this has not previously been possible simply because of the
logistics of data transter).
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[Francis Zwiers (Reviewer’s comment ID #: 305-83)]

8-495 A 37:53 37:53 | "Since the TAR" - this was known i AMIP | ! Rejected. Not clear what (1f any)
[William Ingram (Reviewer's comment [D # 114-177)] change 1s suggested.

8-496 A 3755 37:55 | Is this really the reason for the advance” Many chimate models have therr roots in NWP, Rejected. While the reasons given may
and some share common architecture and mirastructure. [ think this has come about also have been an important
because some groups that happen to have common architecture and infrastructure have contributor, we focus here on the
demonstrated to others that thus approach has benelits. physical/modelling factors rather than
[Francis Zwiers (Reviewer’s comment 11 #: 305-84)] human factors.

B-4u7 A 385 38:5 | Include reference to Martin et al., (2000, J Climate, Apnl 1st issue) here as this paper Accepted.
showed how a systematic error in precipitation develops during an ensemble of 5-day
"spin-up” runs
[Gill Martin (Reviewer’s comment [D # 167-11)]

B-498 A 389 389 | I think the previous paragraph has made the case for testing climate models in NWP Accepted. Text will be revised to make
maole, but it hasn't really pointed up results, Were improvements found, or found more this clearer.
quickly than would have been the case if the models were only evaluated in climate
mode?
[Francis Zwiers (Reviewer's comment D #: 3035-85)]

8-499 A 38:11 38:34 | | don't see the relevance of this section. Why 1s 1t there? The GloSea model 13 not used in | Taken into account. Only results that
IPCC and 1s dufferent from HadCM3 and HadGEMI. I suggest removing this text. are expected to be transferrable to
[Julia Shngo (Reviewer’'s comment 11 #: 243-24) HadCM3 will be cited.

8-300 A 3819 which ¢ months? It 1s well known that given the imitial conditions for April. ENSO state Taken into account. Only results that
forecasts for December can be well done; but mven the imtial conditions for December, are expected to be transferrable to
Aprnl conditions are very dulicult to forecast. Is that true in these studies as well? I so. HadCM3 will be ciled.
then this aspect 15 musleading. If the 'six month forecast’ statement 15 meant in general, The question of the seasonal prediction
then these models are domg better than models specifically designed to forecast ENSO barrier 1s too detailed to discuss in the
conditions, often with much finer resolution space available,
This also raises the more general question: how [ar removed 15 GloSea from the models
used for the IPCC assessment? If it 1s much different, e g, much finer resolution, than this
chapter has to be careful not to mislead readers into thinking that the results are relevant
for this IPCC report,
[David Rind (Reviewer’s comment 1D # 214-75)]

8-301 A 3819 Which 6 months? It 1s well known that given the mitial conditions for April, ENSO state Taken into account, Only results that
forecasts for December can be well done: but given the mnitial conditions for December. are expecled to be transferrable to
April conditions are very difficult to forecast. Is that true in these studies as well? If so, HadCM3 will be cited.
then this aspect 1s misleading. If the 'six month forecast’ statement 1s meant in general, The question of the seasonal prediction
then these models are doing better than models specifically designed to forecast ENSO barrier 1s too detailed to discuss in the

Confidential, Do Not Cite, Quote or Distribute

Harvard University - Environmental Science and Public Policy Archives Harvard College Library / Intergovernmental Panel on Climate Change Papers; IPCC Fourth Assessment Report Papers: Working Group |, The Physical Science Basis of

Cho08: Batch AB (06/15/06)

Page 55 of 91

Climate Change, 2005-2007; Expert and Government Review Comments on the Second-Order Draft, Chapter 8. ESPP IPCCAR4WGL1. Environmental Science and Public Policy Archives. Harvard College Library, Cambridge, Mass.




Expert and Government Review Comments on the Second-Order Draft IPCC Working Group | Fourth Assessment Report

Page:line

Batch

No, From To Comment Notes

conditions, often with much finer resolution. This also raises the more general question: space available.
how far removed 15 GloSea from the models used for the [PCC assessment? If 1t 1s much
different, e.g.. much liner resolution, than this chapter has to be careful not to mislead
readers into thinking that the results are relevant for this [PCC report.
[Govt. of United States of America (Reviewer’s comment [ #: 2023-329]]

8-502 A 38:35 3835 | I think this section could be a bit more comprehensive. Certamnly there are other models Rejected. To maimntain focus we
being used for seasonal to mterannual prediction (e.g., at ECMWF and the IRI). and the concentrate on models that are very
atmospheric components of quite a few models are being used in 2-tier seasonal close to those used in AR4. The decadal
forecasting svstems (e.g.. by the APEC Climate Centre - prediction work at UKMO did not
http:/Awww apee 1 netindex. php). A version of the UKMO model 1s also being used lor reach peer-reviewed publication in time
decadal prediction for inclusion m the review process, and
[Francis Zwiers (Reviewer's comment ID #: 303-86)] 50 has been omitted.

8-303 A 38:46 A48 | A confusing sentence. Extreme temperatures, for example, are NO'T related to any kind of | Agree, text moditied

mstability of the svstem.

[Govt. of Finland (Reviewer’s comment [D #; 2009-871]
8504 A 3846 3846 | This describes a particular kind of extreme event. Other kinds of high impact events that | Agree. text modified
occur on different space and time scales (e g, drought) could also be considered to be
exireme. The glossary definmition uses the phrase "rare within its pdf (probability density
function)” to describe extremes - which I think 15 appropriate and can be applied 1o all
scales.

[Francis Zwiers (Reviewer’s comment 1D #: 305-87)]

B-305 A 3849 38:51 | "This sentence 1s overly general and 1gnores the lesser ability of the models to simulate Agree, text modihed
precipitation extremes as compared to temperature extremes.”

[Govt. of Canada (Reviewer's comment [D #: 2004-172)]

B-506 A 3850 38:50 | I would add "surpnisingly” or "perhaps surpnsingly” Agree, text modified
[William Ingram (Reviewer's comment [D # 114-178)]
8-507 A 3853 3857 | "Again, these summary statements focus on simulation of temperature extremes without Agree, text modified (also see 8.5.2)

mentiomng less skillfull simulation of precipitation extremes "

|Govt. of Canada (Reviewer’s comment [D # 2004-174)]
8-308 A 38:53 38:57 | I think the wording here should be changed to make 1t clear what the authors of the Agree. text modified
chapter think. As written yvou seem to be finessing around providing vour own assessment
of the models.

[Martin Manning (Reviewer’s comment [D # 155-52)]

8-509 A 38:53 "Suggest changing ""summarized™” 10 ""exemphified”™" since quotes pertaimn only to noted
simulation of temperature extremes”
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€
|Govt. of Canada (Reviewer’s comment [D # 2004-173)]

8-310 A 3854 38.535 | "It is difficult to understand why Kharin et al. (2003) 15 quoted here, whereas sections Agree, text modilied
#.5.1 and 8.5 2 omit any mention of results from this paper. (While it 15 true that Khann et
al. considered atmosphere-only GCMs, so did Kiktev et al., whose results are accorded an
entire paragraph under 85.1.) "
[Govt. of Canada (Reviewer’s comment 1D # 2004-1735)]

8-511 A 39:1 39:1 | The place of a comma is wrong? "temperature has, been” should be "temperature, has agree
been"?
Lﬁcita Emorn (Reviewer’s comment 1D #: 62-10)]

8-512 A 392 39:7 | "The second half of this paragraph says much the same thing as the first. Suggest omitting | Agree. text modified

the tirst sentence.”

[Govt. of Canada (Reviewer’s comment 1D # 2004-176)]
8-513 A 39:4 "Suggest changing ""In this section, we assess the extreme events by examining
""The remainder of this section assesses the model simulation of™" *

1o noted, text modified

[Govt. of Canada (Reviewer's comment ID # 2004-177)]
8-514 A 39:9 3943 | The selection of certain locations to focus on temperature extremes (eg. South Australia, noted, we are assessing published paper
Russia and south-eastern UUSA) needs to be explamed. That 1s, why were these locations
chosen as exemplars?

[Gove. of Australia (Reviewer’s comment 1D #: 2001-358)]

B-515 A 399 432 | "Subsections 8 5.1 and 8.5 2 read as a sequence of disconnected summanies ol individual noled
papers. rather than as a synthesis in the manner of most of the rest of this chapter.”

[Govi. of Canada (Reviewer’s comment 1D #: 2004-178)]

8-316 A 3016 3916 | "simulated by HadAM3" - with anthropogenic forcing? agree
[William Ingram (Reviewer's comment [D # 114-179)]
B-317 A 39:28 but doesn't the run use 'ocean forcing', aka prescribed SSTs? Then whether the effect is Agree. text modified

caused by ENSO or not, the model 1s not producing the proper extreme response,
[David Rind (Reviewer’s comment 1D #: 214-76)]

B-518 A 39:28 But doesn't the run use 'ocean forcing', aka prescribed SS5Ts? Then whether the effect is Agree, text modified
caused by ENSO or not, the model 1s not producing the proper extreme response.
[Govt. of United States of Amenca (Reviewer’s comment [D #: 2023-530)]
8-319 A 39:40 3940 | favored -> favoured noted
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[Govi. of Finland (Reviewer’s comment [D #: 2009-881]
8-520 A 3944 39:44 [ I don't like to make (and also don't hike to receive) comments suggesting that there has Agree. text modified

been oversight in not citing work that I am personally associated with - but I think there
has been such an oversight in the case of this sub-section and the next Khann et al
(2005) document the performance of AMIP-2 models (which are closely related to the
atmospheric components used in the [IPCC AR4 models) in simulating temperature and
precipitation extremes. This paper 1s quoted in the mtroduction. but not assessed here.
While not citable in the AR4, a follow-on paper (still in review) assesses the AR4 models
and draws similar conclusions,

[Francis Zwiers (Reviewer’s comment 11 #: 305-88))]

8-521 A 3048 3949 | This sentence 1s saving no more than what ought to oceur (1.e. would with a perfect noted
madel) if point observations are compared with grid-box means from a model. If that 15
all that's going on 1t's too trivial to mention - 1if that has been properly allowed for as |
trust 1s the case. this should be mentioned explicitly to avoid the possibility of confusion.
[ William Ingram (Reviewer s comment [ # 114-180)]

8-522 A 404 40:5 | Please give the specific model name of the AOGCM as in many other citations in this Agree, included
chapter

"an AOGCM with two different resolutions (hares and medres of MIROC 3.2y and found

iﬂcita Emori (Reviewer's comment 1D #: 62-7)]

8-523 A 404 40:21 | This paragraph is too long & detailed: compress drastically noted
| Wilhham Ingram (Reviewer’'s comment [D # 114-181))
8-324 A 404 4004 | Kimoto te al. (2003) missing in References section (page 8-73) Agree, included
[Masahide Kimoto (Reviewer’s comment 1D #: 127-2)]
8-325 A 40:5 40:6 | Simular to #7, "a high-resolution AGCM (lhe atmospheric part of MIROC3 2(hires)) can Agree, included
[ Seita Emon (Reviewer's comment 1D #: 62-8)]
8-326 A 40:23 40024 | Refer the percentages to the entire globe or a certain area? Agree: it 1s global, text 1s modified
[Govt. of Finland (Reviewer’s comment 1D #: 2009-89)]
8-327 A 40:23 432 | It looks like these two paragraphs should be combined. the Burke reference 1s quoted Agree. text modified

twice saying more or less the same thing,

[Gareth S. Jones (Reviewer’'s comment 1D #: 121-69)]
B-328 A 40:36 40:45 | Oouchi et al (J Met Soc Japan 2006) used a 20km GCM to investigate future changes in Agree, included
tropical cyvelones, This should be referenced in Chapter 8 to remain consistent with
Chapter 10

[Ruth McDonald (Reviewer’s comment 1D # 173-13)]
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8-529 A 4(3:36 41:2 | The model simulation of interannual variability of wopical cyclone frequency has been Agree. included

assed by Camargo et al. (Tellus, 37A. 2005), Sug et al. (J Met Soc Japan, 2002) and
McDonald et al, (Climate Dynamics 2003).

|Ruth McDonald {Reviewer's comment [D # 173-16)]

8-530 A 40:47 40:51 | Other studies melude Camargo et al. (Tellus 57A 589-604 2005) and Yoshimura et al Agree. included
(2006). Camargo et al assessed tropical eyclones in 3 low resolution AGCMs. Yoshimura
et al assessed trpoical cyelones in T106 AGCM.

[Ruth McDonald (Reviewer’s comment 1D # 173-14))

8-331 A 4048 40:530 | The mtensity of the tropical cvelones in Bengtsson et al (2006) are only assessed against Agree, no change necessary
cyclones m ERA40 data and not observed cyclones. The cyclones in ERA40 may be less
miense than observed tropical cvelones.

[Ruth McDonald (Reviewer’s comment [D # 173-13)]

8-332 A 40351 40031 | However, varving degrees of errors (in some cases substantial) in simulated tropical storm | Agree, included
frequency have been noted in different models (e g.. GFDL Global Atmospheric Model
Development Team (GAMDT) 2004, Camargo et al. 2005). | Ref: Camargo, S., A. (5.
Bamston. and 5. E. Zebiak. 2005 A statistical assessment of (roical cvelone activity in
atmosphenic general circulation models. Tellus, 37A, 389-604.

| Thomas Knutson (Reviewer's comment 1D #: 132-4)]

8-533 A 40:53 40-55 | Comment: The performance of models in simulating track differences for EI Nino vears Agree, deleted
15 not even analyzed i most studies [ am aware of.  You should supply some references to
back up this statement. Some studies have shown some skill with simulating interannual
vanations in numbers of storms (e g., Carmargo et al. 2005; Vitart et al. 1997).

[Thomas Knutson (Reviewer’s comment 1D #: 132-3)]

8-534 A 40:53 40-55 | Citation 1s necessary. Agree, deleted
[Masato Sugi (Reviewer’s comment [D #: 259-1)]

8-335 A 400:53 41:2 | What 1s meant by "almost all the papers” 1s not very clear Do they refer to papers cited in | Agree, deleted
the previous paragraphs or model experiments in general? The reviewer wonders whether
the 85T-dependence of TC tracks 1s so much a robust result or not

Also, the reviewer, a non-expert i tvphoons, does not know of the evidence of the shift in
western N. Pacific typhoon tracks. A reference 1s nedded.

LMasahidc Kimoto (Reviewer’s comment 1D #: 127-4)]

®-3306 A 400:35 57 Should remove this sentence - it's a policy-related (or at least WGII related) concept. Agree. deleted
[Govt. of United States of Amenica (Reviewer's comment [D #: 2023-331)]

8-537 A 400:57 41:1 Needs references 1o the observational studies, Agree, reference included
| Seita Emon (Reviewer’s comment 1D #: 62-9)]
B-338 A 4057 41:1 Please provide a reference for the statement "Observational studies have shown, .. ® Agree, reference included
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[Thomas Knutson (Reviewer's comment ID #: 132-6)]
8-539 A 416 41:8 | The models tend to be poor at simulating the mtensity of tropical cyclones. Agree. text modified
[Ruth McDonald (Reviewer’s comment ID #: 173-17)]
8-540 A 419 41:9 | It doesn't appear that wind-related extremes have really been assessed here. Agree, “wind” deleted
[Senta Emon (Reviewer’s comment 1D #: 62-11))
8-341 A 41:10 41:13 | This 1s a statement of an opinion, rather than an assessment based on literature, and thus Noted, reference included to support
should be avouded 1n the AR4 report. Certamnly there 15 evidence that the simulation of assessment, text modified
extremes 1s sensitive to changes in small details in. for example. the representation of
deep convection, but this 15 not the same as saying that the only hope 15 to get down to
resolutions that allow explicit representation of convective systems. There is some basis
for believing that, despite poor performance on extremes, models can provide at least
useful qualitative information regarding future changes in precipitation extremes. To the
extent possible, that 15 an aspect that should be discussed.
[Francis Zwiers (Reviewer s comment 1D #: 305-89)]
8-542 A 41:20 after "forcmg” [ would add ", taking mto account only the "last” feedback processes Rejected. The definition of climate
(mvolving water vapour, seasonal snow and 1ce, clouds, and lapse rate changes)” sensitivity does not depend on the
[Danny Harvey (Reviewer's comment [D #: 101-44)] timescale of feedback processes.
8-543 A 41:25 why the word "largely"? Climate sensitivliy 15 determined solely by intemal feedback Rejected. The transient chmate
processes (recalling that the increase of IR emission as given by the Stelan-Boltziman law | response (wlach 1s one particular
15 also a feedback process, although some don't count 1t as such). measure of climate sensitivity ) also
[Danny Harvey (Reviewer's comment [D #: 101-45)] depends on the ocean heat uptake
Equilibrium climate sensitivity also
depends on strength of CO2 forcing as
it 1s defined with respect to CO2
doubling.
8-544 A 41:28 Chapter 6 ttself does not assess chimate sensitivity based on mformation from the L GM. Accepted. We now refer to section 9.6
but merely refers the reader (on pg 16, line 18) to Chapter 9 {except that the wrong section
of Ch 91s given: it should be 9.6.3.2). Thus, you are just sending the reader on a goose-
chase by refering him/her to Chapter 6. Instead, delete "(see Chapter 6)" and instead just
leave the reference o Chapter 9.
[Danny Harvey (Reviewer's comment [D #: 101-31)]
B-345 A 41:29 refer to the specific section of Ch 9 (9.6.3) or, more specifically, 9.6.3.1 for the last Accepted. We now refer to section 9.6.
millenmum and 9.6.3.2 for the LGM.
|Danny Harvey (Reviewer's comment 1D #: 101-52)]
B-5406 A 41:30 vou refer to further discussion of chimate sensitivity m Box 10.2 of Chapter 10, but in fact. | Accepled. A synthesis of climate
climate sensitivity (and pdfs of climate sensitivaty) 1s discussed in Sections 10,52, sensivity estimates from observations
10542 and 10.5.4.5, as well as here in Section 8.6. [ would give some serious thought to | and from models is given 1in Box 10.2.
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consolidating all of these discussions into one single discussion. preferably in Chapter 8. We have extended the discussion on the
It 15 dilficult with matenal on sensitivity pdfs discussed in 4 different places, on top of role of chmate feedbacks in chimate
there being other relevant material in Chapter 9 (9.6.3). I have raised this idea in my sensitivity in thus box (see chapter 10).
comments to Chapter 10 as well.
[Danny Harvey (Reviewer's comment [D #: 101-33)]

8-547 A 41:41 41:42 | Is it true that feedbacks between soil moisture and precipitation, et , do not have any Accepled. We have removed the end of
influence on the global top-of-atmosphere radiation balance? the sentence aboul the impact of these
[Govt. of Finland (Reviewer’s comment [D #; 2009-90)] feedbacks on the radiation budget.

B-54% A 41:53 41:536 | L object to the appropriation of a general term, transient climate response. (o mean one Rejected. We define thas term (TCR) as
specific example of a transient climate response. This 1s almost as bad as the TINFCCC it is defined in the glossary
defining "chimate change” as "chmate change due to human activities”
[Danny Harvey (Reviewer’s comment [ #: 101-46]]

8-349 A 41:35 Should be “centred on the ime of CO2 doubling™ both for clarity and tor consistency with | Accepted. Text modified to be
the Glossary. consistent with the glossary.
[Martin Manning (Reviewer’s comment [D # 155-33}]

8-350 A 42:1 the term "effective climate sensitvity” should be properly defined. It 1s the climate Accepted. Text modified.
sensitivity that would occur in equilibrium 1f the strengths of the individual feedback
processes observed at some point during the transient were to persist, unchanged, to the
new equilibrium,
|Danny Harvey (Reviewer's comment [D #: 101-47)]

8-351 A 42-4 Insert "weakly (+-20% for well-mixed greenhouse gases and non-absorbing aerosols)” Rejected. The impact may be larger in
alter "depends” the case of ozone forcing (e g Stuber et
[Danny Harvey (Reviewer's comment [D #: 101-48)] al., 2001).

8-552 A 42:12 42:12 | "gives no indication” - certamnly not true. "only considers"? "15 based solely on"? Accepted. Text modified.
[Wilham Ingram (Reviewer's comment ID # 114-182)]

%-353 A 4218 4218 | T suggest inserting "regional” before "variability" as global-mean vanability will still be Accepled. Text modified,
present.
[Keith Williams (Reviewer’s comment 1D #: 290-4)]

8-354 A 42:27 42:28 | Thas sentence 1s dangerously misleading, appearmg to say that model development 1s Accepted. Text modified.
centred on matching observations. It 1s not. a similarly important drive (more important
in my experience) 1s the drive to improve the physical basis,
[William Ingram (Reviewer’'s comment [D # 114-183)]

B-355 A 42:32 : this statement is fairly disingenuous. While climate sensitivity is not necessarily a factor | Accepted. Sentence removed.
m putting changes mnto a model, once the model 1s run, climate sensitivity does become an
1ssue. Witness the scramble at NCAR 1o increase its chimate sensitivity from the very low
values that prevailed at the time of the TAR and subsequently.
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[David Rind (Reviewer's comment 1D #: 214-77)]

8-356 A 42:32 This statement should be removed - model sensitivity 15 an 1ssue 1n model development, Accepted. Sentence removed.
perhaps not m the mitial implementation of subroutines but certainly 1 the assessment of
the model before it 1s released.

[Govt. of United States of Amenca (Reviewer’s comment 1D #: 2023-532)]

8-357 A 42:34 42:35 | I wonder if all the details given here are comrect. The equilibrium chmate sensisitivity for | Accepted. Text has been updated based
CGCM3E 1 (both versions) given in Table 8 8.1 15 3 4K while that Listed in the TAR lor on the fnal estimates of climate
CGCMI is 35K, so the sensitivity of the CCCma model has been ever so shghtly sensitivity from GCMs
reduced, rather than increased.

[Francis Zwiers (Reviewer's comment 1D # 305-907]

8-3358% A 42:33 42:35 | "coupled to a slab ocean” seems to qualify "Hadlev Centre model” only - I don't expect Moted. It 15 actually intended. and the
that 15 intended? distinetion between AOGCMs and
[ William Ingram (Reviewer’s comment [D # 114-184)] GCMs coupled to a slab ocean 15 now

done for more models.

8-559 A 42:45 42:48 | The example given 1s not one of the same change in different models: the bl schemes Moted. The Reviewer's remark is
miroduced were supposedly the same (though independently coded, & 1 believe never consistent with the text (nteractions
checked against each other), but the ones removed were totally different. between parametenzations make the
[Wilhiam Ingram (Reviewer's comment [D # 114-185)] change model-dependent)

8-360 A 42:52 42.55 | As climate sensitivity is defined as the RATIO of temperature response to radiative Rejected. Equilibrivm climate
forcing, differences in the radiative foreing (if they have been properly diagnosed and sensitvity 1s oflen defined as the
used in the computation of climate sensitivity ) cannot explain differences in the chmate temperature change associated with a
sensitivity among different models. doubling of the CO2 concentration
[Danny Harvey (Reviewer's comment [D #: 101-49]

8-361 A 43:2 43-6 The methods should be explained. Moreover, 15 the abbreviation CRF defined” 1" comment rejected (about methods)
[Govt. of Finland (Reviewer’s comment [D #; 2009-91)] owing to length limitations. As

mentionned in the text, these methods
are explained for instance i Bony et al.
(2006)

2" comment accepted (CRF now
defined).

B-362 A 433 A review of feedbacks 1s also provided by Stephens et al. (2003);, note this paper (in the Accepted. Citation added.
reference list) does not only deal with cloud feedback as the title suggests and provides an
alternative perspective to that of Bony et al. (2006)

[Richard Allan (Reviewer’s comment 1D #: 3-78)]

B-563 A 43:14 why should a 'substantial spread’ indicate a ‘closer consensus' Accepted. Text clanfied.

Ll..llin'lr.i Rind (Reviewer's comment 1D #: 214-7T8)]
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8-504 A 43:20 4320 | Vapor == vapour; explam here WIHY these feedbacks are anticorrelated. Accepted. Explanation added.
|Govt. of Finland (Reviewer’s comment 1D #; 2009-92)]
8-305 A 4331 "Suggest changing ""global feedback" to ""global surface albedo [eedback""" Accepted. Text modified.
[Govt. of Canada (Reviewer’s comment [D #: 2004-179)]
8-5606 A 43:38 4338 | in approach with = with approach n Rejected. Would not improve the text
[Govt. of Finland (Reviewer’s comment [D #:; 2009-93)]
8-567 A 43:39 43:39 | we will == we shall Rejected. Both formulations (will or
[Govt. of Finland (Reviewer’s comment 1D #: 2009-94)] shall) are correct.
B-308 A 43:42 Section 8.6.3.1 Despite the importance of water vapour feedback, 1 feel that this section 1s | Rejected. Length of text commensurate
too long and too detailed in comparison with many other sections with importance of feedback and extent
[Gill Martin (Reviewer’s comment [D # 167-12)] of developments since the TAR.
8-569 A 4344 Replacing "and" with "while" may improve the readability somewhat. Here 1s an First suggestion accepled, text
allernative suggestion: "Absorption of longwave radiation increases approximately with modified.
the logarithm of water-vapour concentration Since the Clausius-Clapeyron equation
dictates a near-exponential increase in moisture holding capacity with temperature and
atmospheric and surface temperatures are closely coupled (see Chapter 3, Section 3 4 1),
these constraints predict a strongly positive water vapour feedback if RH 1s close to
unchanged.”
|Richard Allan (Reviewer's comment 1D #: 3-79)]
8-370 A 43:45 4345 | "atmosphenc" plamly wrong. "tropospheric” meant Accepted, text modified.
[Wilhham Ingram (Reviewer’'s comment [D # 114-186)]
8-571 A 43:47 4348 | To help the reader. this claim needs some justification. Rejected. The anti-correlation between
[Govt. of Finland (Reviewer’s comment D #: 2009-95)] lapse rate and water vapour feedbacks
18 discussed in 8.6.2.3, and additionally
m Box 8 1. Space limitation precludes
discussion here also.
8-372 A 44:16 44:16 | "confidence" is a state of mind. "reliability” seems to be meant Accepted. text modified.
[William Ingram (Reviewer’s comment [D #: 114-187)]
8-573 A 44:26 44:30 | What 15 a CGCM? In earlier parts of this chapter it seems (0 mean a particular name for a | Accepted. Text modified to
maxdel from the Canadian Centre for Climate Modelling and Analysis (CCCma) e.g “AOGCM™ throughout section in line
CGCM2. But ] think here 1t 1s a genenc term for a tvpe of model (Coupled Global Climate | with usage throughout chapter.
Models). Is this defined anywhere?
|Gareth 5. Jones (Reviewer's comment [D #: 121-102)]
8-574 A 45:5 45:5 | Insert "water vapor/lapse rate” after "Evaluation of" m title of sub-section. Accepted, text modified.
[Keith Williams (Reviewer’s comment 1D #: 290-3)]
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45:16 differences also exist among the satellite reconstructions of UTIH i the dry regions. Accepted, comment added on satellite
making compansons somewhat tnicky. data uncertainty.

[David Eind (Reviewer's comment ID #: 214-79)]
8-576 A 45:16 Show a range of results Rejected. Current word usage
[Govt. of United States of Amenca (Reviewer’s comment 1D #: 2023-533)] deliberate as assessment 1s of model
‘skall’

8-577 A 45:24 I think it 1s better to change "EH" (o "humadity " since this Held and Soden (2000) show Accepled. text modified.

that the errors in vapour pressure and relative humidity do not strongly influence the
sensitivity of longwave radiation to the change in vapour pressure.

[Richard Allan (Reviewer's comment 1D #: 3-80)]

8-37% A 4528 2xsimulated m quick succession: suggest removing second "sumulated” Accepted, text modified.
[Richard Allan (Reviewer’s comment 1D #: 3-81)]
8-579 A 45:46 45:46 | "m part" - "largely" would give a more accurate umpression Accepled, text modified.
L"-"r"ilﬂum InE_mm (Reviewer's comment [D #: | H—-IEE_‘JJ
8-580 A 46:2 46:21 | There are a number of sigmificant caveats placed upon the Soden et al. (2002) study, Accepled. text modified.
namely using Pinatubo to test water vapour feedback, While these are correctly noted,
there 15 no reason why the trends i humidity or interannual vanability should provide any
more reliable information on the precise strength of the water vapour feedback, vet these
studies are not heavily caveated. I suggest, to improve the clarnty of this paragraph, a
shight re-ordenng: |"... A second approach uses the cooling followmng the eruption of Mt
Pinatubo, Using estimated aerosol foreing, Soden et al. (2002) found a model simulated
response of HIRS 6. 7um radiance consistent with satellite observations. They also found
that the model could only reproduce the observed global temperature response but only if
the water vapour feedback was active. Using radiation calculations based on humadity
observations, Forster and Collins (2004) found consistency in inferred water vapour
feedback strength with an ensemble of coupled model mtegrations (Figure 8.6 2),
although the lattude-height pattern of the observed humidity response did not closely
match any single reahzation. They deduced a water vapour feedback of 0.9-2.5 W m-2
K-1. a range which covers that of models under GHG lorcing (see Figure 8.6.1). An
important caveat on these studies is that climate perturbation from Pinatubo is small, not
siting clearly above natural vanability (Forster and Collins, 2004). Caution 1s also
required when comparing with feedbacks from increased GHGs, because radiative forcing
from volcamc aerosol s differently distributed and occurs over shorter timescales, which
can induce different changes in circulation and bias the relative land/ocean response
(although a recent CGUM study has found similar global longwave clear sky feedbacks
between the two forcings. Yokohata et al., 2005). Nevertheless. comparing observed and
modelled water vapour response to Mt Pinatubo constitutes one way to test model ability

Confidential, Do Not Cite, Quote or Distribute Cho08: Batch AB (06/15/06) Page 64 of 91

Harvard University - Environmental Science and Public Policy Archives Harvard College Library / Intergovernmental Panel on Climate Change Papers; IPCC Fourth Assessment Report Papers: Working Group |, The Physical Science Basis of
Climate Change, 2005-2007; Expert and Government Review Comments on the Second-Order Draft, Chapter 8. ESPP IPCCAR4WGL1. Environmental Science and Public Policy Archives. Harvard College Library, Cambridge, Mass.



Expert and Government Review Comments on the Second-Order Draft

IPCC Working Group | Fourth Assessment Report

ﬁ Page:line
No, & From To Comment Notes
to simulate humdity changes induced by an external global scale forcing. "]
|Richard Allan (Reviewer’s comment 11D #: 3-82)]
8-381 A 46:15 46:16 | line break messed up Accepted, text modified.
[William Ingram (Reviewer's comment ID # 114-189)]
8-382 A 46:20 46:21 | 1 am nol sure thal the statement that “climate perturbation [rom Pinatubo 1s small. .7 15 Rejecled. Forster and Collins (2004)
actually supported by the evidence. The impact on the SW and LW budgets 1s very clearly | find from both observations and
seenn. The monthly mean temperature variations were clearly above the mternal AOGUM expennments that the large
variability. So the statement 15 incorrect range in their estimates of the water
vapour feedback are the result of an
[Gareth 5. Jones (Reviewer's comment [D# 121-70)] inability to separate the forced response
from natural climate varnatiability,
8-583 A 46:40 46:40 | "broadscale” -= more usual "large-scale” Accepted., text modified.
[William Ingram (Reviewer's comment [D # 114-1907]
B-384 A 46:45 46:45 | Please add text 1o the chapter explamming what this represents in terms of the magnitude of | Accepted. This is now discussed in
the combined water vapor/lapse rate feedback (1.¢., the assessed evidence suggests a section 8.6.2.3
positive [eedback representing about a 30% amplihication of the response to global
warming. as shown in figure 8.6.1).
| Susan Solomon (co-chair WG 1) (Reviewer's comment [D #: 246-6)]
8-585 A 46:47 Box 8 1. What 15 this for? This box seems to repeat discussion in the previous sections Eejected. Box 8.1 serves to synthesise
and [ cannot [ind a reference to 1t. That said. the box summanses the preceding sections so | the upper tropospheric humidity
could perhaps be used instead? components of 8.6 as well as 2.3 and
|Gill Martin (Reviewer’s comment [D #: 167-13)) 3.4, and n addition to explam some of
the basic feedback processes related Lo
upper tropospheric hummdity and
temperature changes.
8-5806 A 47:54 48:5 | It should also be noted that the cooling effect of clouds 15 primanly felt at the surface Rejected due to space restrictions (this
during the davtime, while the greenhouse effect of cloud generally heats the atmosphere. addiion would not be fundamental for
[Richard Allan (Reviewer s comment ID #: 3-83)] the following discussion)
B-387 A 483 4¥:3 "may" reads as if one or the other will happen: "might” therefore better Accepted. Text modified.
[William Ingram (Reviewer's comment [D # 114-191 )]
8-3R8 A 48:23 48:23 | "to estimate” doesn't fit grammatically. Possibly some text has been lost, otherwise Accepted. Text modified as following:
"estimating” 1s needed *_requires an understanding of . and an
[William Ingram (Reviewer’s comment [ID # 114-192)] estimate of ..”
B-584 A 48:30 4846 | A suggested addition 1o the discussion of cloud altitude feedbacks: "Cess et al. (2001) Rejected. We do not review all the
[The influence of the 1998 El Nin"o upon cloud radiative forcing over the Pacific warm cloud feedback studies pubhished, but
pool. 1. Climate, 14, 2129-2137] suggested a strong influence of ENSC on cloud altitude | assess the main progress that has been
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and hence the balance between longwave heating and shortwave cooling. It 1s likely that done since the TAR in understanding
this 1s partly a regional effect relating to changes in the vertical motion fields (Allan et al. | climate change cloud feedbacks.
2002 [Influence of Dynamics on the Changes in Tropical Cloud Radiative Foreing during | Therelore we do not discuss processes
the 1998 El Nin"o 1. Climate, 15, 1979-1986]) that may also be linked with decadal that are unlikelv to be mvolved in
fluctuations in cloud properties (Wielick: et al. 2002 [Evidence for large decadal climate change cloud feedbacks (e.g.
vanability mn the tropical mean radiative energy budget. Science, 295, 841844 ]) and 15 the dynamically-driven change n
unlikely to be related to cloud feedback.” clouds associated with El-Nino).
[Richard Allan (Reviewer's comment 1D #: 3-84)]
B-390 A 4838 48:38 | First "the" sounds as il thas 15 a delinite fact: change to "a" Accepled. Text modified.
[William Ingram (Reviewer's comment TD # 114-193)]
8=541 A 45:41 4841 "IRIS" == "ins" {it's not an acronym) Accepted. Text modified.
LWiIlimn Ingram (Reviewer's comment [ #: 1 14-194)]
8-392 A 48:32 48:52 | "mto" == "mn" Accepted. Text modified.
[William Ingram (Reviewer's comment ID # 114-195)]
8-393 A 48:56 48:56 | Omut" 's " Accepled. Text modified.
|Wilham Ingram (Reviewer's comment [D # 114-196)]
8-594 A 4857 48:57 | Omut " 's " Accepted. Text modified.
| Wilhham Ingram (Reviewer's comment [D #: 114-197)]
8-395 A 49.9 49.9 | Not quite accurate - add "or no" after "low-level” Accepted. Text modified.
[Wilham Ingram (Reviewer's comment [ # 114-19%)]
8-396 A 49:9 statement is maccurate; low level clouds exist immediately before a warm front, not only | Rejected. Text says “with prevailing
i regions of descent thick, high-top frontal clouds in regions
[David Rind (Reviewer's comment 1D #: 214-80)] of synoptic ascent and low-level or no
clouds in regions of svnoptic descent™;
1t does not suggest that low-level clouds
exist only in regions of descent, nor that
high-top clouds are the only clouds
found in regions of synoptic ascent,
8-397 A 49:9 Statement 1s maccurate; low level clouds exist immediately before a warm front, not only | Rejected. Text savs “with prevailing
in regions of descent. thick. high-top frontal clouds in regions
[Govt. of United States of Amernica (Reviewer's comment [D #: 2023-334)] of synoptic ascent and low-level or no
clouds in regions of synoptic descent™.
it does not suggest that low-level clouds
exist only n regions of descent, nor that
high-top clouds are the only clouds
found in regions of synoplic ascent. .
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8-508 A 49:29 4940 | paragraph is confusing - if CRF approach shows half’ of the models having a positive and | Acceptled. Text clarified. We now
half a negative feedback. and PRI shows them all positive, 15 what 1s meant by the two write: ©_are well correlated (1.e. therr
approaches are 'well-correlated’ 15 that their relative ranking (which is most positive, relative ranking is sumilar), and their
which 15 less posiive, elc ) remained the same” Perhaps this could be said more clearly. exhibit a similar spread among GCMs.”
The last phrase 'similar range of magmitude’ is also quite confusing, given the positive
versus negative differences mn the two approaches.

[David Kind (Reviewer's comment 1D #: 214-81)]

8-399 A 49:29 49 Paragraph 1s confusing. If CRF approach shows hall of the models having a positive and Accepted Text clanfied. We now
half a negative feedback. and PRP shows them all positive, 1s what 15 meant by the two write: . .are well correlated (i.e. therr
approaches are 'well-correlated’ 1s that thear relative ranking (which 1s most positive, relative ranking 15 stmilar), and their
which 15 less positive, ete. ) remamed the same? Perhaps this could be said more clearly exhibit a similar spread among GCMs.”
The last phrase 'similar range of magmitude’ 15 also quite confusing, given the positive
versus negative differences in the two approaches
[Govt. of United States of Amenca (Reviewer’s comment [D #: 2023-333]]

B-6000) A 49:53 49:53 | Misleading in that in some models the clouds *don't* cover the large areas they should! Rejected. Despite the fact that models
Add "that should be" before "covered"? often underestimate the low-level cloud
[William Ingram (Reviewer's comment [ # 114-199)] cover, the repions covered by low-level

clouds cover large areas of the globe in
all the models.

8-601 A 313 50:13 | "has thus become more constraiming” doesn't read well - "has thus become more Accepted. Text modified according to
powerful"? "thus constrains the models more™? your suggestion
[William Ingram (Reviewer’s comment [D #: 114-200)]

8-602 A 50025 Al the end of the paragraph, add "Unfortunately, large uncertainties exist in the relative Accepted. Text was saying “(note
amounts of clouds in different layers as well as their optical properties due to inherent however that uncertainties remain in the
difficulties determining the cloud layers using any passive satellite observations especially | observational determination of the
for overlapped clouds (Chang and L1 2005a). The latest global cloud statistics obtamned relative amounts of the different cloud
from MODIS (Chang and L1 200b) showed much less mid-level clouds and more low- types).” We have modified the text by
level clouds than those obtained from the ISCCP (Rossow and Schaifer 1999) due to removing brackets and by citing Chang
different treatments of overlapped clouds. In companison with the new MODIS cloud and L1 (2005b) at the end of this
product, problems suffered by GCMs seem to be less serious in generating mid-level statement
clouds than low-level clouds.”

[Zhanging Li (Reviewer’s comment ID #: 147-12)]

8-603 A 3026 5(0:27 | The sentence would flow better with ... mability to simulate the right strength ..." Accepted. Text modified according to
[William Ingram (Reviewer's comment ID # 114-201)] your suggestion

8-604 A 50030 30033 | This sentence 15 of course true, but the stronger statement that even the more plausible Rejected. A tractional change in optical
possibility of right [ractional change in cloud optical depth would also give too little effect | depth is sull a change in magnitude and
seems worth making to me, 15 covered by the statement already in
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[William Ingram (Reviewer's comment ID #: 114-202)] the text. It is not obvious to us that a
nght fractional change n cloud optical
depth 1s more plausible.

B-605 A 50:37 50:38 | "muxed-phase cloud water distribution" -> "distnbution of each phase of cloud water” Accepted. Text modified according to
[William Ingram (Reviewer's comment ID #: 114-203)] your suggestion.

8-606 A 50041 50041 | "clouds” -= "cloud" Accepted. Text modified
[William Ingram (Reviewer's comment 1D #: 114-204)]

R-0607 A 50043 50043 | "conditionS" Accepted. Text modified.
[William Ingram (Reviewer s comment 1D #: 114-205)]

B-O08 A 50:49 50030 | "exhabit ... observations” -> are most different and least realistic” Accepted. Text modified according to
[William Ingram (Reviewer’s comment [D # 114-206)] Vour suggestion

8-609 A 30:55 50055 | "clouds' " == "cloud” Accepled. Text modified.
[Wilhiam Ingram (Reviewer's comment [D # 114-207)]

8-610 A 51:2 512 | Insert "current” before "models™ - we know, for instance, that HadCM2 had a very Accepted. Text modified.
different high cloud feedback linked to 1t having extensive very thin cirrus, which other
GCMs do not but which 1s observed - if some future GCMs are more realistic i this
regard they might also show a similar feedback
| William Ingram (Reviewer's comment [D # 114-208)]

8-611 A 5317 517 "introduce bv" == "due 10"7? Accepted.
[William Ingram (Reviewer's comment [D # 114-209))

8-012 A 51:26 51:31 | These 2 sentences say nolthing that 1s not obvious: unless quantitative quotation is thought | Accepted. The two sentences removed.
worthwhile, omit
[Wilham Ingram (Reviewer's comment [D # 114-210)]

8613 A 51:26 I mav be missing something but T did not see the connection between the argument being Rejected. For details see Hall and Qu
made in the text and what 15 shown in the Figure. Why does a correlation between (2006)
madelled spring time and seasonal marginal change in albedo. which I would imagine
could be due to any number of model factors, mean that addressing the seasonal cvele
birases not guarantee a (more?) realistic result. [ suspect some steps 1 vour thinking are
missing from the text.
[Martin Manning (Reviewer’s comment [D #: 155-54]]

B-G14 A 1.9 51:29 | increase in solar radiation -> increase 1n absorbed solar radiation Rejected. The text has been removed
Lijm-t. of Finland (Reviewer’s comment 1D #; 2009-96)]

8-0615 A 51:46 5146 | "by" -="in" Accepted
|[William Ingram (Reviewer's comment [D # 114-211)]

8-616 A 51:52 51.52 | What 1s UMLT I guess a typo for OML, meaning slab - if so, say that & be consistent Taken into account, Text modified.
with rest of chapter: 1if not. explain
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[William Ingram (Reviewer's comment ID # 114-2127]
8617 A NE:55 51:55 | "numerous" = "other" Accepted
[William Ingram (Reviewer’s comment [D # 114-213)]
8-618 A 52:7 52:7 "temperature”! So temperature changes can affect warming! Is that really what's meant, Taken into account. Text modified
or was "lapse rate"?
[William Ingram (Reviewer’s comment [D # 114-214)]
8-619 A 32:13 52:46 | The report would benefit if this section could discuss the likely relative magmiudes of Accepted. The relative magmiude of
water vapor/lapse rate, clouds, and crvosphere feedbacks. at least broadly. The report the different feedbacks is now
notes the enhanced confidence in the water vapor/lapse rate feedback and suggestsitis a discussed mn section 862 3
large and positive term but stops short of comparing it to the other terms - water vapor 1s
probably the largest feedback, correct? although clouds may be comparable models do
not suggest clouds are larger? then finally please state the best assessment of the size of
the crvosphere teedbacks, whach are signiticant but likely smaller, right? A few sentences
summarizes this would be very helpful.
[Susan Solomon (co-chair WG 1) (Reviewer’s comment [ #: 246-7)]
8-620 A 3218 52:20 | The point about the metries being insensitive to the methodology doesn't seem very clear, | Accepted. Sentence removed.
It 15 hard to imagine how you might make a metric insensitive to the particular measure of
the difference between models and obs that 15 used, but still make 1t sensitive to
differences between models in those differences between models and obs
[Francis Zwiers (Reviewer's comment [0 #: 305-91)]
8-621 A 52:29 4 Chimate metrics should also include the simulation skill of the AR4 models for the 20th Moted. The simulation of the AR4
century (1t could be nght for the wrong reasons, but nevertheless, 1t 15 a test). models for the 20" century is part of “a
[Govt. of United States of Amernica (Reviewer’s comment [D #: 2023-336)] wide variety of climate statistics,
mcluding simulations of the mean
climate and variability ™.
8-622 A 52:36 52:36 | Should "upper relative hummdity” be "upper troposphere relative humadity"? Accepted. Text modified
[Francis Zwiers (Reviewer's comment [D #: 305-92)]
8-023 A 52:41] 52:41 | Should there be additional candidates that relate to coupled atmosphere-ocean and/or Rejected. The list of processes that 15
atmosphere-land processes”? hsted in this paragraph 1s obviously not
[Francis Zwiers (Reviewer’s comment 1D # 305-93)] exhaustive. We restrict the list to those
processes whose role in chimate
sensitivity has been highlighted in 8.6
(note also that coupled atmosphere-
ocean processes are mvolved mn cloud
feedbacks and atmophere-land
processes in snow-albedo feedbacks).
B-624 A 52:53 52:54 | "The . . threshold" too strong as a general statement: many aspects are smooth Rejected. Text added to make defintion
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[William Ingram (Reviewer’s comment [D #: 114-213)] clearer.

8-625 A 534 538 Is this paragraph really needed? It doesn't really provide the reader with an assessment of | Rejected. This paragraph gives the
threshold detection methods, and I don't think 1t helps him/her understand the material reader some information on statistical
that follows. Moreover. 1 suspect that the methods histed here (and one could add quite a methods used to find abrupt changes.
few others as well) were not developed specifically for the problem of detecting abrubt The use of these methods 1n some sense
change of the kind that 15 considered here (1.¢, that which results from a change in determines what 1s “abrupt”.
forcing. and 1s disportionately large as compared to responses to forcing under other
circumslances)

[Francis Zwiers (Reviewer's comment 11 #: 305-94))

8-626 A 5318 53 18 | For consistency with above paragraph and later section, the section heading should read Accepted. Title changed.

"Forced, Abrupt Climate Change”.
[Govt. of Australia (Reviewer's comment ID # 2001-359)]
B-627 A 53:20 3332 | Maybe I've missed 1t but I think the text only says that the MOC weakens but doesn't say Accepted, Text added.

anywhere WHY . i e. mainly reduced density through surface warming and freshening in
the North Atlantic, with some other more complicated and less understood processes
[Reto Knutti (Reviewer's comment 1D #: 133-7)]

R-G2K A 53:30 5333 | I wouldn't say the dnvers of the MOC are 'unclear'’, in fact you hist the two important Accepted. Text modified.
drivers, it's only unclear how much they both contribute, The current sentence umplies that
we don't know anythimg about 1t, which T think 15 incorrect. T would also mention that the
MO 15 to some degree a self-sustaining process with the salt advection to the North

Atlantic,
| Reto Knutti (Reviewer’s comment 1D #: 133-6)]
8-629 A 33:34 "Some modelling studies.. " T have noted already lor the FOD that the choice ol Accepted. Text used as sugpested.

references here 1s mappropriate: the results of Tziperman 97 have been shown in the peer-
reviewed lhiterature (Rahmstorf & Ganopolski, J. Clim. 19949, ) to be an artefact of an
unphysical experimental design; this paper should either not be cited, or together with a
caveal pointing to the rebuttal paper. It does not even clearly investigate a threshold. Rind
et al 2001 also does not demonstrate thresholds. On the other hand, we now have a
systemalic model intercompanson study Tor thresholds with 11 participating models,
which can be cited instead (and 15 referenced later in the chapter anyway). [ propose to
replace this sentence with: "A systematic model intercomparison study (Rahmstorf et al.
2005) found that all 11 participating models of intermediate complexity have a threshold
where the MOC shuts down. Due to the high computational cost, such a search for
thresholds has not yet been performed with full coupled GCMs, but some of the
participating models included ocean GCMs."

[Stefan Rahmstor! (Reviewer's comment 1D #: 206-32)]

B-630 A 33:4] 53:41 | "This" = "Such"? Accepted. Text modified as suggested.
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[William Ingram (Reviewer's comment [D #: 114-216)]

8-631 A 53:44 5344 | "recovers” -= "retums” Accepted. Text modified as suggested.
[William Ingram (Reviewer’s comment [D # 114-217)]

8-632 A 53:47 5348 | Clearer to drop "it" & then replace "the circulation” with "it"? Accepted. Text modified as suggested.
[Wilham Ingram (Reviewer's comment 1D # 114-218)]

8-633 A 53:54 543 | Although it may be true that an idealized, imposed shutdown of the MOC can cause Accepted. Text modified as suggested

strong local cooling, but not an ice age (whach 1s the mamn point of thas paragraph), 1
would add the following at the end of the parpagraph. so that the reader has a good
perspective on the latest model results: "However, in a recent intercomparison involving
11 coupled atmosphere-ocean models (Gregory et al., 2003), the MOC decreases by only
L0-30% durmng a 140-vear period (as CO2 quadruples), and in no model 1s there a cooling
anywhere (as the global-scale heating due to mcreasing CO2 overwhelms the local
cooling effect due to reduced MOC)"

[Danny Harvey (Reviewer's comment [D #: 101-50)]

8-634 A 53:54 54:3 | As one of the two authors (not Keigwin, & please note spelling) mentioned in reference to | Taken into account Sentence deleted.
a website article on abrupt chimate change, let me say that we NEVER said that any global
warming-induced abrupt collapse of the MOC could lead to an 1ce age. This 1s simply not
true and must be corrected. If one reads our reference in the present IPCC draft, we DO
refer to possible chimate change akin to the Little Ice Age, but this 1s an order of
magnitude different and should not be confused with an 1ce age. The entire paragraph
should be stricken unless a bonahde scientific reference to an MOC-collapse leading to an
1ce age can be found.

[Terrence Jovee (Reviewer's comment 1D #: 122-6)]

B-635 A 53:54 It belongs to the procedures of the IPCC that 1t bases 1ts assessment on peer reviewed and | Taken into account. Sentence deleted.
published scientilic/technical hiterature. The given reference in connection with the
statement "the change of state of the MOC could cool the Northern Hemisphere as GHG
merease and potentially cause a future 1ce age” (Jovee and Keigwin) do not belong to this
category of hterature. Please add a peer reviewed and published reference that actually
validate this statement or delete it completely,

[Govt. of Germany (Reviewer’s comment [D #: 2011-54)]

B-630 A 33:54 Review Editor, please check this! [ made this comment before, but the authors apparently | Taken into account. Sentence deleted.
insist on promoting false statements, which as a reviewer [ find highly frustrating and
ditficult to understand the reasons for. No researcher to my knowledge has ever
speculated that "the change of state of the MOC could cool the Northern Hemisphere as
GHG increase and potentially cause a future 1ce age”, and even the reference given simply
does not do 1. [ repeat my FOD comment here: "This discussion does not belong i this
chapter, and also seems to be a knee-jerk reaction to a Hollvwood film - why discuss a
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Holly wood desaster movie scenario? As [ar as I know, no scientist has ever suggested that
greenhouse warming could cause an 1ce age - as witnessed by the fact that the reference
given (Jovee and Keigwin) is only to a web page, and this page does not even say that an
ice age could be caused. (It does speak about a "hittle 1ce age”, refer to Chapter 6 1f there 15
any confusion here between L.TA and a real ice age.)" You've got to either find a reference
that actually savs what you want to rebut here, namely that researchers have speculated
about a new 1ce age being tnggered this way (and [ doubt vou'll find one), or you've got to
drop this paragraph. What's the point? It 15 disturbing that the chapter authors did not even
bother to correct the spelling of Llovd Keigwin's name in response to my comment - did
vou read 1t at all?
[ Stefan Rahmstor!l (Reviewer’s comment [D #: 206-T)]

R-037 A 54:11 54:11 "lead" -= "led"” Accepted. Text modified as suggested.
[William Ingram (Reviewer's comment [D #: 114-219)]

B-03¥ A 54:15 The dependence of thresholds on location has not been systematically investigated by Accepted. Reference added
Rind et al. 2001, but it has been by Rahmstorf 1996, Sorry this is pro domo, but [ think
the latter 15 clearly the more appropnate reference here. Rahmstorf, 8. (1996), On the
freshwater forcing and transport of the Atlantic thermohaline circulation, Clim. Dwvn., 12,

T99-811.
Lf:'-lt:fan Rahmstorf (Reviewer’s comment 1D #: 206-33)]

8-639 A 534:17 5417 | "models" -> "models' " Accepted. Text modified as suggested
| William Ingram (Reviewer's comment ID #: 114-220)]

-0 A 54:21 54:22 | Add the following reference after "Gregory et al. 2005". Zhou T, R, Yu, X. LY. Guo et | Rejected. Many references for water
al., 2005, Weak response of the Atlantic thermohaline circulation to an increase of hosings nol mcluded: [ixon et al , elc.
atmospheric carbon dioxide in IAP/LASG Climate Sy stem Model, Chinese Science
Bulletin. 30(6), 592-398
[Govt. of China (Reviewer’s comment 1D #: 2006-67 )]

8-041 A 54:22 Add one sentence: "Meltwater runof from a melting of the Greenland i1ce sheet 15 a Accepled. Text modified as suggested
potentially major source of freshening not vet included n these models (see 8.7.2.2).

[Stetan Rahmstorf (Reviewer's comment 1D #: 206-34)]

B-642 A 54:23 534:23 | Replace "are important in many models® with "are also important in many models"? Accepted. “also” added to text.
[Francis Zwiers (Reviewer’s comment ID # 303-93)]

8-643 A 34:38 54:39 | Perhaps cross-link with Ch. 4 here - they point out that new observations show ice- Accepted. Chapter 4 reference added.
streams and glaciers can accelerate quickly (which might change the balance between
runoft and calving).

[anc.:i:-' Zwiers (Reviewer’s comment [D #: 3035-96)]
B-644 A 54:43 54:43 | For brevity, omit "the reader 15 encouraged” Accepted. Text deleted.
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[William Ingram (Reviewer's comment [D #: 114-221)]

B-645 A 54:57 54:57 | Omat "leading to a" & "of™ Accepted. Text deleted.
[William Ingram (Reviewer's comment [D #: 114-222)]

B-646 A 54:57 note there 1s also the potential for NADW changes to instigate changes in the deep water Taken into account. Sentence added
formation around Antarctica, with potential unpacts on Antarctica - see Rind et al., 200] refeencing Rind et al. 2001
(reference already listed)
[David Eind (Reviewer's comment [D #: 214-82)]

8-647 A 54:537 MNote that there 1s also the potential for NADW changes to instigate changes in the deep Rind et al. (2001) found that changes in
water formation around Antarctica, with potential impacts on Antarctica - see Rind et al . the NADW formation rate could
2001 (reference already listed) instigate changes in the deepwater
[Govi. of United States of Amenca (Reviewer’s comment [D #: 2023-337)] formation around Antarctica.

B-04% A 55:1 351 Capitalize mitials of "bottom water” Accepted. Text modified as suggested.
[William Ingram (Reviewer's comment 1D # 114-223)]

B-649 A 557 557 | Add "possible” before "climate” Accepted. Text modified as suggested.
[Wilham Ingram (Reviewer's comment [D #: 114-224)]

8-630) A 55:12 53:14 | These two sentences do not hang together very well. The 3 vear timescale 1s mentioned Accepted. Text modified as suggested
twice, once would probably do!
|Gareth S. Jones (Reviewer's comment 1D # 121-71)]

8-631 A 3518 3320 | It 15 stated i section 8.6 that the clunate sensitivity can vary with dulerent tvpes of Accepted. Text modified as suggested
forcing. This caveat should be added here. [t would also help to have "conceptually " after
"seems”.
[Keith Williams (Reviewer’s comment 1D #: 290-6))

8-032 A 35:18 55:22 | Might be useful to cross-link to Ch 9 here (e.g.. discussion at the end o 2.6.2.2 on Accepled. Text modified as suggested
whether the response to voleanic forcing can be used to constrain the climate sensitivity )
[Francis Zwiers (Reviewer's comment 1D #; 305-97)]

B-633 A 55:25 55:25 | "mn the oceans" -= "on the sea bed" Accepted. Text modified as suggested
[William Ingram (Reviewer s comment [D # 114-223)]

8-654 A 55:25 55:26 | "in situ water pressure and temperature fields” -> "high pressures and low lemperatures” Accepled. Text modified as suggested
[William Ingram (Reviewer's comment [D # 114-226)]

8-635 A 35:25 55:26 | Cross link to 4.7.2.4 (whach talks in part about subsea permalrost and methane gas Accepted. Text modified as suggested
hydrates)
|Francis Zwiers (Reviewer’'s comment 11 #: 305-98)]

8-630 A 5528 55:28 | melti -> melting Accepted. Text modified as suggested
|Govt. of Finland (Reviewer’s comment 1D #; 2009-97)]

8637 A 35:28 353:28 | ... permalrost melting and ... Accepled. Text modiied as suggested
[Marco A. Giorgetta (Reviewer's comment [D # 85-5)]
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8-058 A 35.28 5528 | "melti" -» "melting" Accepted. Text modified as suggested
| Wilham Ingram (Reviewer's comment [D # 114-227))

8-639 A 33:35 5335 | Alsocite Ch 4, Accepted. Text modified as suggested
[Francis Zwiers (Reviewer's comment [D #: 305-99)]

B-660 A 55:41 55:42 | Typo at the end of line 41, beginming of line 42. Accepled. Text modilied as suggested
[Francis Zwiers (Reviewer's comment 1D #: 305-100)]

8-061 A 3542 5542 | Remove 'ne 15 can', Accepted. Text modified as suggested
|Govt. of Finland (Reviewer’s comment [D #: 2009-98)]

8-662 A 5542 5342 | Omat "ne 1s can" Accepted. Text modified as suggested
LWilIiam Ingram (Reviewer's comment [ #: 1 14-228))

8-663 A 35:43 53343 | Remove duplicate ‘can’ Accepted. Text modified as suggested
[GovL of Finland (Reviewer’s comment [D #; 2009-991]

8-064 A 55:43 5543 | Omit "can" Accepled. Text modilied as suggested
[William Ingram (Reviewer's comment [D #: 114-229)]

8-06035 A 33:51 5552 | I don't think the reason why the model's climate sensitivity matters will be obvious to the | Accepted. Text added.
mnocent reader: cross-relerence or very bnel explanation
[William Ingram (Reviewer's comment ID #: 114-230)]

B-000 A 55:54 56:2 | Should make 1t clearer that these are only model results (& I think fairly preliminary. in Accepted Text added.
that they have not vet been confirmed by a range of models?)

[William Ingram (Reviewer's comment ID # 114-231)]

B-66T A 55:55 55:55 | In what Kind of model? Taken into account. Text added.
[Francis Zwiers (Reviewer’s comment 1D #: 305-101))

B-6G6K A 564 56:4 | Why 'preliminary’ in this sentence? | agree there are only few studies, but preliminary Rejected. The model results are
implies somehow inferior. incomplete. or uncertain. incomplete in the sense that they are
|[Reto Knutt (Reviewer's comment 1D #: 133-8)] ocean-only, land changes are not

included.

B-669 A 564 56:7 | the paleo-perspective 1s useful here - abrupt climate changes in the paleorecord are 1n Noted
general associated with only small changes in atmospheric CO2.

[David Rind (Reviewer’'s comment [D #: 214-83)]

8-670 A 3654 T The paleo-perspective 1s useful here - abrupt climate changes in the paleorecord are in Noted.
general associated with only small changes in atmospheric CO2.

[Govt. of United States of Amenica (Reviewer's comment [D #; 20023-338)]

B-671 A 569 56:10 | This sentence is hard to read (so hard that I don't really understand what is being said). 1 Taken into acount. Text deleted.
think "similar" needs changing or adding to.

[Keith Williams (Reviewer’s comment 1D #: 290-7)]
8-672 A 56:26 56:27 | Should "peniod” be "periods” or has "a" been left out after "durmg"? Accepted. Text modified as suggested
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[William Ingram (Reviewer's comment ID #: 114-2327]

8-673 A 36:26 36:26 | An article is missing before "relatively”. Accepted. Text modified as suggested
[Francis Zwiers (Reviewer's comment 1D #: 305-102)]

8-674 A 56:29 529 | Omut 2nd "15" Accepted. Text modified as suggested
[Willham Ingram (Reviewer's comment 1D # 114-233)]

8-675 A 56:29 533 | Tdon't think there 1s an 1ssue for detection and attnbution, The deterministic response to Rejected. We disagree with the
external forcmng appears to provide a good explamation for lustorical global scale changes | reviewer. A large abrupt event in the
during the 20th century. and dunng the last millennium at least (Chapter 9). However, if future may look like a forced response
there were areal possibility of unforeed abrubt climate change in the future, then that and thercfore be a problem for
would make the projections less certain, and thus would make 1t more difficult to detection/attribution studies.
formulate mutigation and adaptation policy. 5o the real question, [ think, 15 whether
anthropogenic foreing is driving the earth system closer to a base state where unforced
abrubt change becomes more likely, Is there any evidence to suggest that this might be
happening?

[Francis Zwiers (Reviewer’s comment 1D #: 305-103))

B-676 A 56:33 36:33 | Omt 2nd "the” Accepted. Word deleted.
[William Ingram (Reviewer's comment [D # 114-234)]

8677 A 56:40) 640 | Omut "of which" Accepted.

[William Ingram (Reviewer's comment [D # 114-2335)]

R-O7H A 56:47 56:49 | The number can be very large 1if the model 15 computationally cheap enough & the Accepted. Text modified.
dilferent cases can be generated (semi-)automatically, as climateprediction.net has shown
(though certamnly those are important restrictions)

[Wilham Ingram (Reviewer's comment [D # 114-236)]

8-679 A 56:53 535 | Points 1 & 2 oddly arranged - the relationship between emissions & concentrations 1s Rejected. In simple climate models, the
rased 10 a powmt in its own right for gases but the harder task for aerosols 15 absorbed mto | radiative foreing assoctated with
the end of point 2. Treat them more consistent]y! aerosols 1s scaled on aerosol precursor
[Wilham Ingram (Reviewer's comment [D # 114-237)) CITIISSI0NS,

R-O80 A 374 57:4 | "particularity" is not a common word & I'm uncertain what is implied - "feature"? Accepled. Text modified.

"property"?
LWilIium Ingram (Reviewer's comment [ #: 1 14-238)]

B-681 A 537:16 Creneral comment on EMICs: mn response Lo question 8.1 (p.91), the lirst source of Rejected. Some EMICs, like the
confidence listed for climate models 15 that they solve the [undamental equations for atmospheric part of UVIC, are energy
conservation of mass. momentum, and energy (as well as moisture). To the extent that balance models which are derived from
EMICs violate this condition, they cannot be thought of as supplying a confident the constraint to fulfill the conservation
numerical conclusion regardless of how well they can reproduce results from GCMs - of heat and moisture. Other EMICS,
simulating the right result for the wrong reason does not improve a model's reliabilaty. ke LOVECLIM, are “simplified
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[David Rind (Reviewer's comment 1D # 214-84)] GCMs”, and they conserve heat, mass
and momentum as good as GCMs. For
some other EMICs, ike CLIMBER-2,
the goverming equations are dernved
from first principles. Note that not all
GCMs solve the fundamental
equations. Indeed, most GCMs are
based on filtered equations, and all
GCMs use numerical approximations of
these equations. At the end, both
EMICs and GCMSs conserve heal, mass
and momentum as good as the
mmplemented numencal schemes
permit. The Authors consider that the
EMIC Iimitations are clearly mentioned
in the text and do not need to be further
underlined.
8-082 A 37:16 General comment on EMICs: in response to question 8.1 (p.91). the [irst source of See answer (o comment 8-081
confidence listed for climate models 1s that they solve the fundamental equations for
conservation of mass, momentum, and energy (as well as mowsture). To the extent that
EMICs violate this condition, they cannot be thought of as supplying a confident
numerical conclusion regardless ol how well they can reproduce results from GCMs -
simulating the nght result for the wrong reason does not improve a model's relhiabilaty.
[Govi. of United States of Amenca (Reviewer's comment [D #: 2023-339)]
8-083 A 57:2] 5721 | "designed” - 1s "intended” or "suitable” or (my guess - but if 50 a bit too much 15 being Accepled. "Designed” has been
packed mto one word) both meant”? "though the design of some 15 not suitable"? replaced by “sutable™.
[William Ingram (Reviewer's comment TD # 114-239)]
8-684 A 57.25 57:25 | mvaluable -> valuable? Rejected. “Invaluable” means
[Govt. of Finland (Reviewer’s comment [D #: 2009-100)] “extremely valuable™.
B-H683 A 57:48 5748 | Omit "in the vertical direction”, or at the very least. "direction” Accepted
[William Ingram (Reviewer’'s comment 1D #: 114-240)]
R-686 A 57:57 58:1 So one "scenarto” 1s simply the Ist half of the other scenario? [ suspect not: 1 suspect Accepted. Text clarified
both scenarios also mclude a stabilization this text forgets to tell us about
[William Ingram (Reviewer's comment ID # 114-241)]
B-687 A 58:17 3817 | The tuned sensitivities are from fitting to a coupled run, while does not necessarily have Rejected. This information 1s given at
the sam ¢ sensitivity as the slab run nomally used to determine sensitivity, I believe thas page 38 lines 11-17 of the 50D,
15 more important than some of the points mentioned and should be added.
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[Eeto Knuttn (Reviewer's comment ID #: 133-9)]
B-GHE A 58:22 58:22 | If "mtegration” needs explaining. don't use 1t - just say "the number of components... " Accepted. Text modified.
[William Ingram (Reviewer’s comment [D # 1 14-242)]
R-GRY A 58:22 5822 [ Omat "Earth's" & "bemng" to simphify this complex phrase Accepled.
[Willham Ingram (Reviewer's comment 1D # 114-243)]
8-690 A 58:34 5834 | What does "integrity" mean? "vanation"? Accepted. Text clanfied
[Wilham Ingram (Reviewer's comment [D # 114-244)]
8-691 A 58:40 5840 | Present day is what period? Accepted. The term “present-day
[Francis Zwiers (Reviewer’s comment 1D #: 305-104)] climate™ was used as a substtute for
“pre-industrial climate in equilibrium
with an atmospheric CO, concentration
of 280 ppmv”. The text has been
modified to explam more precisely
whal has been done.
8-0692 A 58:48 58:48 | "favourably" normally means "better”. not. as here, "a bit worse overall, but not by {ar Accepted. Text modified
considering how much simpler they are”. [ can't think of a word that 1s just what's needed
("satisfactonly” or "surpnsingly well” don't seem really nght) so suggest adding ", given
their comparative simplicity” to the end of the sentence
[William Ingram (Reviewer's comment [D #: 114-243)]
B-06U3 A 59:23 59:23 | A synthesis section 1s vital for this chapter, to allow policy readers to get an accurate Rejected. This function 1s served by the
picture of the scope of current climate modelling work. the capacity of that modelling to Execulive Summary.
project future chmate change and advances in the modelling that have occurred since the
TAR.
[Govt. of Austrahia (Reviewer's comment [D # 2001-3607]
8-094 A 63:20 Relerences to be added to Chapter 8: References will be added if cited 1n
Chang. F -L , ad 7. L1, 2005a: A new method for detection of cirrus overlapping water revised texi
clouds and determination of thewr optical properties, J. Atmos. Sci., 62, 39934009,
Chang, F -L... and Z. L1, 2005b, A near-global climatology of single-laver and overlapped
clouds and their optical properties retrieved from Terra/MODIS data using a new
algorithm, J. Climate, 18, 4752-4771.
Rossow, W, B., and R. A. Schiffer, 1999: Advances in understanding clouds from [SCCP,
Bull. Amer. Meteor. Soc., 80, 2261-2287
[Zhanging Li (Reviewer’s comment ID #: 147-13)]
8-695 A 73:18 73:20 | Jungclaus, JH. . M. Botzet, H. Haak. N. Keenlyside, J-J. Luo, M. Latf, J. Marotzke, U. Text modified
Mikolmyewicz, and E. Roeckner, 2006; Ocean circulation and tropical vanability n the
coupled model ECHAMS/MPI-OM. I. Climate. in press.
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[Marco A. Giorgetta (Reviewer’s comment ID #: 85-3)]
B-6Y6 A 73:21 73:21 | K-1 developers --> K-1 model developers; also m Table 8.2.1 (page ¥-95) Text modified
[Masahide Kimoto (Reviewer’s comment 1D #: 127-3)]
8-697 A 7347 73:47 | Ermor n reference "Kiktev, D, D N H. Sexton, L. Alexander, and C K. Folland, 20037, Text modified

should be D. M H. Sexton.

[John Caesar (Reviewer's comment [D #: 36-7)]
B-0U¥ A 7351 73.51 | A cted reference 15 missing: Text modified
Kimoto, M., N. Yasutomi, C. Yokovama and S. Emori, 2005 Projected changes in
precipitation characteristics near Japan under the global warming. SOLA, 1, 85-88, don.
10.2151/s0la. 2005-023.

[Masahide Kimoto (Reviewer’s comment 1D #: 127-3)]

B-699 A 76:1 T6:1 The reference paper 'Liu, H.. B. Wang. F. Xue and R. Yu, 2002: The sensitivity of Reference will be added if cited in
precipilation simulation to difference schemes of water vapor equation mn atmospheric revised text

general circulation model, Climatie and Environmental Research, 7(1). 121-134 (in
Chinese).' should be added at the beginning of this page

|Govi. of China (Reviewer's comment 1D #: 2006-63 )]

8-700 A 821 82:2 | Roesch. A . and E. Roeckner, 2006; Assessment of snow cover and surface albedo in Accept — text modilied
ECHAM4 and ECHAMS, J. Climate, in press.
[Marco A, Gilorgetta (Reviewer’s comment ID #; 85-4)]

®-701 A 83:49 83:49 | "fildehty" -> "fidehty” Text modified
[William Ingram (Reviewer's comment ID # 114-246)]

8-702 A 276 ®TH Tsushima, Y., 8. Emon, T. Ogura, M. Kimoto, M. . Webb, Text modified
K. D. Williams, M. A. Ringer. B. J. Soden, B. L1. and N. Andronova:
Importance of the mixed-phase cloud distribution in the control
climate for assessmg the response of clouds o carbon dioxade
merease: a multi-model study. Clim. Dyn., in press
( The authors and title has been updated)
[Seita Emon (Reviewer's comment 1D #: 62-30)]

8-703 A 89:32 8233 | changing (submutted) into Special Report on Climate Change, No.4, 1-15 Text modified
[Zong-Cl Zhao (Reviewer’s comment 1D #: 302-1)]

8-704 A 59:52 $89:52 | The reference paper " Yu, R., 1994: A two-step shape-preserving advection scheme. Reference will be added if cited in
Advances in Atmosphenc Sciences, 11(4), 479-490." should be mnserted before line 52, revised Lext
[Govt. of China (Reviewer’s comment 11D #: 2006-64)]

8-705 A 90:3 90:5 Yukimoto and Noda, 2003 should be replaced by Yukimoto et al., 2006 Reference will be added if cited in
Yukimoto, 5., A. Noda, A. Kitoh, M. Hosaka, H. Yoshimura, T. Uchivama, K. Shibata, O. | revised text. (Table 8.2)
Arakawa, and 5. Kusunoki, 2006: Present-day chmate and clhimate sensitivity in the
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software given in Question 8.1 1s so severely and significantly incomplete. A brief
description of a more nearly complete characterization of the soltware 1s given [irst.
Specific 1ssues related to the charactenzation given in Question 8.1 are then given. The
basic question 1s formulated following those discussions,

It 15 frequently stated that the basis of the large AOLGCMSs are, "the equations for
conservation of mass, momentum, and energy.” In Question 8.1 the statement 1s given as,
" One source of confidence in models comes from the fact that model fundamentals are
based on established physical laws, such as conservation of mass, energy and momentum,
along with a wealth of observations." However, this statement 1s not entirely correet and
It 1s severely incomplete on several significant levels. A more nearly complete
characterization of the software 15 given in the following short summary

Characterization of the Software

Software for real-world complex phenomena and processes 1s generally comprised of the
following models and methods components:

|. Fundamental basic model equations from continuum mechanics such as the Navier-
Stokes for mass, momentum and energy conservation, heat conduction, radiative energy
transport. chemical-reaction laws, the Boltzmann equation, and many others. The
fundamental equations include also the constitutive equations for the behavior and
properties of the associated matenals; equation of state, thermo-physical and transport
properties and basic material properties. Generally the basic equations refer to the
behavior and properties of the matenal of interest.

2. Engineering models and empirical correlations of experimental data needed to close the
basic model equations, turbulent flud flow, heat transfer and friction factor correlations,

No, From To Comment Notes
Meteorological Research Institute Coupled GCM version 2.3 (MRI-CGCM2.3). 1.
Meteor. Soc. Japan, 84, 333-363.
[Akira Noda (Reviewer’s comment ID #. 192-2)]
8-T006 A 91:0 Comment on Question 8. 1: I thimk 1t would be a good 1dea to point out that one of the Rejected. The question sirictly covers
largest uncertainties in the predictions of models of {uture changes in the climate is the reliabulity of climate models for
uncertaimy of in future humans activities and how humans respond to the problems projections, and this 1ssue extends
addressed in this assesment. bevond that scope to the human
[Wilmer Anderson (Reviewer’s comment 1D # 5-600)] responses to climate change.
8-707 A 91:0 Comment on Question 8.1; 1 think it would be a good idea to pomnt out that while long Rejected. The question strictly covers
term trends can not be reversed quickly, this is not a reason to delay action rehiability of climate models for
[ Wilmer Anderson (Reviewer’s comment 1D #: 5-61)] projections, and this 1ssue extends
bevond that scope to the human
responses to climate change.
B-TOR A 91:1 92:19 | Comment on Question 8.1 This question is rather long because the charactenzation of the | Rejected.

This comment would require a response
to question 8.1 discussing mn full detal
all aspects of model specification from
equation formulation and discretization
through to specification of all phvsical
parametrisations. This 1s clearly
bevond the scope of the question. and
would furthermore clearly be
mappropritate for the target audience,
even 1f scope or space permitted. The
aim of the FAQ s 15 not to serve as a
lextbook on climate modelling n this
way. Furthermore, uncertainties in
models, e g due Lo use of
parametrisations of unresolved physical
processes, are already covered in a
manner appropriate for the audience
and 1o a degree of detail penmtted by
space restrictions.
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mass exchange coeflicients. for examples. Generally the engineering models and
empincal correlations refer to specilic states of the matenals of mterest. not the matenals
themselves, and are thus usually of much less than a fundamental nature, Many tumes
these are basically mterpolation methods for experimental data.

3. Special purpose models for phenomena and processes that are too complex or
msufficiently understood to model from basic prmeiples, or would require excessive
computing resources i1l modeled from basie principles.

4. Models for phenomena and processes occurmng in complex engineenng equipment, 1f a
physical system of interest includes hardware. In the case of the large general
AOLGCMs. the equipment and processes mvolved i conversion of materials in one form
and composition into other forms and compositions.

5. Analytical and numerical solution methods Tor all the equations that comprise the
models.

6. Auxiliary functional methods for installation, code put and output, analyses of
calculated results, and other user-aids,

7. Non-functional aspects of the software include its ease of. or fitness for,
understandability, mamtamability, extensibality and portabality,

The resulting equations that are used to model the physical phenomena and processes
alwayvs form a large system of coupled, non-linear partial and/or ordinary ditferential
equations (PDEs and ODEs) plus a very large number of algebraic equations.

All of the above are generally incorporated into computer sottware for use and application
10 the analy ses for which the models and methods were designed 1o be applied. For real-
world models of inherently complex physical phenomena and processes the software itself
will generally be complex and somewhat dulicult to accurately apply and the caleulated
results somewhat difficult to understand. Users of such software must usually receive
training i applications of the soltware.

Documentation of all the above characteristics. in sufficient detail to allow independent
replication of the software and 1ts applications, 15 generally a very important aspect of
development and use of production-grade software

Almost all complex physical phenomena are non-linear with a multtude of temporal and
spatial scales, interactions and feedbacks. Universally, numerical solution methods via
finite-difference, finite-element, spectral. and other discrete-approximation approaches,
are about the only alternative for solving the system of equations. When applied to the
continuous PDEs and ODEs and the algebraic equations of the model these
approximations give systems of coupled, nonlinear algebraic equations which are
enormous n size;, millions of degrees of freedom

Based on the characterization of the soltware as listed above, the followmg paragraphs
ilustrate that the statement " . the fact that mode] fundamentals are based on established
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It 15 a true fact that numencal solution methods are the dominant aspect of almost all
modeling and calculation of mherently complex physical phenomena and processes m
mherently complex geometnes. The spatial and temporal scales of the application area of
AOLGCMs are enormous, may be unsurpassed m all of modeling and calculations. The
tremendous spatial scale of the atmosphere and oceans has so far proven to be a very
hmating aspect relative to computing requirements, especially when coupled with the
large temporal scale of interest; centuries of time, for example. All important physical
processes occur at spatial scales which are less than the discrete spatial resolution
emploved in all caleulations. (This aspect 1s mentioned in Lines 40 through 55 of
Question 8. 1.) Additionally, the range of temporal scales of the phenomena and processes
encountered i applications range from those associated with chemical reactions to tume
spans on the order of a century, Not all of these scales are accurately resolved.

Unlike a "pure" problem, such as solution of the incompressible Navier-Stokes equations
to resolve directly turbulent motions for which the basic equations are solved, the
correlations and parameterizations and finte-difference aspects of the AOLGCMSs are the
overriding concerns, Spatial discontinuities in all fluid-state properties (density, velocity,
lemperature, pressure, ete,) mtroduce the potential for mnstabilities, as do discontinuities in
the discrete representation of the geometry of the solution domain.  Additionally, physical
mstabilities are known to be captured by the equations m AOLGCMSs, and the behavior of
the numerical solution methods when these are resolved becomes vitally important

The algebraic approximations to the onginal continuous equations are only approximately
solved. Gnd independence has never been demonstrated, for example. The lack on
demonstrated grid independence 1s proof that the algebraic equations have been only
approximately solved. Evidence of independent Venilication of (1) the coding and (2) the
actual achieved accuracy of the numencal solution methods also have never been
demonstrated

Finally, while the fundamental equations are usually written 1 conservation form, not all
numerical solution methods exactly conserve the physical quantities. Actually, a test of
numerical methods might be that conserved quantities in the continuous partial
differential equations are in fact conserved 1n actual calculations.

II. Incomplete Basic Equations

As noted in [tem 3 above. some [undamentals of some phenomena and processes are
either not know, or are too complex for mathematical description from first principles, or

ﬁ Page:line
No, & From To Comment Notes
phvsical laws, such as conservation of mass, energy and momentum. .. " is not entirely
correct and 1s severelv incomplete on several significant levels.
|Dan Hughes (Reviewer's comment 1D #: 111-1)]
8-709 A 91:1 52:19 | omment on Question 8.1 Continued 1. Numerical Solution Methods Rejected.

This comment would require a response
o question 8.1 discussing n full detal
all aspects of model speaification from
equation formulation and discretization
through to specification of all physical
parametrisations. This is clearly
bevond the scope of the question, and
would furthermore clearly be
inappropritate for the target audience,
even 1f scope or space permitied. The
aim of the FAQ’s 1s not to serve as a
textbook on climate modelling in this
way. Furthermore, uncertainties in
models, e.g. due to use of
parametrisations of unresolved physical
processes, are already covered in a
manner approprate for the audience
and to a degree of detail permitted by
space restrictions,
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would require computer caleulations that would make modeling of the phenomena out of
reach. For climate models one of the most important to fall under this category 1s
turbulent Muid flow and the associated mass, momentum and energy exchanges that occur
at the boundanes of the fluid masses. Turbulent flow 15 the expected flow regime for
atmospheric and oceanice flows, and for the vast majority of flows in climate science. The
exchanges at the mterfaces are typically modeled by use of algebraic correlations of
empirical data. IFor ar-ocean-land interactions these correlations are notonously
mprecise. Data are exceedingly difficult to obtain for the large spatial scales of interest
and under the wide ranges of the complexity and state of the interlfaces

Note also that the large codes do not attempt to model and calculate the mass conservation
equation for CO2. Instead, the assumed concentrations of CO2 of interest are sumply
specified to be present in the atmosphere as an initial condition for the calculations

11, Approximations in Onginal Equations

E"L"L‘-['I Thﬂllgh fIJI'Idﬂ.ITIL'.I'IL’.i]. hﬂl‘iiﬁ.’- CLjI‘J.L'I“lH'.IH ﬂf mass, momentum, ii['l'l:l (el urg}' COSErY L‘I.I.j.l'l'll
are taken as the starting poimnt for the modeling of a few of the phvsical phenomena and
processes of importance, several assumptions and approximations are generally needed in
order to make the problem tractable, even with the tremendous computing power
available today. The scalar mass and energy equations are tvpically less effected than the
vector momentum equations in this regard. The exact radiative transfer equations, for
example. are not solved. but instead approxumations are introduced to make the problem
tractable.

IV. Predictive Fower Is Not in the Basic FDEs and ODEs

For the class of models of interest here. and for models of inherently-complex. real-world
problems in general. the predictive power 15 mamtaned i the modeling under [tems 2. 3.
and 4 listed above. The basic equations generally transport the mass and energy
redistributions while the mass and energy content to be transported 15 generally
determined by at the interfaces between the physical subsystems (the atmosphere. ocean,
and lands) and other boundary conditions. The driving gradients at the interfaces are not
resolved by the gnd of discrete points used to represent the spatial scale. The elTects of
these dnving gradients are represented by correlations of empirical data

The apparently all-encompassing parameterizations used in almost all AOLGCM models
and codes fall under these tems. (The importance of the parametenzations 15 mentioned
in Lines 40 through 55 of Question 8.1.)

SUMMARY

The statement about the basis of the models as given 1n Question 8.1 is an incomplete
representation of nearly all impontant aspects of the large AOLGCM models and
computer codes. The statement should be modified so as to mnclude a more nearly
complete discussion of the correct charactenzation of the models and methods.
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The discussions that I have given here do not begin to be exhaustive in any way. The

status of the Documentation, independent Venlication and Vahdation, and solftware

Quality Assurance of the models and methods and application calculations have not been

touched upon. These aspects are as important as the foundations of the models and

methods.

Please indicate how all the 1ssues discussed above will be addressed m the final version of

the document. The 1ssues that should be especially discussed include (1) the lack of use

of some basic equation models such as wrbulence, (2) the approximations that are made

m order to modify and simplify some of the basic equations, (3) the extensive use of

algebraic models and engineerning correlations to represent some phenomena and

processes in the place of basic equations, (4) the extensive use and reliance on

parameterizations, and (3) the overnding and dominant 1ssues associated with numencal

solution methods, especially, the lack of gnd independence i the numerical solutions.

Finally, some discussions of the very significant aspects of Documentation, independent

Verification and Vahdation, and software Quality Assurance of the models and methods

and application caleulations should also be addressed.

[Dan H.ughe:: (Reviewer's comment [D #: 11 1-2)]

8-710 A G1:3 91:5 | models cannot really produce a confident estimate of climate change even on hemispheric | Rejected: confidence in the ability of

scales as long as climate sensitivity 1s not known to within a factor of two (or three). The models to produce quantitative

scale i that case does not matter as much as the overall feedback (e.g . uncertamty from estimates of climate change 15 not

clouds) contradicted by there being a range of

[David Rind (Reviewer’s comment [D # 214-85)] such projections, this being conveved
by the use of the word "estimates” 1n
the opening sentence. Uncertainty from
aspects such as clouds 1s also discussed
explicitly in the question. Scale 1s
mmportant in that the overall assessment
15 that confidence is greater for GCM
projections at larger spatial scales (e g.
global} compared with smaller {e.g.
local).

8-711 A e 3 Flausible quantitative estimates within a range (still a factor of 2 to 3 in chimate sensitivity | Rejected: The notion of there bemng a

even on the global scale), range of projections 15 conveved by the

[Govt. of United States of America (Reviewer's comment [D #: 2023-5401)] use of the word "estimates” 1n the
opening sentence. Further discussion
of range of projections 18 also included
later in discussion in the question.
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8-712 A 914 91:4 | Insert after "above". "but there 15 no supporting evidence for this claim” Rejected. see chapter for supporting
IVINCENT GEAY (Reviewer’s comment [ #: 88-896)| evidence.

8-713 A 915 Delete extra period. Accepted. text modified.

[David Wratt & David Fahey (Reviewer’s comment [D #: 67-58)]

8-714 A 917 91:7 | Add at end " but there are no examples of successlul future climate prediction” Rejecled: refer Fig 1.1, Chapter 1 as
[VINCENT GEAY (Reviewer's comment [D #: BR-897)] example of such

8-715 A 9]:12 01:12 | Add at end "but not from successful prediction” Rejected; refer Fig 1.1, Chapter 1 as
[VINCENT GRAY (Reviewer’s comment [ #: 88-898)] example of such

8-716 A 9l1:16 Suggest change for simpheity: ' land surface. Unprecedented.. ' Accepted: text modified.

[David Wratt & David Fahey (Reviewer’s comment [D #: 67-59)]

B8-717 A 91:18 Suggest omitting commas. Accepted: text modified
[David Wralt & David Fahey (Reviewer’s comment [D #: 67-60)]

8-T18 A 91:21 Suggest for clarity 1o non-expert readership omitting 'or closely related variants' Rejected: retained for strict accuracy.
[David Wratt & David Fahev (Reviewer’s comment [D #; 67-61))

8-719 A 91:30 91:31 | unfortunately. models cannot simulate the proper amount of ice age cooling because we Accepted: text changed to align closely
really don't know what that 1s (we don't know how cool the tropics. or hall the globe, with Chapter 6 Executive Summary
really were).. In fact. no climate model has produced. on its own. an ice age climate, wording on model simulation of LGM
without specification of boundary conditions a prion. And the mid-Holcene warmth 1s cooling.
due entirely to enhanced solar insolation over northern latitudes during summer - that 1s
not really a test of models.

[David Rind (Reviewer’s comment 1D #: 214-86)]

8-720 A 91:30 31 Unfortunately, models cannot simulate the proper amount of 1ce age cooling because we Accepted: text changed to align closely
really don't know what that 1s (we don't know how cool the tropies. or half the globe, with Chapter & Execulive Summary
really were). In fact, no chimate model has produced, on its own, an 1ce age chimate, wording on model simulation of LGM
without specification of boundary conditions a prion. And the mud-Holeene warmth 1s due | cooling.
entirely to enhanced solar insolation over northern latitudes during summer - that is not
really a test of models.

[Govt. of United States of Amenca (Reviewer’s comment [D #: 2023-341)]

8-721 A 21:32 91:34 | "although . . climate." not very clear, & omits the fact that a model whach does get the Taken into account: text modified
20th-century changes wrong may still get the future nght. How about "though the following this and comment 8-722
quantitative value of this is limited by the uncertainty in how much cooling from
anthropogenic sulphate particles should be presenbed o [oree the models™?

[William Ingram (Reviewer’s comment [D # 114-247)]

8-722 A 91:32 Suggest deseribing better what Figure 1 shows as 'One example 1s the global temperature | Accepted: text modified.
trend over the past century (shown i figure 1) which can be modeled with high skill
when both anthropogenic and and natural forcings are included. The large uncertainties in
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the magnitude. ..
[David Wratt & David Fahey (Reviewer’s comment [D #: 67-63)]

8-723 A 91:43 91:43 | "some" == "many” (It should be acknowledged somewhere in this chapter that some Taken into account: word “some’
things are easier to simulate than others, & that ENSO, as an alternation between different | dropped.
quasi-equilibria, is by uts very nature a very hard one.)
[William Ingram (Reviewer's comment [D # 114-248)]

8-724 A 01:43 91:43 | Caputahize imual of "southem” Accepled: text modified.
[William Ingram (Reviewer’s comment TD # 114-249)]

8-725 A 91:46 Suggest improving structure as "hmatations in scientific understanding of some phy sical Rejected: suggested changes do not
processes, or in some cases the availability of observations.' improve text.
[David Wratt & David Fahey (Reviewer’s comment [D #; 67-62)]

8-726 A 91:47 91:47 | The point about observations might confuse some readers - people oflen ask me whether Taken into account in overall
the models have to be continually fed by data. [ think therefore that it would be a good modifications to this part of text,
wlea to clarily what the data are [or - e.g.. to descnbe land surlace properties, or (o
parameterize subgrid scale processes, or to develop process understanding,
|Francis Zwiers (Reviewer’'s comment 1D #: 305-105)]

8-727 A o' e 92:15 | Insert after "scales" "but they have never actually done so” Rejected; refer Fig 1.1, Chapter |
IVINCENT GRAY (Reviewer's comment 1D #: 85-8949)|

8-718 A 92:16 92.16 | Would "limitations" be a better word than "weaknesses"7 Accepted: text modified.
[Melinda Marquis (Reviewer’s comment [D # 162-90)]

8-729 A 92:19 92:19 | Add at end "even if it doesn't seem to happen" Rejected: refer Fig 1.1, Chapter 1, and
[VINCENT GRAY (Reviewer's comment [D #: E8-900)) Figure 1 of this question

8-730 A 93:0 D5 The figure caplion reads as il the lop comes aller the resolution, whereas the reverse 1s the | Accepled. Tex!t revised.
case
[Wilham Ingram (Reviewer's comment 1D # 114-250)]

B-731 A 93:0 95 The "land" column keeps saying "lavers" but not how many - this would be interesting Rejected. This information has not
additional information & take up negligible space been forthcoming from the groups.
LWilIium Ingram (Reviewer's comment [D # 114-251 ]

R-T32 A 94:0 93 Where there are 2 models from | centre. there are no } { to indicate how the one Accepted Table will be reformatted,
"Sponsor(s). Country” applies to both
[Willham Ingram (Reviewer's comment [D # 114-252)]

8-733 A 95:0 ey The ocean resolution for UKMO-HadCM3 1s wrong, surely? Taken into account. The values will be
[William Ingram (Reviewer's comment ID #: 114-253)] confirmed

8-734 A 95:0 Table 8.2.1. Yukimmoto et al., 2006 should be added to the reference for "Atmosphere” Accepled.
component of the "20: MRI-CGCM2.3 2" model.
|Akira Noda (Reviewer’s comment 1D #: 192-3)]
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8-735

~ | Batch

95:0

Table 8.2.1. Yukimoto et al . 2006 should be added to the reference for "Ocean”
component of the "20: MRI-CGCM2.3 2" model.

[Akira Noda (Reviewer’s comment ID #. 192-4)]

Accepted.

8-7306

Table 8.2.1. Yukimoto and Noda, 2003 should be replaced by Yukimoto et al | 2006 as
the reference for the "Coupling” of the "20: MRI-CGCM2.3.2" model
[Akira Noda (Reviewer’s comment 1D #: 192-3)]

Accepled.

8-737

6.0

The F2x claimed for the UKMO models are not the values I'm used Lo
[William Ingram (Reviewer's comment TD # 114-256)]

Accepled. Table modified.

8-738

960

superseript a 15 used for 2 different purposes in this Table - very confusing: replace one
LWiIliam Ingram (Reviewer's comment [D # 1 14-255)]

Accepted. Table moditied.

8-739

96:0

Figure 6.13: Is model AJS (mentioned in table 6 2 included anvwhere m this?
L(_-'rurn:lh S. Jones (Reviewer's comment 11D #: 121-66)]

Comment appears misplaced. Will pass
o Ch 6.

8-T40

96:0

Figure 6.13: -Is G5Z2003 mcluded n the solar/volcame/all other forcings plot? Or does 1t
overlap with another line?
[Gareth S. Jones (Reviewer's comment [D #: 121-67)]

Comment appears misplaced. W1ill pass
o Cho

8-741

60

Table 8.8.1 This table 1s refered to from section 8.8.2 page 8-37 line 51 and purports to
contain the parameter values used by the simple chimate model (IMAGICC). There were 4
sets of simple model parameters on the table onginally submitted to ch® but only 3 of
them appear in Table 8 8.1 The missing parameter 1s the effective climate sensitivity
which 15 the most important input parameter. The TAR Table 9.1 carmmed both the
equilibrivm (mixed layer) clumate sensitivity and the effective climate sensitivity (suplied
by me) so there 15 a precedent for domng this, both terms are clearly defined in the TAR
text. The climate [eedback parameter (column 3. supplied and calculated by Jonathan) 1s
not a substitue because the required number cannot be demved even if the method to do 1t
were transparanl. The F2x values (column 2) are not compatible with the climate feedback
parameter (column 3) and ocean heat uptake efficiency (column 5)

[Sarah Raper (Reviewer's comment 1D #: 208-4)]

Accepted. Table modified.

8-742

96:0

Table 8.8.1 The 4 MAGICC mput parameters need to be clearly wdentified and grouped
together if possible (presently columns 2, 7 and 8). as should the 2 columns produced by
Jonathan (presently columns 3 and 3),

[Sarah Raper (Reviewer's comment ID #: 208-5)]

Accepted. Table modified.

8-743

G961

961

"simulate” confusing in a context where we're used to it meaning GCMs - perfectly
correct, of course, but 1 suggest expanding shghtly - "simulate AOGCM results in sunple
models"?

[William Ingram (Reviewer's comment 1D #: 114-254)]

Accepted. Caption modified
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8-744 A 96:11 96:11 | "lpctto2x" needs explanation Accepted. Caption modified
| Wilham Ingram (Reviewer's comment [D # 114-257))

8-743 A 972 973 line break messed up Accepled.

[William Ingram (Reviewer's comment ID #: 114-258)]

8-746 A 972 97.6 | GSZ 15 a dashed lme m the figure and 1t does not contain A (in Table 6.2) bul thus piece of | Comment appears misplaced. Will pass
text only refers to dotted lines not having A. Some mention of the GSZ/dashed line should | to Ch 6
be here
[Gareth 5. Jones (Reviewer's comment 1D #: 121-GR)]

8-747 A - § s 97:5 With or without stratospheric adjustment? Accepted. We now mention that the
[William Ingram (Reviewer’'s comment [ # 114-259)] radiative forcing values are adjusted

Ones.

B-T4% A 98:0 08 Heading "INLAND ICE" should be "LAND ICE" - most of it does reach a coast Accepled. “Inland 1ce” has been
[Wilham Ingram (Reviewer's comment 1D # 114-260)] replaced by “ice sheels™.

8-749 A 98:0 99 Replace the Ms of M-LT. M-LIT & M-LST with the actual number of levels, to give Accepted. Table and caption modified.
much more mformation with no more space needed
[William Ingram (Reviewer's comment [D #: 114-261)]

8-750 A 99:20 99:20 | "Inland" = "land" - most of it does reach a coast See answer to comment 8-748.
[Wilham Ingram (Reviewer's comment [D # 114-262)]

8-751 A 102:1 102:1 | What are the units of the quantity displaved? Iigure deleted
[Francis Zwiers (Reviewer's comment 1D #: 305-106))

8-752 A 102:5 102:9 | Give an exact definition for the concept 'coupling strength diagnostic’”. Figure deleted
[Govi. of Finland (Reviewer’s comment [D #: 2009-101)]

8-753 A 102:5 102:5 | "the diference” doesn’t mean much! Clarify. or replace by "a quantity " Figure deleted
[William Ingram (Reviewer’'s comment [D # ] 14-263)]

8-754 A 102:8 102:9 | The point of this sentence (that the msets don't cover any signal) 15 not immediately Figure deleted
obvious: "No signal appears in the small land areas covered by the insets"?

[ William Ingram (Reviewer's comment 1D # 114-264)]

8-735 A 103:1 103:3 | Are vou sure that the 'observed' SS8T/surface ar temperature 18 correct”? For example, Accepted. Values will be checked.
below-zero annual-mean SSTs are reported lor the 1ce-free Barents Sea. Moreover, the
S81 distnbutions in Figs 8.3 1 and ¥.3.8 are distinetly different.

[Govt. of Finland (Reviewer’s comment [D #; 2009-102)]

8-756 A 1038 103:9 | What 1s meant by "surface air temperature™’ As far as I know (almost) all models assume | Mo change necessary. The surface air
continuity of temperature at the surface, so the temperature ol the air at the surface 1s the temperature differs some from surface
surface temperature. temperature in most models, which use
[William Ingram (Reviewer's comment [D # 114-263)] various methods to estimate it at 2 or 3

meters above the surface
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8-757 A 103:10 | 103:10 | "typrcal model error” No! [t 1s the typical *size* of the model error Accepted.
[ Wilham Ingram (Reviewer's comment [D #: 114-266)]

8-758 A 1056 10512 | figure mentioned - - mean model. The curves are lower than all of the models. Taken into account. This is explained
[Zong-C1 Zhao (Reviewer's comment [D #: 302-2)] n the caption.

8-759 A 105:7 105:7 | "scattered and reflected” as if these were 2 different processes! Just "reflected” will do Accepled.
nicely
[Wilham Ingram (Reviewer's comment 1D # ] 14-267)]

8-760 A 106:0 Figure 8 3.4 Only one key bar needed Accepted.
[Gareth 5. Jones (Reviewer's comment 1D #: 121-72)]

8-761 A 106:1 106:10 | Would mm/year be a more convenient unit? That unit 1s commonly used in climatological | Taken into account. Units will be made
maps. consistent with other chapters in so far
[GovL of Finland (Reviewer’s comment [D #: 2009-103)] as possible.

8-T62 A 107:5 107:5 | "mmplied" totally mysterious to the innocent reader! And why use "imphied” for the Accepled. Text revised.
models anyway, when vou should have the actual transports - unless vou need to keep 1t
like-for-like because the "imphcation” 15 unrehable (1e. "imphed” & actual oceanic heat
transports do not match), in which case this should certainly be explamed
[Willham Ingram (Reviewer's comment ID #: 114-268)]

8-T63 A 108:6 108:6 | "observationally-based estimates" - the ERA windstresses are not directly based on Accepted. Text changed to
observations: they are model output, from a model some aspects of which are constrained | "observationally -constrained ®
to be very close to observations. They may be the best guess available, but should not be
referred to as "Obs".
[Wilhham Ingram (Reviewer’'s comment [D # 114-269))

8-764 A L08:6 108:6 | "for the period” -= "of" Accepled.
[William Ingram (Reviewer’'s comment [D # 114-270)]

8-765 A 1086 several things wrong here. ERA-40 was a 45-vear reanalysis. not a 40-vear reanaly sis. Accepted.
"European” should be replaced by "ECMWF". ERA-40 ran from September 1957 to
August 2002, Was the sub-period 1960-2000 as quoted in the figure caption chosen for a
particular reason - it does not in any case match the vears [980-1999 for which model
results are shown. Why not show the vears 1980-1999 from ERA-407
[Adrian Simmons (Reviewer’s comment ID #: 242-121)]

B-T60 A 110:1 110:10 | To facilitate interpretation, use a dilTerent colour for continents and regions with sea-ice, Accepted. Continental outlines will be
[Govt of Finland (Reviewer s comment [D #: EUU?LIUMJ mncluded.

8767 A 110:7 110:9 | I am a bit confused about why the observations are partially from an earlier penod to the Taken into account.
model. Won't there be a possible (likely as temperatures are rising) warm bias in the
maoxlels because of the later period? Surely 1t 15 not too difficult to look at the same two
periods.
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[Gareth S Jones (Reviewer's comment ID #: 121-73)]

B-T6X A 112:1 112:8 | State in the caption whether the figure 15 based on observational data or model output. Taken into account. Figure removed to
Include a lew arrows in the figure to [acilitate wmterpretation. On L. 5, merdional -= meet length constraints.
meridional
[Govt. of Finland (Reviewer’s comment [D #; 2009-105)]

8-769 A 112:1 112:1 | Caption should state what data this diagram onginates from (e g., which models and Taken into account. Figure removed to
foreing). meel length constraints.
[Francis Zwiers (Reviewer’'s comment 1D #: 305-107)]

8-770 A 112:5 112:5 | "merdional” -> "meridional” Taken into account. Figure removed to
LWilliam Ingram (Reviewer's comment [D # 114-271 ] meet Iength constraints.

8-771 A 112:5 112:53 | Sv have not been defined. are not a standard physical unit & are not in the Glossary Taken into account. Figure removed (o
L".'Ir"illjum Ingram (Reviewer’'s comment [ #: 1 14-272)] meet lenglh constraints.

8-772 A 112:5 112:7 | The discniption of the direction of flow 1s correct, but I suggest that a ssmpler explanation | Taken into account. Figure removed to
would be to sav anti-clockwise for positive flows? meet length constraints.
[Gareth S. Jones (Reviewer's comment [D #: 121-74)]

8-773 A 113:0 113: | The "colour bar" 1s not correct - it indicates all the map should have at least the green of Accepted. Figure modified.
"less than 1 mode]”
| Willham Ingram (Reviewer's comment [D # 114-273)]

8-774 A 1131 113:3 | The colour scale should be broader and colours more discermble. Especially, areas with Accepted. Figure modified,
more than 50% and less than 50% of models simulating sea-1ce should be clearly
distinguished.
[Govt. of Finland (Reviewer’s comment 1D #: 2009-106)]

8-775 A L14:0 L14: | The colours are not explained - [ assume blue 1s "closer 1o observed” & red "[urther from | Accepled. Text revised.
observed”
[ Wilham Ingram (Reviewer's comment 1D # 114-274)]

B-776 A 114:0 114 The change in U200, PSL & Z500 are so small only the arrowhead appears: comment or, | Accepted. Text revised.
better, alter so the problem goes away (e 2. to "outhine arrowheads”. 1.e. just 2 short lines
coming back from the tip)
[William Ingram (Reviewer's comment ID #: 114-273)]

8-777 A 114:0 114 U200 tangled up with OLR in both arrows & labels: clarify Accepted. Figure modified.
[Willham Ingram (Reviewer's comment [D # 114-276)]

8-778 A 114:0 Please explain red vs. blue arrows, Accepted. Figure caption revised.
[Reto Knutti (Reviewer's comument ID #: 133-12)]

8774 A 114:5 114:20 | "no mention in caption or text as to meaning of blue vs red armrows (red = worse in newer Accepted. igure caption revised.
maodels?)”
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[Govi. of Canada (Reviewer's comment 1D #: 2004-180)]
B-TH0 A 114:7 11:7 | Add comma before "500" Accepted.
[William Ingram (Reviewer’s comment [D # 114-277)]
8-781 A 115:0 There 15 a bit much m fig. 8.4 1. Maybe the vertical text min/max on the night of each Rejected. The detail 15 warranted.
panel could be removed to make 1t less overloaded.
[Reto Knutti (Reviewer’s comment [D #: 133-13)]
8-782 A 1160 116: I was very conlused. ull I realized, by the v scales bemng different - fix or warn! Accepted. Text will be added.
[William Ingram (Reviewer’'s comment [D # 114-278)]
8-T83 A 116:0 The legend 1n the upper panel of figure 8 4 2 refers (second entrv) to "ERA-15 Accepted This will be claritied.
Reanalysis". whereas in the lower panel the legend refers to "ECMWF Reanalysis". The
latter could be either ERA-15 or ERA-40, and should be changed accordingly
[Adrian Simmons (Reviewer's comment 1D #: 242-125)]
8-T84 A 116:6 116:9 | So1s this from the 2002 or the 2006 paper? Or 1s a from one & b from the other? Clanfy | Accepted. Situation will be clanified
& remove any unnecessary reference,
[William Ingram (Reviewer's comment [D # 114-279)]
8-T85 A 1181 118:14 | Give an exact defimition for the quantity 'feedback strength’, Y -axis label changed (“feedback
[Govt. of Finland (Reviewer™s comment ID #: 2009-107)] strength™ has been replaced by
“feedback parameter”, whose definition
1s 1n the glossary
B-THO A 119:7 119:7 | "denotes” -> "represents"? MNoted. Owing Lo space restrictions, this
[William Ingram (Reviewer's comment 1D # 114-280)] figure has been removed from the
Third-Order draft.
8-787 A 119:8 1198 | "nommal" -> "Normal® or "Gaussian” Noted. Owing Lo space restrictions, tus
[William Ingram (Reviewer’s comment TD # 114-281)] figure has been removed from the
Third-Order drafl.
B-T8Y A 120:0 120: Inset caption - surely these are total, not partial, derivatives? Accepted Caption modified
[ William Ingram (Reviewer s comment [D # 114-282)]
8-T8Y A 120:9 120:11 | I don't see the point of the parenthesis - to be expected. & nol immediately relevant Accepted. Tex! in parenthesis removed.
[William Ingram (Reviewer’'s comment [D # 114-283)]
8-790 A 120:10 | 120:10 | Subscript the "2" if thas text i1s kept Accepted (but text removed),
[William Ingram (Reviewer's comment [D # 114-284)]
8-791 A 1219 121:9 | Sowhen 1s "springtime” if not Apnil & Mav, & why are they different? Rejected. Springtime could be defined
[William Ingram (Reviewer' s comment ID #: 114-283)] slightly duferently (e.g. as MAM
months).
8-792 A 122:6 122:6 | The "present day" represents what period? Accepled. The term “present-day
[Francis Zwiers (Reviewer’s comment 11 #: 305-108)) climate™ was used as a substitute for
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“pre-industrial climate in equilibrivm
with an atmosphernie CO; concentration
of 280 ppmv”. The caption has been
modified to better reflect the figure
content.
8-793 A 123:5 If exactness 1s required, it 1s actually over the 1906-2005 period. Noted, however figure and caption are
[Daithi Stone (Reviewer’s comment 1D #: 256-53)] both changed
8-794 A 1238 123:9 | In fact the naturally forced simulations are centred relative to the 1901-1997 mean of the Moted, however figure and caption are
corresponding all forced simulation. both changed.
[Daithi Stone (Reviewer's comment [D #; 256-34)]
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