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Discussion of expert review comments and record keeping

IT IS RECOMMENDED THAT:

e AUTHORS BEGIN WORK ON THE COMMENTS IMMEDIATELY. SUBSTANTIVE
COMMENTS NEED TO BE SEPARATED FROM NON-SUBSTANTIVE, AND THE TWO
SHOULD BE TREATED DIFFERENTLY

e CONTACT IS MADE BETWEEN AUTHORS AND THEIR REVIEW EDITORS IN DECEMBER

Substantive comments

e The chapter writing team should discuss all substantive expert review comments, by email
and/or at Merida.

e Substantive comments require full and proper consideration. The Principles Governing IPCC
Work state that:
0 genuine controversies should be reflected adequately in the text of the Report and
o itis the role of the Review Editors to advise the lead authors on how to handle
contentious/controversial issues

e You must record the outcome of these discussions in this document, under the column ‘Notes
of the Writing Team'.

Non-substantive comments

e For non-substantive comments, a very brief entry should be made in the column ‘Notes of the
Writing Team’. The following terms are acceptable:
0 Addressed

Not applicable

Text removed

A tick to denote a comment has been addressed (somewhere on the document this should

be stated)

General

(elNelNe]

e The record can be kept electronically, or with pen-and-paper.

e The document becomes part of the traceable account of the Working Group 1l Fourth
Assessment. When completed to the satisfaction of the Review Editors, a copy should be
returned to the TSU by the 28" February 2006.
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IPCC WGII AR4 FOD Expert Review Comments

Responses to reviewers comments First Order Draft Chapter 15 Polar Regions 07/04/2006

Chapter-
Comment
Page
From
Line

To Page
To line

Comments

Notes of the writing team

>| Batch
o From

-
(*2]

o

Co-chair and TSU comments

Length: this chapter is overlength by around 10 text pages, so some substantial
trimming is required. This is especially the case since it is unfinished - Section
15.8 is incomplete.

Executive Summary: this is a good Executive Summary, using bullet points to
present the key findings of the chapter. Much of the first paragraph can be
removed, although the statement that warming is likely to be greater at the Poles
should be retained as background.

The figures are beautiful - can the TSU please talk to your graphic artist?

Contributing Authors: there are 8, which is perhaps enough, but the CLAs and LAs
should ask themselves whether they have properly covered the field with the full
range of expertise. The ZOD for this chapter showed a bias towards the Arctic and
away from Antarctica - is there a proper balance this time, and could more CAs be
used to help with this?

Headings: the reduced-form headings are broadly followed. Section 15.8 is 'Key
uncertainties' with nothing about Research Priorities - presumably research priorites
will be added since this section is unfinished.

Some summarizing/synthesisng figures could be added. There a few good
examples in the FODs, such as Chapter 4 Figures 4.9 and 4.10. Fig. 4.9 is a map of
the location of major impacts. Figure 4.10 is a sectoral burning embers diagram,
but surely the concept could be applied at the regional scale. We want to include
such material in the SPM and TS, but need the underlying evidence from the
chapters. Please consider whether you could usefully contribute.

The author team has agreed a way forward to
reduce the text to the required limit.
Unfortunately, the requirement to cover two
polar regions, with the sub-headings
prescribed by the governments is limiting and
means that some repetition is inevitable.

The first paragraph is intended not to
undermine the IPCC process but to put it in
the correct context and in this respect it is
required

Our graphic artist is Peter Fretwell at BAS.

We could usefully add a couple of CLAs from
BAS on the Southern Ocean fisheries etc.

We have tried hard to stick to the subject
headings although these have meant that
another level of headings is inevitable since
under almost every heading we need to
distinguish Arctic and Antarctic.
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There is not a single table in this chapter. Problems of length could be addressed

by moving material into tables - these tend to take up less space than text. Readers

will find it easier to access key findings. It will help the authors to see what their I’m not sure that tables will help us ( | do not

key findings are, and will hopefully provide useful material for the SPM and agree that in general they take up less space),

Technical Summary. but we should scan for possibilities.

(Jean Palutikof)

15-1 A 0 As a general comment, in a number of instances | worry about what sound like The comment is noted and we will address
potentially overly glib disbursement of comments concerning impending change. each projection on a case-by-case basis

THere are changes that are happening and are relatively short horizon/large impact

that must be discussed, but perhaps step back from watering it down (or even

confusing the relevant issues) by dealing with much lower level/longer term

changes in the same breath. The fact that various systems respond at various rates

must be accounted for when identifying what will be impacted for what reason.

For example, a point already made concerned the change to northern ecosystems.

These are directly and strongly threatened in the near-term by southern

encroachment, and more weakly in the far term, by sea level rise. Perhaps the sea TVC: simply a matter of wording

level rise aspect need not be discussed in that context, to help focus attention on

ecosystem shift. The THC comment is another example.

(David E Atkinson, University of Alaska Fairbanks)

15-2 A 0 Generally well balanced and | see ho major omissions. No response required

(Roger Barry, University of Colorado)

15-3 A 0 This version is considerably improved in organziation and addresses the No direct response required, but spirit of

Southern Hemisphere in a more balanced manner. Referencing to ACIA 2005 criticism is noted.

chapters and WG 1 sections has improved. However many statements still require

proper referencing and some sections are too detailed.Other reviewers or editors Permafrost related sections in the zero draft

can deal with imbalances.. My main focus is on permafrsot and therefore will were incomplete, which is why it was not

confine most of my comments to relevant sections. Not all of my comments of 02- | possible to address all previous comments

08-05 have been addressed and | will refer to several again. appropriately.

(Jerry Brown, International Permafrsot Association) Reviewer, unlike TSU, indicates good balance
between the Southern and Northern
hemispheres.

15-4 A 0 As was done in the ACIA, most of the examples of Arctic change compare the No direct response required, but spirit of

present with the period about 30 year ago. The Arctic was emerging from an

unusually cold period about then, so rates of change seem unusually high.

criticism is noted.
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Whenever it is possible, change should be measured from the mean state for the
prior 100 years or more.
(John Calder, National Oceanic and Atmospheric Administration)

IPCC assessment report is based on the
available publications; most of the
publications are focused on the changes that
took place in the past several decades.
Certainly, changes over larger time scales are
interesting, as for example, "warming of the
Acrctic" that took place in 1930s. These,
however, should be addressed in detail in
WG-1 report, since our chapter is more
focused on the impacts.

15-5

Mention is made to feedbacks at several places in the text but | feel more emphasis
should be placed on this, these non-linear processes could be responsible for taking
the polar environment to a tipping point beyond which there is no return and are
equally applicable to the physical and biological regimes

There is very little reference to the errors associated with the data, results and
projections that are presented in this chapter - while it is impossible to provide
numerical margins for every piece of evidence that is provided it might be worth
having a section that acknowledges the difficulty in collecting data in polar regions,
the sparse observational network, the relatively short period for which satellite data
are available etc, and thus qualifying the results that are presented

There appears to my mind to be a bias towards the marine and freshwater systems -
I am not sure if this intentional or just the outcome of having so many different
authors involved - to my mind these are not of such signifcantly greater importance
to merit so much attention and there should be a more balanced approach in terms
of terrestrial, cryospheric, atmospheric processes etc

Clearly there are many more uncertainties pertaining to changes in the climate
system, ocean system, ecosystem and cryospheric system that need to be addressed
- and along with this the complexity of these systems, their close interaction and
feedback, their sensitivity and potential to switch into a different state of
(dis)equilibrium etc

Feedbacks and data limitations should be abd
are addressed in detail in WG-1 report. Here
we acknowledge the importance of these
issues.

The text was edited to better balance different
systems and sectors and to evaluate
uncertainties, to the extent possible.

# This is a reasonable point and should be
acted on .

These sections are way-over the intended
length and will need to be cut down.

No direct response required, but spirit of
criticism is noted.
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(Fiona Cawkwell, University of Alberta)

15-6 A 0 General Comments on the Chapter: The chapter is generally well written but it is The summary nature of the information is an
packed with a lot of brief information with very little details. There also appears to | unfortunate consequence of the page limit and
be a major emphasis on biological, socio-economic and human aspects of the Arctic | the requirement for completeness. | don’t
as opposed to the physical aspects. think it can be avoided.

Physical aspects and evaluation of the models
are addressed in detail in WG-1 report. Text
was checked for repetitions and modified
appropriately.
The physics of change are best covered by
In particulat, there is an apparent lack of discussion about the physics of the WGI and this chapter can only make reference
change and instead too much discussion on qualitative and speculative material. to that body of work.
Modeling results are referred to extensively but there is no description of how good
the models are and to what extent we can believe them.
The repetition of subject matter ( e.g.
There is indeed a page constraint that limits ability to provide specific and indigenous peoples) is a function of the
quantitative details but the text is full of repetition of many topics throughout the proscribed chapter headings and cannot be
chapter. For example, the discussion about the changes in the percentage mixture avoided.
of indigenuous and non-indigenuous people is repeated many times. | recommend
reducing the repetition of similar topics in the various sections to a minimum and
providing more details on the physical changes that has been occurring in the
Arctic.
It is after all, these physical changes that drives the biology that in turn drives the | We thank the reviewer for these comments,
effects on humans and human health. but disagree that this is appropriate for WGII.
(Josefino Comiso, NASA Goddard Space Flight Center)

15-7 A 0 lack of descriptions on changes in physical oceanography in bi-polar oceans. This subject matter is better and more
It is better to add more Antarctic descriptions completely covered by WGI
(Zhaogian Dong, Polar Research Institute of China)

15-8 A 0 | think a paragraph needs to be dedicated to the important debate about the Physical aspects of climate change, including
contribution of ozone-depleting gases to the Antarctic surface temperature trends. It | the ozone problem, are addressed in WG-1
is mentioned only in passing for the Peninsula trends in the case study (see my report, this chapter is focused on the impacts.
comment 3 above).

(Peter Doran, University of Illinois at Chicago)
15-9 A 0 Some inconsistency in the capitalisation or otherwise of both A/arctic and Revisit this issue

Expert Review of First Order Draft - Confidential, Do Not Cite or Quote
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Alantarctic
(Julian Dowdeswell, University of Cambridge)
15-10 | A 0 There could be more use made of summarizing figures and maps. There is a lot of

text and by necessity it is of a generalizing nature, the stuff of diagrams and maps.

There have been some key results produced since the last report and these often
have figures attached to them. For example, the results of the US/Canadian studies
of mass balance of Greenland and Canadian ice masses have some visually
grabbing graphics (maps) that would focus the whole section of changes in the
polar ice masses.

The one section on the cryosphere is closest to my expertise. There are some pretty
large literature gaps in this section that should be filled. In fact I might recommend
that they recruit someone like Roy Koerner to advise you on these sections. Just as
an example, the mass balance studies of Canadian polar glaciers and ice caps since
1960 are a key resource and a figure of the mass balance changes in the Canadian
Acrctic from 1960 to present would be dramatic and act as a summary, as would a
map of the US (Abdalati) study of changes in Greenland 1995-2000. By the way,
Abdalati and Koerner also used the same aircraft to “do” the Canadian ice caps
1995 -2000 and have published a large paper on the subject, that seems to have
been missed completely. There is also a similar paper on Svalbard. Both the latter
and the Canadian Arctic ice caps show similar elevation changes to Greenland. It is
this sort of oversight that leads me to suggest recruiting Koerner, of maybe
Abdalati or Bob Thomas. As it is, there are too many holes in the literature
coverage.

Mention should also made to the effect of increasing amounts of meltwater
reaching the bed of glaciers, increasing the velocity and hence increasing the
calving rates of glaciers in all regions, most importantly in Greenland. This is to be
a major center of an International IPY study. There is not much time dimension
in the chapter. Good paleo records of temperature, accumulation and melt rate
abound in both hemispheres but little use is made of them when talking about
trends and changes. When talking about change one always has to have some idea
of the “natural” variability and trends and place the modern in that context. Using
inter-model differences as a measure of natural variability is not a good idea.

While one has to be appreciative of people, who take their turns, picking up the

Some of these figures will appear in WGI and
may be more appropriate in those chapters.

This is covered in WGI chapters
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heavy end of any given IPCC writing task, they should be careful not to over quote
themselves.

When there are also evident gaps in the literature coverage, the tendency makes this
reader a tiny bit cranky and could more importantly cause a general reader to be a
bit dismissive.

Wrt review process, | don’t like spread sheets, templates and other peoples’
favorite software, so this WORD critique is what I can offer.

There are some gaps here. | suggest you recruit an extra person or two to cover off
some areas of expertise.

Additional References: Atkinson, D.E., R. Brown, B. Alt, T. Agnew, J. Bourgeois,
M. Burgess, C. Duguay, G. Henry, S. Jeffers, R. Koerner, A.G. Lewkowicz, S.
McCourt, H. Melling, M. Sharp, S. Smith, A. Walker, K. Wilson, S. Wolfe, M-k.
Woo, K. Young, 2005: Canadian cryospheric response to an anomalous warm
summer. Atmosphere-Ocean (accepted).

W. Abdalati, 1 W. Krabill,2 E. Frederick,3 S. Manizade,3 C. Martin,3 J. Sonntag,3
R. Swift,3 R. Thomas,3 J. Yungel,3 and R. Koerner4 . 2004. Elevation changes of
ice caps in the Canadian Arctic Archipelago. JOURNAL OF GEOPHYSICAL
RESEARCH, VOL. 109, F04007, doi:10.1029/2003JF000045.

Brown, R.D. and B.T. Alt (eds), 2001: The state of the Arctic cryosphere during the
extreme warm summer of 1998: documenting cryospheric variability in the
Canadian Arctic. Unpublished Report, Meteorological Service of Canada, Climate
Research Branch, Downsview, Ontario, 33 pp.

Burgess, D.O. and M.J.Sharp. 2004. Recent changes in areal extent of the Devon
Ice Cap, Nunavut, Canada. Arctic, Antarctic and Alpine Research, 36 (2), 261-
271.

Dowdeswell, J.A & 10 others (inc. R.M.Koerner). 1997.The mass balance of
circum-Arctic glaciers and recent climate change. Quaternary Research, 48, p 1-14.

Agreed we should definitely not preferentially
cite our own papers. LAs can we spot
occurrences of this?

Agreed, but this chapter must be read in
parallel with WGI which could cover much of
the ground mentioned here.

TSU issue!

Possible

Sounds interesting!

Unpublished

Possible

Expert Review of First Order Draft - Confidential, Do Not Cite or Quote
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Fisher D A and Koerner R M. 2003. Holocene ice-core climate history:a multi-
variable approach. In Global Change in The Holocene, eds MacKay A., Battarbee
R. Birks J and Oldfield F. Published by Arnold 281-293.

Fisher D A. 2002. High-resolution multiproxy climatic records from ice cores, tree
rings, corals and documentary sources using eigenvector techniques and maps:
assessment of recovered signal and errors. The Holocene 12,4, 401-419. Koerner
R.M. and L. Lundgaard. 1995. Glaciers and Global Warming. Géographie
physique et Quaternaire, VVol. 49, No. 3, p. 429-434.

Koerner, R.M. Mass Balance of glaciers in the Queen Elizabeth Islands, Nunavut ,
Canada. Annals of Glaciology in press. Douglas Mair,David Burgess, and Martin
Sharp, 2003, 37-Year Mass Balance of Devon Ice Cap, Nunavut, Canada,
Determined by Shallow Ice Coring and Melt Modeling to determine the mass
balance of Devon Ice Cap, Canada. . Geophysical Research Abstracts, VVol. 5,
10575, 2003 European Geophysical Society

Paterson W S B. and Reeh N. 2001. Thinning of the ice sheet in Northwest
Greenland over the last forty years. Nature. 414, 60-62.

(David Fisher, Geological Survey of Canada)

Not impacts and adaptation

15-11

"Southern species constantly reach the Arctic but few become established". | feel
this is an oversimplification. The inability of any incidentally established southern
plant species to persist on the North Slope of Alaska is usually cited as the basis for
this belief. But the main reason is that the Brooks Range serves to filter out
accidental migrants while any species which do manage to germinate around
Prudhoe Bay generally do not survive more than a year or two. However, elsewhere
in subarctic and low arctic regions there are many documented cases of species
establishment and persistence. With regard to plants, taxa can move into new areas
as fast as roads or railways are built, and often along rivers. In North America and
northern Russia southern ruderal plants have long established at the furthest north
outposts of human settlement along the continental transportation network.
Although they typically establish on disturbed or otherwise relatively bare mineral
soils, some of these founder populations are then indeed maintained over many
years, or even decades, with minimal additional disturbance. In the meantime they

can establish viable propagule banks.This leaves them well poised to take

TVC: The reviewer is a little mixed up — |
refer to Russian work, but | will add a few
words and an extra reference.

Expert Review of First Order Draft - Confidential, Do Not Cite or Quote
December 5, 2005
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advantage of new disturbance regimes or climate amelioration. Mediterranean
weeds are now well established and spreading along roads and waste habitats in
places as far north as Inuvik in Canada and southern Yamal Peninsula in West
Siberia (Forbes 1995, 1997). References: Forbes, B.C. (1995) Effects of surface
disturbance on the movement of native and exotic plants under a changing climate.
In: T.V. Callaghan (ed.) Global Change and Arctic Terrestrial Ecosystems.
Ecosystems Research Report 10, European Commission, Brussels, pp. 209-219;
Forbes, B.C. (1997) Tundra disturbance studies. IV. Species establishment on
anthropogenic primary surfaces, Yamal Peninsula, northwest Siberia, Russia. Polar
Geography 21:79-100.

(Bruce Forbes, University of Lapland)

15-12

The environmental effects of Antarctic ozone depletion on biogeochemical cycles
and terrestrial/marine ecosystem are not adequately analysed. In particular on my
point of view the present knowledge (solar UV-B in conjunction with climatic
stress) and present/future impacts (food chain) should be discuss

(Massimo Frezzotti, ENEA)

# This needs to be answered. Do we have
expert on UV? Do we need one?

15-13

In this chapter I would have liked to see a definition of the Arctic. If the Artic is
defined as in the ACIA work then Northern Norway should have been included in
the chapter. Also, there are few references to reports/scientific publications from
the European Arctic (Svalbard) and Northern Norway.

In the report | also would have liked to see more information presented from the
Arctic Monitoring and Assessment Reports (AMAP) (i.e. from the Human Health
report and the Pathway Report). The AMAP Pathway report deals with the
biological responses to climate change and the effects of climate change on
contaminant pathways.

(Geir Wing Gabrielsen, The Norwegian Polar Institute)

Firstly, definitions of the regions will be given
elsewhere in the WG report. We refer to the
definitions in TAR, but there is another
consideration that we should talk in general
terms as no-one has succeeded with this
definition and it varies from model to model
and data set to data set.

15-14

There is undue reliance, in the sections | have studied the most, on unpublished,
and indeed, unsubmitted papers. There are 3 papers by Reist et al that are listed "in
prep"”. What are we to make of these? What if they are rejected?

(Konrad Gajewski, University of Ottawa)

Agreed, only “in press” papers will be
included in the final chapter

15-15

I think it would be more useful to provide a comprehensive review of the literature,
of which there is a lot, rather than a lot of speculative and unsubstantiated general
statements, which may or may not occur. These statements may be right, but may

not be, as they havent been studied.

No examples given, no direct response
possible.

Efforts have been made to include as much of
the available literature as possible, however

Expert Review of First Order Draft - Confidential, Do Not Cite or Quote
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(Konrad Gajewski, University of Ottawa) IPCC is not just a literature review, thus
expert opinions and hypothesis supported by
the available publications are appropriate.

15-16 | A 0 To follow up on the previous point, there is considerable danger here of raising There is always a danger of speculative
speculative alarms. Considering the intense political scrutiny AR4 will receive, it alarms, particularly if the subject is not well
is very important to find the right tone for poorly understood impacts. It would be | studied. Most of the statements in the text are
much better to pepper the text with statements identifying gaps in understanding made with the indication of the level of
than in generating long lists of potential impacts that cannot be ranked in terms of certainty/uncertainty, which is the only way,
probability or significance. Most of the chapter does not hit the mark here. There is | in our view, to address the problem.

a very fine line to tread between showing that progress is being made and admitting

that much remains unknown.

One idea to present this information would be to try and think in terms of what the

key indicators might be: if parameter X changes by a certain amount, it will be an

indicator of some important change to the ecosystem that would have major

implications. This is in effect saying that we understand the system at this level

(progress has been made), but we need to monitor certain things to better

understand the impacts (much remains unknown, but we have some hope of

figuring it out before it's too late. This concept of indicators also leads into

adaptation well, because the indicators provide a mechanism for communities of

stakeholders to gauge their response.

(Philip Hill, Geological Survey of Canada)

15-17 | A 0 I realize that this is a first draft and to that extent it is quite rough around the edges. | Restructuring the whole report in a way

However, in my opinion, the chapter fails rather badly in its basic requirement, that
is to clearly provide and update on understanding gained since the TAR. The
chapter as a whole has a section on TAR but individual sections generally fail to
provide clear reference points from the TAR by which progress can be assesed.
This is primarily an issue of organization, but secondly of style. Each section
would benefit from an opening section that summarizes the state of knowledge at
the time of the TAR, perhaps as a short series of bullets, and then the remainder of
the section could be written as a summary of recent work. Instead, most sections
consist of very general reviews with a few recent references thrown in. This makes
it very difficult to evaluate the level and significance of new understanding. In
terms of style, many sections are far too "philosophic™ and verge on being
politically prescriptive. There may be a place for such statements but as presently
included, they undermine the objectivity of the scientific findings.

There are many references to pre-release versions of the Arctic Climate Impact

suggested by the reviewer so that each section
begins with the bullets summarizing TAR
findings is perhaps a good thing, however it is
too late to discuss it. All chapters in the report
are structured in a standardized way, this
structure has been pre-set by government
agreement and cannot be altered. Major
findings of TAR are listed at the beginning of
the chapter and are thus available for those
who need a clear starting point.

Referencing ACIA is far more effective than

Expert Review of First Order Draft - Confidential, Do Not Cite or Quote
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Assessment science chapters. Hopefully, the science chapters will be officially referencing all supporting publications
released in final form before AR4 is finalized, but it still gives me some discomfort | individually, and it was a policy of the writing
to see this synthesis report referenced rather than original peer-reviewed scientific team.
papers on which it is based. It seems like something of a short cut approach. If the
authors and editors feel that this is nevertheless acceptable, | would strongly urge
them to explicitly explain, perhaps as part of section 15.1, the background and
standards used for the ACIA.
The chapter contains many discussions of how changes to the arctic system feeds
back to the global climate system. While these are of course very valid points for
AR4 in general and can be considered to be "impacts”, | question whether they Some of the other reviewers indicated that
should be dealt with in this chapter. They are presumably dealt with in WG1 as more attention should be given to the
part of the physical basis of climate change. The chapter would be better focused if | feedbacks to the global climate system. We
it limited the content to impacts to ecosystems and human society. support the point that they should be
(Philip Hill, Geological Survey of Canada) addressed in detail in WG-1. In this chapter
we acknowledge the importance of the
mechanisms acting in the polar regions and
discuss them at the level of detail necessary
for understanding the impacts of the changing
climate.
We do not agree. The role of the polar regions
within to Earth system is indeed an impact in
the IPCC sense.
15-18 | A 0 Concluding remarks: this draft is a start but I think that there are some serious This is a good point, and we have taken great

issues of structure, presentation and content to be resolved. It is clear that impacts
and adaptation research still has a long way to go and | believe that we are still
trying to figure out a way to describe adaptation. It is very hard to write about
adaptation because the very process involves a long-term analytic-deliberative
process (National Research Council 1996. Understanding Risk: Informing
Decisions in a Democratic Society. National Academy Press, Washington, DC.) so
anything written at this stage tends to be prescriptive and hopelessly uninformed by
the stakeholder viewpoint.

I have suggested one possible approach to this problem, that of attempting to set up

and talk (or write) against "performance” indicators based on the conceptual level

care not to pre-empt or speak for the peoples
of the Arctic in our assessment of likely
impacts.

Generally speaking, adaptation is not our main
domain and should be addressed to WG-3.
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analysis of impacts that is generally possible in any one domain. I'd be happy to This approach is too specific for use here.
discuss this idea further if it would be helpful.
(Philip Hill, Geological Survey of Canada)

15-19 | A 0 A major issue that is missing from this chapter is that of threshold changes. People | The idea of threshold-driven vs gradual
expect responses to climatic change will be gradual, however since so much of the | changes is discussed in the chapter.
environment is near 0C, threshold changes are common and dramatic. These result | Particularly, the water phase transition
from degradation of permafrost, wildfires, changes in snow or rainfall regimes and | threshold is discussed in association with the
other types of disturbance. freshwater resources; threshold-driven

changes are discussed in association with the
Overpeck, J. T. M. Sturm, J. A. Francis, D. K. Perovich, M. C. Serreze, R. Benner, | impacts of thawing permafrost, changing
E. C. Carmack, F. S. Chapin Ill, S. C. Gerlach, L. C. Hamilton, L. D. Hinzman, M. | vegetation and other environmental factors on
Holland, H. P. Huntington, J. R. Key, A. H. Lloyd, G. M. MacDonald, J. fluvial geomorphology.
McFadden, D. Noone, T. D. Prowse, P. Schlosser, and C. Vérdsmarty. 2005.
Arctic System on Trajectory to New, Seasonally Ice-Free State. 86(34): 309, 312— | Reference will be added, which journal,
313. 23 August 2005. though?
(Larry Hinzman, University of Alaska Fairbanks)

15-20 | A 0 Why is there no section on "Projected changes in the biosphere™? Cf. Section 15.3 TVC: there is a lot of text on this topic
(page 1 and 16). | think such a section should be included in the chapter embedded in the chapter, but the section
(Annika Hofgaard, Norwegian Institute for Nature Research) headings have been prescribed and cannot be

altered — no change.

15-21 | A 0 Hansen's group showed the importance of soot which can affect the climate of the OA - Because soot has strong effect on the
arctic regions. But | could not find the term "soot" or "black carbon" in this physical processes, particularly , radiation
chapter. Why? balance, and not only in the polar regions, and
(Kiminori Itoh, Yokohama National University) these are addressed in WG-1 report.

TVC - also Maggan for snow-permafrost
interaction

I agree with the comment and | also think this
is an important issue. Bgggild had an
interesting poster on this at ICARP 2. All
posters are on the DPC homepage so we could
look it up.

We will also look at VIassova’s manuscript

15-22 | A 0 This Chapter has improved substantially since the zero-order draft. Clearly, a lot of | # Very appropriate comment, changes have

effort has been made to develop the text and to research the different topics. | have
only one major concern at this stage, which is no doubt a concern of the authors-

namely how to reduce the length of the chapter to 25 pages? Given that some

been made, as suggested.

TVC: Great — we should not be asked to make
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references will be the same as other Chapters, it still means that up to 20 pages have
to be deleted. I have suggested sections that could be reduced or deleted under
specific comments.

However, my general feeling is the sections on aquatic biology and human
interactions, however relevant, could be substantially pruned. The terrestrial
biology section has already undergone a substantial reduction which is possible
because of the recent ACIA 2004 publication. Can a similar cut-back and cross-
referencing be made with the two sections above and with the hydrology sections ?
I look forward to seeing the second-order draft.

(Robert Jefferies, University of Toronto)

more cut-backs

15-23

Given the length constraints ch15 summarises the informationand current research
trends very well and is well balanced in the subject matter.

There is one exception, a large amount of information and data is contained in the
Arctic Human Development Report AHDR which was sponsored by Arctic
Council. This was almost a companion volume to ACIA whichj is the basis of Ch
15. We have been trying to promote the integration of the two reports rather than
separate consideration because although ACIA has made strides in the integration
of human activities it still leaves many gaps which AHDR addresses. Studies by
some of the co-authors of AHDR are quoted but it would be invaluable to refer to
AHDR specifically.specifically.

THROUGHOUT CHAPTER NO SPECIFIC REFERENCE TO ARCTIC HUMAN
DEVELOPMENT REPORT CRITICAL PARALLEL VOLUME TO ACIA ON
HUMAN CONDITION IN THE ARCTIC

(Peter Johnson, University of Ottawa)

# Reference was added

15-24

The sections on human impacts are far too wordy and in most cases redundant and
in most of the sections say essentially the same thing (external cultural influences
have made it more difficult for native peoples to adapt to climate change). This
report would be much more readable if the human impacts sections where cut by at
least 50%.

Be consistent in document and use either C0-2 or carbon dioxide but not both.
(lan Joughin, Applied physics Lab, University of Washington)

Little of this material was discussed in the
TAR and so we feel justified in making it an
significant issue in this assessment — however

cuts will be sought.

Redundancies have been removed. We think
we can use both CO-2 and carbon dioxide,
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why not?

15-25

The chapter addresses regions of the world that are already undergoing substantial
changes in climatic conditions and is experiencing impacts of these changes that
affect the integrity of marine and terrestrial ecosystems and the well-being of arctic
residents. As such, the polar regions —and the Arctic in particular- deserve special
attention in the Forth Assessment Report of IPCC.

The chapter is overall well written (neglecting some typographical errors and a few
unclear expressions, which we were asked to ignore) and follows the outline for the
chapter as given in Appendix 3 of the Guidance Notes. As far as | can see, the
chapter quotes all literature relevant to the issues addressed and largely follows the
suggestion to use only literature published after 1999.

My concerns with this chapter are of a more general nature and may not be
reconcilable at this stage. In any case, | would like the authors to consider the
following points:

a) There seems to be an imbalance in the space devoted to arctic versus antarctic
issues, i.e., more space is being used to address questions related to arctic climate
change compared to the Antarctic coverage of these subjects.

b) This largely reflects the general differences between the two polar regions and
the greater importance that we usually attach to the Arctic. This is mainly due to the
fact that the circumpolar North is (albeit sparsely) populated by native and non-
native communities, whereas Antarctica is only home to a very few people.
Moreover, while terrestrial ecosystems and their services are almost insignificant in
Antarctica, the terrestrial ecosystems and terrestrial natural resources play a major
role (e.g., the hydrocarbon deposits, timber) in the Arctic.

¢) Thus, I find it somewhat questionable to treat both regions in one chapter,
despite the obvious similarities they do share. But again, this is probably not to be
changed anymore.

d) Given the somewhat greater weight that is being attached to the Arctic in this
chapter, it also suffers from the fact that a quite comprehensive assessment of

climate change and its impacts is just being published, i.e., the ACIA Report. The

a) Efforts have been made to balance the
representation of the Arctic and Antarctic, and
some reviewers noted that they were more
successful than in TAR. Has something been
missed in the Antarctic that needs to be noted?
b) We agree with these considerations, as does
the text of the chapter.

¢) This is not to be changed anymore, as the
reviewer suggests.

d) There is a lot of interceptions with the
ACIA report, which is not surprising. Since
Polar regions have been included into the

Expert Review of First Order Draft - Confidential, Do Not Cite or Quote
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Report is a quite extensive account of climate change and its impacts in the
circumpolar North. Thus many of the findings reported here can also be found in
the ACIA Report, making the present chapter somewhat obsolete.

e) In order to reconcile this and to distinguish this chapter from the ACIA Report
more clearly, the authors should strive to emphasize the comparisons between the
polar regions (and the Arctic in particular) and other regions of the world more
prominently, thus utilizing the strength of the global approach that the IPCC is
applying versus the regional approach ACIA has taken.

Once again, | realize that these may be suggestions that are not feasible anymore.
But anybody who knows the ACIA Report may also notice the substantial overlap
with the material contained in this chapter.

Point 2

Despite the fact that this section reviews the TAR findings, already at this point the
ACIA Report may be introduced, as this represents an even more comprehensive
assessment of climate change in the Arctic compared to the polar chapter in the
TAR.

Point 4

While neglecting a seasonal snow cover might have been permissive in former
assessments, the ongoing change in climate, particularly on the Antarctic Peninsula
and the sub-Antarctic islands has already led to something like a seasonal snow
cover, at least as far as summer melting is concerned.

Point 5

This section focuses somewhat too heavily on only 10% of the population in the
Arctic. While understandable, addressing adaptation strategies of indigenous people
almost exclusively is nevertheless inappropriate. Some more room should be given
to the non-indigenous part of the population (the sentence on p. 38, lines 32-33
does not make much sense to me).

Point 6

This section on “economic activity and infrastructure in the Arctic” addresses
almost exclusively the impacts of climate change on permafrost and their
repercussions for arctic residents and infrastructure. However, there are quite a few
other sectors that need to be addressed in this context, most notably changes in
terrestrial ecosystem and implications for forestry as well as climate impacts on
marine ecosystems and their consequences for the fisheries industries. In my view
these sectors are of greater importance compared to the permafrost issues addressed
here.

The problem of increased transport activities along the Northern Sea Route or along

IPCC report, we have to address the key
regional impacts, even if they have already
been discussed in ACIA. References are
given, where necessary.

e) The chapter is focused on the polar regions,
and this is given.

Point 2 # text changed.
Point 4 # Which action is expected?

Point 5 # -The representation is proportionate
with the literature; there is particular interest
in these populations as the most vulnerable;
and interest in these pops from a political
perspective as well. We will try to balance
this out as much as possible where appropriate
but a weighting towards Indigenous
populations will persist to some extent as this
is also what exists in the literature,
challenging the assessments on non-ind pops.
Will add short intro statement to this effect as
well for the Chapter

Point 6 # Accepted.
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the North American coast and associated contamination of marine ecosystems is
only slightly introduced.

(Manfred Lange, University of Muenster)

15-26

This is a very good first oder draft on the assessment of future impacts and
adaptation in polar regions. The chapter title (Climate Change) is obviously not the
correct one.

(Peter Lemke, Alfred Wegener Institute)

No action needed, the chapter title is “Polar
regions”.

15-27

The chapter authors should be urged to avoid using vague words like "may",
"could" and "might" and instead indicate level of likelihood or confidence using the
IPCC lexicon.

(Michael MacCracken, Climate Institute)

# will be checked.

15-28

Chapter 15: Overall comment: The material that is here looks very good. | was,
however, a bit surprised not to see more coverage on: (a) the changing state of the
Greenland Ice Sheet, even though that is covered mainly in the WG | report (and
just to note that they do not seem to yet have a consistent picture of the expectation
in chapters 5 and 10); and (b) the non-Indigenous residents of the Arctic, in that
they make up something like 90% of the population--the chapter seems very
heavily ecosystem oriented, and there is good reason for extensive coverage on this
(the text actually has more than the table of contents indicates, so perhaps it is a
question of making the set of information more focused, at least in the Executive
Summary), but | would have thought there should be more coverage of the
economic and other impacts on non-Indigenous people (though | realize there may
be relatively little information on this).

(Michael MacCracken, Climate Institute)

# CF will address the question about the non-
indigenous population.

15-29

I am pleased with the way that the chapter is coming together overall. However, |
am concerned that no references are given to the potential impacts of methane
hydrates on climate change. | believe that the two mentions of methane hydrates
(page 16, lines 43-47, and page 44, lines 13-14) should at least mention the
references in No. 3 below. The vast global quantity of methane hydrates points to
the importance of further discussion.

(David Malcolm, Arctic Energy Alliance)

This is largely the issue for the WG-1

15-30

There is need for a serious rewriting of this chapter. There are numerous
grammatical errors (some point out below). Also need to check the references -
several are "in prep".

The coverage of items needs to be reviewed for geographical bias of the authors

Any grammatical errors will be caught in the
proofing stage. The in prep papers will either
be in press or removed.

We believe that the geographical bias
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knowledge. generally represents the bias in research
(Gordon McBean, University of Western Ontario) progress and improved understanding that has

been achieved since the TAR.
15-31 | A 0 I have 3 general comments on Chapter 15 (Polar Regions). First, the chapter Noted

is well written and comprehensive. It builds on the recent Arctic Climate
Impact Assessment Report and provides an appropriate balance between
Arctic and Antarctic issues.

My second general comment is that the definition of the terrestrial extent of the
Acrctic is rather fuzzy. A lot of the literature being summarized is from research
that has been conducted on the collar of tundra ecosystems encircling the Arctic
Ocean. But at other times in the chapter it seems that the boreal forest is brought
into the discussion. This has been a general problem in almost all assessments of
the "Arctic". My preference would be to have the boreal forest biome considered
as part of the Arctic because the southern limit of the boreal forest biome roughly
coincides with the southern boundary of permafrost and most of the watershed that
empties into the Arctic Ocean is in the boreal forest. A lot of the critical changes
that are happening are where permafrost is near thawing, i.e., in discontinuous
permafrost regions of boreal forest.

On the physical side permafrost and hydrology have been discussed as if they
include the boreal forest, but the discussion of terrestrial ecology and human
dimensions are limited to the tundra biome. Ecology issues that | think need more
discussion are fire, insects, forest management and economics, peatland ecology,
and carbon dynamics to name a few off the top of my head. | don't know how
much of a re-write it would take to get these issues into this chapter, but | fear that
they won't be adequately dealt with in the other chapters.

My third general comment is that the issue of natural vs. anthropogenic change is
not adequately discussed. It is quickly glossed over on page 7, lines 10 - 12, with
the reference to Polyakov et al. (2002). It is a major challenge to the scientific
community to sort out the degree to which changes are associated with multiple
decadal low frequency "natural” variation vs. the result of anthropogenically caused
climate change.

The definition of the Arctic follows the one in
TAR, and to be consistent with the previous
reports it should not be changed. Moreover,
since Arctic and Antarctic have already been
defined in TAR, we should not do it here
again.

TVC: we include the tundra and forest tundra
but cannot include the boreal forest per se. |
will see if there is space to include extra words
on boreal forest problems such as fire.

OA - The discussion about the nature
(anthropogenic vs natural) climate change is
appropriate in WG-1 report. Here we address
the impacts of the changing climate in the
polar regions, and thus the problem of
attribution of the climatic changes to any
specific factor or group of factors is beyond
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the scope of the chapter, as well as WG-2
report.
Also, permafrost thaw and glacial retreat in Alaska has been occurring since the The time frame used in the chapter includes
end of the little Ice Age (since the 1700s or so). These issues need some more historic variations of the Arctic, including
attention in this chapter and at least need to be mentioned and put into context in permafrost and glaciers, and projections to the
the executive summary and the summary of knowledge sections of the chapter. future. There is not too much we can say
(Anthony McGuire, University of Alaska Fairbanks) about the variations of permafrost and glaciers
following the little Ice Age in this chapter,
since this is largely the domain of WG-1, and
more importantly, since they are not
considered as impacts, which are the main
focus of the chapter.

15-32 | A 0 The chapter is an excellent overview and reference work to the present situation in | Noted

the Arctic and the Antarctic.
(Hans Meltofte, National Environmental Research Institute)

15-33 | A 0 Use of Jargon / specialist language This chapter has a diverse authorship and will # The text was changed to the extent possible
have a diverse audience. Perhaps it should be considered whether the following
should be explained or replaced by less specialist language? “freshets” — will this TVC to change recruitment (if he used it)
be generally understood? “recruitment” — ditto? “lentic system” “lotic system” —

P22 Line 16. Difficult to understand from context.
(Tavi Murray, University of Wales Swansea)

15-34 | A 0 (1) On a whole the chapter is well written and informative, densely packed with The text has been checked for redundancies
information. (2) In several spots, sentences are incomplete (words left out) in such a | once again and modified accordingly. We did
way that it is difficult to know the intended meaning. (3) Some topics are discussed | not consider any scenario leading to colder
two or more times. This is likely because of the outline that was imposed on the climate, which is in accord with the IPCC
authors and so perhaps is unavoidable, although eliminating the repetition could climatic projections. There is no need to make
help shorten the text. (4) The chapter does a very nice job in indicating both such a statement, since this is implicit in all
positive and negative consequences of anticipated continued warming. However, it | IPCC writings.
woud be useful also to have a statement to the effect that much of the chapter is
based on the assumption of further warming and that the reason for this is that
continued warming is projected by the overwhelming majority of model
simulations.

(Claire Parkinson, NASA Goddard Space Flight Center)

15-35 | A 0 General Comments on Chapter 15:

1) Authors are more focused on Canadian and American Arctic than on European.

(1) The chapter text is built upon the available
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publications, including those for European
Acrctic.
2) The marine climate is discussed less than terrestrial and atmospheric climatic (2) We do not discuss the climate, which is
processes. 3) In the structure of this chapter there are recurrences of the same done in WG-1 report. The chapter is focused
information, for example the estimation warming in the Antarctic Peninsula is on the impacts of climate change, both on
given in 15.2.1 and 15.2.2 marine and terrestrial systems. Is any of the
(Vladimir Pavlov, Norwegian Polar Institute) impacts on marine systems missed?
(3) Redundancies have been removed.

15-36 | A 0 This is a wide-ranging chapter, with detail on physical, social and ecological Physical aspects of changes in the climate
aspects of change. It improves on the previous IPCC position in updating the system, including changes in the deep sea, fall
current position and providing more detailed analyses of future predictions from into the domain of WG-1 and are not
current models. | particularly liked the examples in boxes, and would like to have addressed in the chapter.
seen one on krill in the southern ocean, or the extreme sensitivity of Antarctic
marine species to a warming environment.

On the negative side the chapter is a little loose. There are many sentences saying
this or that is likely. We should try to be a bit more quantitative by saying YY% of
models predict an increase of XX. The chapter is clearly a draft and needs work to
tidy up some sentences that are either not English or make no sense.
As a comment on the whole chapter/volume — I could not find an assessment of
effects on the deep sea. Although we know less about this zone it does cover a
larger area than any other on earth, and some assessment of changes and prospects
for the deep sea should be included.
(Lloyd Peck, British Antarctic Survey)
15-37 | A 0 First, the chapter is a very good summary, putting together nearly all of the Reviewer's suggestions are more appropriate

important literature that | knew of, and a lot more that I didn't, together in a concise
and emphatic way. It was nice to see that waffle words were kept under control, and
yet at the same time the balance between the good, or the mild, and the more
unpleasant aspects of climate change was presented well. There is a hefty
emphasis on biological effects - and I think some roll- back here should be
considered, to favor a slightly greater fraction of the discussion focussing on
climate. I still don't have a clear idea of what global climate trends might be
expected from a loss of summer Arctic sea ice, for example - surely there must be
some research on that. (I'm aware of a couple of studies that link drought in the SW

North America with a warm, low-ice Arctic, but that's about it).

for WG-1 writing team, we do not see what
can we do in response in our chapter.
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(Ted Scambos, University of Colorado)
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| found the quality and style of this Chapter very uneven. Some sections come
across as authoritative summaries of current knowledge that focus on key issues of
unquestioned significance. Others come across as rather uncritical and disorganised
collections of statements and conclusions with no coherent logic.

| found it very difficult to derive much of value from the latter sections and I find it
hard to see how they would be of much benefit to policy makers. | have the sense
that there is a strong need for a thorough general edit by the Co-ordinating authors
to weed out material that lacks substance or is poorly integrated.

This should help to bring the chapter within its proposed page limit.
(Martin Sharp, University of Alberta)

The text was edited, many of the problems
mentioned by the reviewer were fixed.

15-39

OVERALL COMMENT: Overall, Chapter 15 is well-written and throrough. It
covers most of recent developments in polar climate change since the Third
Assessment Report, with one glaring omission: The recent discoveries of glacier-
flow accelerations in Antarctic, apparently triggered by the disintegrations of small
ice shelves and their associated "buttressing effect” on upstream ice. This
discovery represents a major new develpment/uncertainty in predictions of sea level
rise in this century. Only in the Case Study 15.6.3, pp. 40-41 is this important
recent discovery mentioned. It is glaringly absent from the earlier sections on
Antarctic change. I'm sure this is the case only because of the relative newness of
the discovery - it is very significant and must be included in the Fourth Assessment.
The remainder of my comments are very minor in nature, my compliments to the
authors.

(Laurence C. Smith, University of California, Los Angeles (UCLA))

As noted by the reviewer, it is in the text.

15-40

General Comment - Parts of the chapter have relied heavily on the results from
ACIA. This is fine but it has perhaps meant that more recent publications have not
been included in the chapter. Some suggestions for recent publications that could be
added have been made. A number of papers in preparation have been referred to in
the text. Should paper not be at least accepted for publication before being referred
to in this document?

(Sharon Smith, Geological Survey of Canada)

All problematic references will be removed at
a final stage.

Yes, we are updating it and many very recent
important publications are included that were
not available in the ACIA. One noticeable in
prep paper is the one by Christensen et al. and
it will be withdrawn if it isn’t published by the
next IPCC deadline.

15-41

The chapter feels tentative, while the literature appears more definitive. For

example the Executive Summary deserves more clarity especially in those areas
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where the literature is reaching consensus.

Missing in the chapter: reference to pest infestations such as the spruce bark beetle.
Missing in the chapter: reference to slope instability (slumping, slides, etc.) due to
changes in permafrost and forest fire events.

Missing in the chapter: Indigenous voice.

(John Streicker, Yukon College)

# we need to add something suggested by the
reviewer.

The text could be shortened substantially without losing too much important
information. The chapter makes good reading, but my impression is that it contains
too much detail that readers can readily find in the voluminous references if they
want it.

(Robert Thomas, EG&G Services)

The text was shortened.

15-43

Being an expert in physical climate | have concentrated on climate issues dicussed
in this chapter. I think, for the first draft, the chapter is in a reasonably good shape.
Terminology: There is somewhat arbitrary use of the terms "forecast”, "prediction”
and "projection” starting from the very first page of the Exective summary, where
all of these terms can be found with a dominance of "prediction”. This
terminological mixture decays but survives through further sections. For future
climate simulations with GCMs, it is better to use "projections”, rather than
"prediction” (see the IPCC TAR Glossary).

I think additional pictures of key climate trends can be very useful for the Report
readers, for instance, both hemispheric temperature and pressure distributions from
Turner et al., 2005.

(Yuri Tsaturov, Russian Federal Service for Hydrometeorology and Environment

Monitoring)

Consistency in using the terminology has been
checked. Due to strict page limits no figures
showing climatic trends and similar climatic
information was added. These should be
represented in WG-1

15-44

This is a much better chapter in all aspects than the first draft.

While the first draft was quite weak on the marine system there is almost too much
of it now in the three separate sections.

There seems to be a lot of repetition between the various sections of the chapter but
perhaps this is not such a bad thing?

Coverage of economic impacts of climate change is brief and disappointing. This is
where the most severe impacts are likely to occur, at least in the Arctic

(Gunter Weller, University of Alaska)

Discussion on the economic impacts has been
expanded.

15-45

These chapters provide a useful summary of previous studies. Their contents,
figures and tables are appropriate and | found no major points that need to be
rewritten. However, these chapters do contain many repeating sentences and
phrases. | think it needs to be carefully edited so that there are no longer word for
word repeating sentences, and that it is also grammatically correct and succinct.

Repetitions have been removed to the extent
possible
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(Kenji Yoshikawa, University of Alaska)

15-46 | A 1 0 Following are the references alluded to in the comments. Most are available from Only papers that have been published after
my home page at http://members.cox.net/igoklany/. I'll also be happy to send hard 2001 and that address the issues of climate
copies, if requested: change impacts will be considered in this
1. Goklany, IM. 1995. “Strategies to Enhance Adaptability: Technological Change, | chapter.

Economic Growth and Free Trade.” Climatic Change 30: 427-449.

2. Goklany, IM. 1999. “Richer is More Resilient: Dealing With Climate Change
and More Urgent Environmental Problems.” In R. Bailey, ed., Earth Report 2000,
Revisiting the True State of the Planet (New York, NY: McGraw-Hill), pp. 155-
187.

3. Goklany, IM. 2000. “Potential Consequences of Increasing Atmospheric CO2
Concentration Compared to Other Environmental Problems.” Technology 7S: 189-
213.

4. Goklany, IM. 2005b. “Integrated Strategies to Reduce Vulnerability and
Advance Adaptation, Mitigation, and Sustainable Development,” accepted by
Mitigation and Adaptation Strategies for Global Change. .

(Indur Goklany, Office of Policy Analysis, Department of the Interior)

15-47 | A 1 1 44 20 | There is a general imbalance with respect to where the work geographically has Efforts have been made to include all
been made, i.e. there are very few references from the EuroArctic publications containing essentially new results
(Jan-Gunnar Winther, Norwegian Polar Institute) obtained since TAR, i.e. after 2001.

15-48 | A 1 1 44 20 Many of the reported results are similar to the ones stemming from the ACIA ACIA report is cited in several places in the
report. Larger emphasis should be put on referencing the ACIA report or/and chapter
seeking to reference more recent work
(Jan-Gunnar Winther, Norwegian Polar Institute)

15-49 | A 1 4 1 4 The title of "Climate Change" should change into "Polar regions (Arctic and I don’t understand where this comment comes
Antarctic)" from. The title is “Polar Regions”

(Zhaogian Dong, Polar Research Institute of China)

15-50 | A 1 4 1 4 Is the chapter title ok? I don’t understand where this comment comes
(Annika Hofgaard, Norwegian Institute for Nature Research) from. The title is “Polar Regions”

15-51 | A 1 4 1 4 It seems the chapter title should be "Polar Regions (Arctic and Antarctic)" rather I don’t understand where this comment comes
than "Climate Change". from. The title is “Polar Regions”

(Claire Parkinson, NASA Goddard Space Flight Center)

15-52 | A 1 4 1 4 It is proposed to substitute the current heading "climate change" with the heading as | | don’t understand where this comment comes

agreed "Polar Regions (Arctic and Antarctic)". from. The title is “Polar Regions”
(Klaus Radunsky, Umweltbundesamt GmbH)
15-53 | A 1 4 What is the correct name of this Chapter? | don’t understand where this comment comes
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(Vladimir Romanovsky, University of Alaska Fairbanks) from. The title is “Polar Regions”
15-54 | A 1 4 Chapter title is wrong I don’t understand where this comment comes
(Robert Thomas, EG&G Services) from. The title is “Polar Regions”
15-55 | A 3 0 General comments on the executive summary: The summary is quite Noted
comprehensive and briefly describe the content of the entire chapter. However, in
the key findings, quatitative results and their significance should be provided. For
example, it would be good if while saying that the discharge of Eurasian rivers has
increased since the 1930s, they also provide the numerical fractional increase. This
way, those who do not have a lot of time and read only the executive summary will
be better informed.
(Josefino Comiso, NASA Goddard Space Flight Center)
15-56 | A 3 0 4 | believe that an explicit statement about the Greenland ice sheet and its likely Comment rejected, it should be in WG-1
contribution to sea level rise would be appropriate in this section.
(Tavi Murray, University of Wales Swansea)
15-57 | A 3 0 Key findings should include the recent breakup of ice shelves, and thinning of In the executive summary we have a more
others general statement about the decreasing glacier
(Robert Thomas, EG&G Services) volume.
15-58 | A 3 0 4 The summary of key findings is excellent and appears to cover all observed and Noted
likely future changes and impactsimpacts
(Gunter Weller, University of Alaska)
15-59 | A 3 1 The executive summary is extensive and covers all the major issues. In the list of Noted, text was modified
key findings there are some repetetion concerning the ecosystem response to
climate change (points 2, 3, 10). Also the order of the items in the list could be
reordered as ii) common issues for the both polar regions ii) terrestial Arctic iii) the
Acrctic Ocean iv) the Southern Ocean and Antarctic continent
(Jari Haapala, Finnish Institute of Marine Research)
15-60 | A 3 1 Generally, clearer conlusions are given in the summary than in the text throughout | No response
the chapter
(Annika Hofgaard, Norwegian Institute for Nature Research)
15-61 | A 3 1 4 31 Executive Summary: This section really needs a careful edit to make it clearer and Noted. This comment is conflicting with that
more direct, and so a number of suggested changes are included below. | also think | of Gunter Weller above. ACIA report
that the ACIA set of findings is somewhat more comprehensive and should be certainly has different set of findings, since
consulted as part of the revision process. the report itself addresses the wider range of
(Michael MacCracken, Climate Institute) problems in the Arctic.
15-62 | A 3 1 Executive Summary: ACIA lists coastal community exposure to storms as a key No, this was known well before the ACIA
finding. Is this worthy of inclusion as a key finding in this chapter? report was published, see, for example, IPCC
(Marybeth Long Martello, Harvard University) TAR, WG-2, Chapter 16
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15-63 | A 3 3 Unclear what processes are involved. The text was changed.
(Roger Barry, University of Colorado)
15-64 | A 3 3 3 3 Specific Comments Start here: delete the word "future.” This is not necessary since | Done
it is by the word "forecast™ in the following phrase.
(Josefino Comiso, NASA Goddard Space Flight Center)
1565 | A 3 3 3 3 Delete "future" as redundant. Done
(Michael MacCracken, Climate Institute)
15-66 | A 3 3 15 15 Is "prediction” the best word choice here? Or would projection be more accurate? Noted
"Predict” and "prediction" are used elsewhere in the chapter, sometimes to refer to
what models do and provide. | would suggest that "project” and "projection™ also
be considered as replacements in these instances.
(Marybeth Long Martello, Harvard University)
15-67 | A 3 3 13 13 Is "predict"” the best word choice here? Or would project be more accurate? Repeated
(Marybeth Long Martello, Harvard University)
15-68 | A 3 3 12 13 Chapter states "means the impact of climate change on these systems is still Noted, too general to cause any specific action
difficult to predict." Yet, ACIA and IPCC have given some fairly detailed ideas
about what these impacts are likely to be. So could the above statement be
modified slightly to say "means the specific impacts of climate change on these
systems is still difficult to predict.”
(Marybeth Long Martello, Harvard University)
15-69 | A 3 3 27 27 Change "increasing" to "increasingly" Comment rejected
(Marybeth Long Martello, Harvard University)
15-70 | A 3 3 5 5 Authors may wish to reconsider the phrase "increasing use of Traditional Comment rejected
Knowledge" as it is vague as to who is increasing their use of Traditional
Knowledge - scientists, indigenous peoples, others? Also, some indigenous
knowledge holders may object to the idea that their knowledge can be extracted by
others and employed in an instrumental way. Suggested alternatives are:
"increasing recognition and understanding of Traditional Knowledge by climate
researchers” OR "increasing recognition of and reliance on Traditional Knowledge
by climate researchers"
(Marybeth Long Martello, Harvard University)
15-71 | A 3 3 3 4 These changes were observed over the last 5 years? Yes
(Sharon Smith, Geological Survey of Canada)
15-72 | A 3 3 3 4 This statement seems a bit too loud. | don't think climate change and climate- Noted, text changed.

induced change "forecasts"are verifiable at the time scales like the 6-year period
between the TAR and AR4. In other words, this statement implicitly presumes

several-year predictability of the climate system, which | think is debatable,
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particularly for high latitudes. It might be better to state that there have been new
evidences supporting TAR conclusions, or that the assessment has retained its
validity, or something like that.
(Yuri Tsaturov, Russian Federal Service for Hydrometeorology and Environment
Monitoring)

15-73 | A 3 4 4 replace the phrase "This Validation.." with "The ability to make accurate Noted, text changed
forecast..." | think that the models have a long way to go before we can consider
them validated.

(Josefino Comiso, NASA Goddard Space Flight Center)

15-74 | A 3 4 4 I would suggest changing "have now been observed and documented" to "are now Noted, text changed
being observed and have recently been summarized in the uniquely detailed Arctic
assessment (ACIA, 2005)." Note here that | use ACIA, 2005 (so the full volume)
rather than the overview report, for that is where the extensive documentation is; |
understand the book will be out November, 2005. | brought the latter phrase up
from lines 10-11 as it seemed to work better here--and the sentence from lines 6-11
needed to be shortened.

(Michael MacCracken, Climate Institute)

15-75 | A 3 5 The statement "... increasing use of Traditional Knowledge, has improved our Noted, text changed
ability to project future changes in physical and biological systems" doesn't have
any support in the following text of the Chapter
(Vladimir Romanovsky, University of Alaska Fairbanks)

15-76 | A 3 6 revise use of term "appear to indicate" - implies lack of clarity of what models Noted, text changed
show
(Gordon McBean, University of Western Ontario)

15-77 | A 3 6 3 7 Model projections don't "appear" to indicate, they "do" indicate that the dramatic Noted, text changed
warming will continue.

(John Streicker, Yukon College)

15-78 | A 3 7 3 7 Replace "dramatic recent rates" with "the amplified rates" as this is a science report. | Noted.
(Michael MacCracken, Climate Institute)

15-79 | A 3 8 3 8 replace the word "impacts" with "magnitude" Rejected
(Josefino Comiso, NASA Goddard Space Flight Center)

15-80 | A 3 8 3 9 How is impact being defined here? In terms of impacts on natural systems? Human | Definitions of key terms used in IPCC report
systems? This is important for comparison to other regions of the world which have | are given elsewhere.
higher population densities
(Sharon Smith, Geological Survey of Canada)

15-81 | A 3 9 3 11 Replace "will exceed ... (ACIA 2004)" with "will be more pervasive than for many | Noted, text changed

other regions on Earth." It is really hard to know how one would measure impacts
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and so justify saying exceed--other areas are larger, have more people, etc, so costs
may be greater elsewhere, for example. But in Arctic the impacts will likely affect a
greater fraction of the ecological and social systems, so pervasive seems a better
word choice.
(Michael MacCracken, Climate Institute)

15-82 | A 3 9 insert "those in" after "exceed" for clarity Text was changed
(Gordon McBean, University of Western Ontario)

15-83 | A 3 10 11 | thnk, the reference should be made not to the the ACIA-2004 (summary), but to Noted
the entire ACIA scientific report (2005, hopefully), which is indeed "a uniquely
detailed assessment", unlike the summary for general public and policy makers.

(Yuri Tsaturov, Russian Federal Service for Hydrometeorology and Environment
Monitoring)

15-84 | A 3 11 11 | why not use 2005 Comment misplaced
(Jerry Brown, International Permafrsot Association)

15-85 | A 3 11 ...in biological, especially anthropogenic systems, and Comment rejected
(Robert Jefferies, University of Toronto)

15-86 | A 3 11 11 Replace "However" by "Because of" as this is not a contradictory thought. Noted
(Michael MacCracken, Climate Institute)

15-87 | A 3 12 12 rewrite as follows: "..that the latter are subject to additional and cascading stresses, | Noted, text changed
means that the impact of climate change on ..."

(Josefino Comiso, NASA Goddard Space Flight Center)

15-88 | A 3 12 13 Change "means the impact" to simply "the impacts, and change "is still" to Noted, text changed
"remains"

(Michael MacCracken, Climate Institute)

15-89 | A 3 13 Why is the evidence of ongoing change from the rest of the Antarctic continent not | Comment rejected
spelled out? In many other cases where evidence is equally ‘less conclusive' and
predictions of likely impacts are similarly difficult, there have been no inhibitions
to project - or to express expectations about - future developments.

(Hans H.J. Labohm, Netherlands Institute of International Relations 'Clingendael’)

1590 | A 3 14 16 Seems inconsistent: "Dramatic impacts are expected...evidence of ongoing change | Comment rejected. As stated in the text,
less conclusive...prediction of impacts difficult...". How can dramatic impacts be | prediction of impacts is difficult in regions
expected when prediction of impacts are difficult? This is also discussed on page 9, | other than those where dramatic impacts are
line 7. expected
(Arne Instanes, OPTICONSULT Consulting Engineers)

1591 | A 3 14 |3 15 On line 14, change "but" to "although™ and on next line delete "here" Noted
(Michael MacCracken, Climate Institute)

15-92 | A 3 15 3 15 insert "a" at the end of the line to read "...a prediction..." Noted
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(Josefino Comiso, NASA Goddard Space Flight Center)

1593 | A 3 16 .... Impacts is even more difficult. Noted
(Robert Jefferies, University of Toronto)

1594 | A 3 18 Executive Summary Key Findings; use of bold or italics to emphasise key issues TSU/editorial issue
would be helpful
(Fiona Cawkwell, University of Alberta)

1595 | A 3 18 Executive Summary Key Findings; these bullet points should be regrouped so that Noted
like topics are together e.g. climate, sea-ice, vegetation etc
(Fiona Cawkwell, University of Alberta)

15-96 | A 3 18 Executive Summary Key Findings; given that this is the section that is going to be TVC: for discussion — it is doubtful if there is
most widely read by experts and non-experts it would be helpful to quote values for | space for this information as there are not
some of these changes e.g. rapid rates of warming, how far has tree line moved, single, agreed figures for these statistics.
how much has river discharge increased, which species are migrating poleward etc | DGV — | agree, there is rarely a simple figure
(Fiona Cawkwell, University of Alberta) that can be given without lots of explanation

and qualification.

1597 | A 3 18 Executive Summary Key Findings; a confidence scale (as in the TAR) using Noted, confidence levels added
asterisks would be helpful to indicate uncertainty to readers who are unfamiliar
with elements of these changes
(Fiona Cawkwell, University of Alberta)

1598 | A 3 18 In this section, make sure to compare with ACIA (2004) key findings to make sure | We do not feel that the ACIA key findings
same scope is covered. | did not see adequate mention of; links between need be reflected in full since this is an
ozone/UV/human health; cultural impacts; changes in access with less sea ice--and | independent assessment of important findings
reduced access due to permafrost melting; etc.

(Michael MacCracken, Climate Institute)

1599 | A 3 18 The chapter should include a brief discussion of the rationale for addressing the The authors of the chapter cannot provide the
Arctic and Antarctic together in a single chapter. This discussion should briefly rationale, which was developed in the pre-
note relevant environmental conditions in these two regions and their role in the report scooping phase undertaken by
global climate system. Some of this rationale can be found in the list of key governments. The chapters authors are not
findings on page 3 and elsewhere in the chapter. However, a more explicit entirely convinced that the approach is the
statement of this rationale would make the chapter more compelling. optimum one.

(Marybeth Long Martello, Harvard University)
15-100 | A 3 18 The conclusions, as put in the bullet points of the Executive Summary, are rather Noted

general and quantitative. It would be good to have some more quantitative
statements if possible. Tables have been built for the SPM which show impacts
related to incremental global mean temperature changes, and to times in the future
under different SRES scenarios. Chapter 4 Table 4.5 lists impacts against

temperature changes, and Chapter 11 Table 11.11 lists impacts at future dates under
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SRES. Please have a look at these and see if you could do something similar.
(Jean Palutikof, Hadley Centre)
15-101 | A 3 19 19 replace "show" with "are observed, including” Noted
(Josefino Comiso, NASA Goddard Space Flight Center)
15-102 3 19 23 The changes in polar areas have been dramatically regional. For example the Noted, we have covered that in the first bullet.
warming in Siberia and Canadian Western Arctic has been much greater than in
the eastern Arctic and Greenland. Mention of regionalism is in order here.
(David Fisher, Geological Survey of Canada)
15-103 | A 3 19 Comments on 1st bullet. Noting that some areas in the Arctic and the Antarctic Rejected, see the previous reviewer’s
have shown the most rapid rates of warming, etc., seems to be cherry-picking data. | comment, which is more in accord with our
I would recommend providing trends that are integrated over the entire Arctic and, | standpoint.
separately, over the entire Antarctic.
Moreover, since we are talking about climate change, the current situation should
be viewed in a context long enough for the reader to be convinced that the In TAR, Chapter 16, as well as In many parts
variations that we see currently are outside the range of natural variability. This of FAR Ch. 15 text there are notes that the
would mean looking, wherever possible, at variations over past centuries, if not recent changes are likely to exceed the level of
longer. That would help answer questions regarding whether current changes are natural variability.
within the bounds of natural variability. Why is this important? First, it obviously
sheds light on the issue as to the likelihood of current changes being due to non-
natural factors. Second, if changes of similar magnitude occurred in the past, this
begs the question as to how -- and how well -- human and natural communities and
species responded and coped with them. See, also comments below on Section
15.2.1.
(Indur Goklany, Office of Policy Analysis, Department of the Interior)
15-104 | A 3 19 23 It should be mentioned and specified that areas with no change or even cooling do | This is implicit in the first bullet.
exist
(Annika Hofgaard, Norwegian Institute for Nature Research)
15-105 | A 3 19 20 Change "show profound regional differences both within" to "are becoming evident | Rejected, essential point is regionalism of
in the Arctic. These impacts exhibit significant regional differences within" changes.
(Michael MacCracken, Climate Institute)
15-106 | A 3 19 4 31 The verbs used in this section need consistency and definitions. It is difficult to Noted
know whether there are actual differences among "will", "may", is likely to", is
expected to".
(James McCarthy, Harvard University)
15-107 | A 3 20 |3 20 insert "some" to read "However, some areas..." Noted

(Josefino Comiso, NASA Goddard Space Flight Center)
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15-108 | A 3 20 However on a global scale,.... Noted
(Robert Jefferies, University of Toronto)

15-109 | A 3 20 20 Delete "However"--this is not a contradictory statement. Noted
(Michael MacCracken, Climate Institute)

15-110 | A 3 20 Line 20 and remaining parts of the report: there is inconstancy in use of capital Noted
initials in Arctic and Antarctic as adjective.

(Hans Meltofte, National Environmental Research Institute)

15-111 | A 3 22 22 rewrite to read "The impacts of currently observed and future climate change..." Noted
(Josefino Comiso, NASA Goddard Space Flight Center)

15-112 | A 3 22 'hotspots' probably not a good term to use in a generic sense when discussing Comment rejected, the term “hotspots’ is well
climate change established
(Julian Dowdeswell, University of Cambridge)

15-113 | A 3 22 23 This illustrates the previous point. The first, and therefore highest impact, key Noted
finding gets sidetracked by the issue of global feedbacks.

(Philip Hill, Geological Survey of Canada)

15-114 | A 3 22 23 Change to read "polar regions are likely to excite feedbacks that, over time, will Noted
have significant global consequences." Really try to avoid the ill-defined word
"may" and use the IPCC lexicon.

(Michael MacCracken, Climate Institute)

15-115 | A 3 22 3 23 "may produce feedbacks that in time, have globally significant consequences.” Noted. The currently existing text is in accord
This statement seems weak to me. From the literature it is clear that the feedback is | with the ACIA finding. Self-sustainability is
already globally significant (e.g. Finding 2 of the ACIA). Examples include albedo, | not addressed in the chapter, though.
ocean currents, sea level, migratory species etc. | think the bigger question is
whether the feedback mechanisms are becoming self-sustaining. Some recent
literature is suggesting this is the case although I'm not sure that there's consensus
as yet.

(John Streicker, Yukon College)

15-116 | A 3 23 in time, will have globally... Noted
(Robert Jefferies, University of Toronto)

15-117 | A 3 24 |3 26 On line 24, delete "There has been a measured" and start with “Changes in the This editorial comment is rejected
composition"; on nest line, change "as a" to "have been observed in" and then later
say "especially in response to increasing ...)"

(Michael MacCracken, Climate Institute)
15-118 | A 3 25 the statement of considerable changes in composition with reference to the sub- There is a mention of a measured changes

Antarctic islands is actually not well documented, except in the context of possible
climate interactions with the direct human impacts associated with assisted

transport and accidental/deliberate introduction of non-indigenous species (see

rather than considerable changes.
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Frenot, Y., Chown, S.L., Whinam, J., Selkirk, P., Convey, P., Skotnicki, M. &
Bergstrom, D. (2005) Biological invasions in the Antarctic: extent, impacts and
implications. Biological Reviews 80, 45-72, for a detailed and comprehensive
review).
(Peter Convey, British Antarctic Survey)

15-119 | A 3 26 It is not clear whether the "change" applies to the change in composition or climate | Change applies to composition and range of
change. Clarification of what "likely" means is also needed. There will be more plants and animals, as stated in the text
climate change but does that mean the composition may or may not change.

(Gordon McBean, University of Western Ontario)

15-120 | A 3 26 Executive summary: What Temperature? Air or water? Or both? Instead of Comment reject. Air and water temperature
“changing precipitation” note whether it is: decreasing or increasing. changes are interrelated; precipitation changes
(Vladimir Pavlov, Norwegian Polar Institute) are patterned, but all these details are marginal

to the main statement

15-121 | A 3 27 27 rewrite as follows: "...produce increasingly more complex responses..." Noted
(Josefino Comiso, NASA Goddard Space Flight Center)

15-122 | A 3 27 It is not clear what kind of disturbances on the Antarctic Peninsula were meant More specific term is inappropriate here; the
(Vladimir Romanovsky, University of Alaska Fairbanks) message in this bullet is clear.

15-123 | A 3 28 Comment on 3rd bullet. Considering that there have been other warming episodes | Unclear which action is expected. How this
in the past, how do the current position in tree line compare with what it has been in | comment relates to executive summary?
the past? Similary, how do current changes in the ranges and abundances of various
species compare with past changes?

(Indur Goklany, Office of Policy Analysis, Department of the Interior)

15-124 | A 3 28 shrublands question unclear.
(Robert Jefferies, University of Toronto)

15-125 | A 3 28 Needs reference to definition of 'greenness' TVC to fix
(Peter Johnson, University of Ottawa)

15-126 | A 3 28 31 To make the statement more direct, change opening to read "The observed increase | Noted, text changed
...""and delete "that" on line 28, then on line 20 change to read "biological
productivity, leading to a change in the ranges of species (e.g., ...)" and on line 30
delete "some" and change to read "changes in the position of the tree-line and of the
ranges ..."

(Michael MacCracken, Climate Institute)

15-127 | A 3 28 3 32 Some comment on whether rate of climate change exceeds adaptive capacity would | TVC to fix although this is already covered
seem appropriate. elsewhere
(Gordon McBean, University of Western Ontario)

15-128 | A 3 28 3 29 There is no proof yet that the documented increase in greenness of the Arctic there are estimates of productivity derived in

represents an increase in biological productivity

similar ways to greenness
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(Vladimir Romanovsky, University of Alaska Fairbanks)
15-129 | A 3 30 Executive summary: What are changes in position of the tree-line and what changes | TVC to fix
in ranges and abundance of some animal species? Did they increase or decrease
(e.g. abundance)?
(Vladimir Pavlov, Norwegian Polar Institute)
15-130 | A 3 32 Discharge .... Shows Noted, text changed
(Julian Dowdeswell, University of Cambridge)
15-131 | A 3 32 32 Change "vegetation zone relocation” to "poleward and upward shifts in vegetation TVC: OK, will do
zones"
(Michael MacCracken, Climate Institute)
15-132 | A 3 33 33 insert "significant™ to read "show a significant increase since the 1930s.." Rejected
(Josefino Comiso, NASA Goddard Space Flight Center)
15-133 | A 3 34 34 replace "although" with "while" Noted
(Josefino Comiso, NASA Goddard Space Flight Center)
15-134 | A 3 34 ..precipitation, although changes to cryospheric processes Noted, text changed
(Robert Jefferies, University of Toronto)
15-135 | A 3 35 35 permafrost THAWS not MELTS; needs to be corrected throughout Noted, text changed
(Jerry Brown, International Permafrsot Association)
15-136 | A 3 35 Executive summary: “modifying flow pathways” is not clear. What does this mean? | Noted, text changed
Seasonality of what?
(Vladimir Pavlov, Norwegian Polar Institute)
15-137 | A 3 35 Here and in several other places instead of "permafrost melt” should be "permafrost | Noted, text changed
thaw"
(Vladimir Romanovsky, University of Alaska Fairbanks)
15-138 | A 3 35 35 permafrost thaw is a better term than melt Noted, text changed
(Sharon Smith, Geological Survey of Canada)
15-139 | A 3 36 37 Change to "as is predicted" and "and fluvial morphology, and on near-shore ..." Disagree
(Michael MacCracken, Climate Institute)
15-140 | A 3 37 38 freshwater, riparian, fluvialmophology and sea ice formation and potentially Rejected.
thermohaline circulation are likely to be profound. | suggest adding freshwater
affecting sea ice formation to this sentence.
(David Barber, University of Manitoba)
15-141 | A 3 37 3 37 insert "land cover" after morphololgy, Rejected, since here we are focused on the
(Jerry Brown, International Permafrsot Association) effects of discharge changes, and these do not
cause noticeable land cover changes
15-142 | A 3 38 Change "are likely to be" to "could be". Noted, text changed

(Indur Goklany, Office of Policy Analysis, Department of the Interior)
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15-143 | A 3 38 ..are likely to be profound. (This is vague in an Executive Summary, it requires Noted, text changed
specific information or cross referencing)

(Robert Jefferies, University of Toronto)

15-144 | A 3 39 41 The retreat of sea ice in the Arctic has progressively increased with the minimum Noted, text changed

on record being that of 2005. This has resulted in increased open water for

navigation, changes in coastal ecology/production, increases in coastal erosion and

changes to the sea ice-cloud albedo feedback mechanism.

(David Barber, University of Manitoba)

15-145 | A 3 39 41 rewrite as follows: A rapid decline in the Arctic perennial ice cover (i.e., ice during | Noted, text changed

summer minima) during the last 26 years has been observed from satellite data.

Near term continuation of this decline is suggested by observed warming trends in

the region and the ice-albedo feedback effect and would lead to profound changes

including changes in ocean circulation, increased open water for navigation,

changes in coastal ecology/production, and increased coastal erosion.

(Josefino Comiso, NASA Goddard Space Flight Center)

15-146 | A 3 39 Recent research has shown that winter sea ice is also decreasing Noted, text changed

(Larry Hinzman, University of Alaska Fairbanks)

15-147 | A 3 39 41 Increased coastal erosion caused by increased open water is debatable. Most of the | Noted, text changed

wave energy is released in the surf/beach zone anyway. Sea level rise is much

more important than just more open water.

(Arne Instanes, OPTICONSULT Consulting Engineers)

15-148 | A 3 39 40 Change to read "The accelerating retreat..." and delete the parenthetical phrase as Editorial comment is rejected

then being duplicative.

(Michael MacCracken, Climate Institute)

15-149 | A 3 40 41 Executive summary: What are changes in coastal ecology/production? Increasing or | TVC —this is a gap in the writing team TVC
decreasing? cannot fix this alone.

(Vladimir Pavlov, Norwegian Polar Institute) DGV - this may be an important issue but has
not emerged as one of the key findings of the
chapter deliberations and so is not included in
the executive summary.

15-150 | A 3 41 41 incresed coastal erorison, This cause if still not well established, intuitively makes Noted, text changed

sense. If true, needs reference to an authoriative, peer-reviewed paper to

substantiate.

(Jerry Brown, International Permafrsot Association)

15-151 | A 3 41 3 41 insert "over land" to read "freshwater ice over land" The subject is different and Disagree

should be set up as another bullet

(Josefino Comiso, NASA Goddard Space Flight Center)
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Delete "also"” on line 41 and change "but" to "although™ on line 43.
(Michael MacCracken, Climate Institute)

Noted, text changed

15-153

w

Is there any proof of increased coastal erosion?
(Vladimir Romanovsky, University of Alaska Fairbanks)

Noted, text changed

15-154

> > >| Batch

42

43

Mention should also be made to security and sovreignty issues, which are of
particular consequence to Canada with the potential opening up of an ice-free
North-West passage sea route

(Fiona Cawkwell, University of Alberta)

Noted, text changed

15-155

43

Change "but cultural™ to "while current"”. First, lifestyles are always cultural.
Second, lifestyles will change, even if it's not due to climate change. It used to be
that they were much more invariant, but now with the advent of technology -- e.g.,
TV, internet, phones, movies, etc. -- such changes are inevitable. In fact, they
occurred before people became aware of climate change. Third, the "but" suggests a
negative connotation to a change in lifestyle. Although, many (or even most)
indigenous people might subscribe to this notion, it is not clear that for the majority
of the Arctic people (90% of whom are non-indigenous) would necessarily have a
problem with that.

(Indur Goklany, Office of Policy Analysis, Department of the Interior)

Noted, text changed

15-156

43

Cultural lifestyles? Ballet? Music? Sculpture? Theatre?
(Hans H.J. Labohm, Netherlands Institute of International Relations 'Clingendael’)

Noted, text changed

15-157

43

also affects ice-dependent animals adversely
(John Streicker, Yukon College)

Noted, text changed

15-158

44

The recent results of Hansen and the reports at Exeter meeting about the possile
irreversible melt of the Greenland ice sheet would seem apprpropriate here.
(Gordon McBean, University of Western Ontario)

Noted, text changed

15-159

45

45

I would suggest changing "predictions agree" to "analyses and model results
indicate". Also, change "this loss" to "these losses"--might change line 44 to be
"Glacier volumes"--or maybe say "Total Glacier volume™ and keep line 45 as is.
(Michael MacCracken, Climate Institute)

Rejected

15-160

45

47

Change "clear" to "significant” and in list on line 46 add "availability of water
resources” in that glacial melt streams are being altered and in some regions are
likely to disappear.

(Michael MacCracken, Climate Institute)

Noted, text changed

15-161

45

46

Executive summary: | suggest to add “impact on ocean thermohaline structure”
(Vladimir Pavlov, Norwegian Polar Institute)

Rejected, this is for WG-1

15-162

45

46

also affects ocean circulation

(John Streicker, Yukon College)

Rejected, this is for WG-1
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15-163 | A 3 48 Move this bullet up one to keep sea-ice-related issues together. Rejected, this is Arctic vs Antarctic split.
(lan Joughin, Applied physics Lab, University of Washington)
15-164 | A 3 48 There are two statements mixed up in one sentence, which should be separated. Noted, text changed
One is concerned with the mid-20th Century reduction of sea ice extent. The other
is on the recent decline of the krill abundance, which is connected to a recent
reduction of sea ice extent. The latter statement is to my knowledge only true for
the Southwest Atlantic. There is no large-scale sea ice retreat observed recently.
(Peter Lemke, Alfred Wegener Institute)
15-165 | A 3 48 4 2 Delete "Although" and end the sentence at "doubt" Then make the rest of this point | Noted, text changed
a new bullet--it is really a separate thought.
(Michael MacCracken, Climate Institute)
15-166 | A 3 49 The proposed decline of Antarctic sea ice extent during mid-1950s and early 1970s | This is actually a difficult area, the de la Marie
proposed by de la Mare (1997) probably is too high. However, other studies pointed | work was alone in appearing to show
out a change in environmental condition link to sea ice extent (eg, king and widespread retreat, and so with this study
Harangozo, 1998, Ann. Glaciol. 27; Curran et al. Science, 2003, Murphy et al., compromised, they is very little evidence to
Deep Sea res 1995), ice front of floating glaciers (Frezzotti, Ant. Sci. 1997; prove or disprove a widespread retreat. We do
Frezzotti et al., Ann Glaciol. 1998) and biota (Ainley et al., Pol. Res. 2005) for the | not disagree with the reviewers general feeling
same time period. Regional variability in Antarctic sea ice-extent is large and it but there is little evidence to cite, and so we
makes climatic trends difficult to determine, however on my opinion a change in are not confident including such discussions.
sea ice-ocean environmental condition has occurred during mid-1950s and early
1970s, but it is difficult to establish. | would suggest rephrasing the point
(Massimo Frezzotti, ENEA)
15-167 | A 3 50 What is "salp"? Noted, text changed
(Robert Thomas, EG&G Services)
15-168 | A 3 4 the order of the summary bullets should be reconsidered to make a more logical list | Noted, done
- e.g, linking bullet 3 with bullet 10 and bullet 1 with the latter part of bullet 12
(Gordon McBean, University of Western Ontario)
15-169 | A 4 0 6 Summary of knowledge assessed in TAR This statement is intended to reflect the

The structure of this section seems odd. Statements that are now longer strictly
accurate or have been called into doubt are presented as statements that, if the
report is dipped into, may be taken as current knowledge.

For example:

P5 Line 9. Now commented as inaccurate.

P6 Line 4. “the small risk that the West Antarctic and Greenland ice sheets retreat
in coming centuries...”. | would say that current evidence suggests that the risk that

the Greenland ice sheet retreats in the coming centuries is high rather than small.

statemements made in the TAR, and not to
discuss them in detail — can this be
emphasised?

This comment is probably sufficient

Agreed
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P6 Line 8-9 At the current time | would also mentioning changes in albedo and
carbon storage at this point.
(Tavi Murray, University of Wales Swansea)
15-170 4 0 missing bullet discussing human health, security? These two issues have been added to the
(John Streicker, Yukon College) existing bullets
15-171 | A 4 2 Executive summary :with higher consequences for higher predators. Noted, text changed
Since marine mammals and seabirds are included in the sentence | wonder which
higher predators are linked to the Antarctic ecosystem?
(Geir Wing Gabrielsen, The Norwegian Polar Institute)
15-172 | A 4 3 4 3 change to "Continuing warming and less sea ice cover in the northern polar oceas We do not have information confirming the
impact of changing sea ice cover on phyto-
(Josefino Comiso, NASA Goddard Space Flight Center) and zooplankton
15-173 | A 4 3 the northern polar ocean and seas are See previous response
(Robert Jefferies, University of Toronto)
15-174 | A 4 3 4 6 Several minor edits would help--change "Continuing" to "Continued", delete "on Noted, changes made
the" and say "the biomass". Then on line 5, say "higher predators, including fish,
will be" and the say "detrimental to to all fish stocks"--or something similar.
(Michael MacCracken, Climate Institute)
15-175 | A 4 3 remove ‘on'; further impact the community Noted
(Ted Scambos, University of Colorado)
15-176 | A 4 4 4 5 etc....phytoplakton and zooplanton. Evidence also exists for emergence of Already covered to the extent it should be here
southern species where tradiational Arctic Specties used to exist (e.g., Arctic Cod in the executive summary
being replaced by Caplin in Hudson Bay). The impact of these changes.....etc
(David Barber, University of Manitoba)
15-177 | A 4 4 Also impact ice algae. Not clear how warming or increased light will affect The statements in the chapter are supported by
phytoplankton. May be nutrient limited. publications, where particular details are
(Larry Hinzman, University of Alaska Fairbanks) discussed
15-178 | A 4 4 22 24 | This last sentence seems to suggest that it is the stresses other than climate change Yes, it is, but we do not consider it a key
that are challenging adaptive capacity. But isn't climate change, in combination finding
with these other stresses, presenting the challenges?
(Marybeth Long Martello, Harvard University)
15-179 | A 4 4 26 27 States "Recent models that predict displacement of .....emphasize the importance of | Noted, text changed
albedo." How is this a key finding?
(Marybeth Long Martello, Harvard University)
15-180 | A 4 7 4 11 This would be a good spot to mention that changes in the nature of precipitation can | DGV- This section is devoted to the summary

also have a severe impact on terrestrial wildlife, eg winter freezing rain episodes

of the knowledge expressed in the TAR, and
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are very hard on the winter foragers. S0 new statements cannot be included.
(David E Atkinson, University of Alaska Fairbanks)
TVC; we already cover extreme winter events
such as thawing and freezing. Will check to
see if it is possible to add freezing rain
reference at this place.

15-181 | A 4 7 7 Contaminant. specific contminants should be cited here or elsewhere. Noted, there is no need to list specific
(Jerry Brown, International Permafrsot Association) contaminants in the executive summary

15-182 | A 4 7 Executive summary ..... will increase contaminat capture. There will also be an ...which will ultimately increase contaminant
increase in contaminant input to the polar areas (see AMAP Pathway report). capture, as stated in the text.

(Geir Wing Gabrielsen, The Norwegian Polar Institute)

15-183 | A 4 7 11 Change "This, combined" to "Combined" and then say "permafrost, these changes Noted
will increase" and later on line 9 change "may" are likely"
(Michael MacCracken, Climate Institute)

15-184 | A 4 7 Executive summary: Not all changes in precipitation will increase contaminant We refer to general changes, which include,
capture. Explain what changes these are in the frequency, type and timing of but are not limited to increase in precipitation.
precipitation. May be better to write: “Increasing precipitation will increase
contaminant capture”.

(Vladimir Pavlov, Norwegian Polar Institute)

15-185 | A 4 12 4 12 change to "...the poleward migration of species and competition between polar TVC: will consider wording
species and extrapolar species ..."

(Josefino Comiso, NASA Goddard Space Flight Center)

15-186 | A 4 12 4 13 Change "competition" to "increasing competition™ as it will be new and is not TVC- will consider wording
existing< and then change "occurring, and" to "occurring. Intensifying changes"
(Michael MacCracken, Climate Institute)

15-187 | A 4 15 because many migratory species depend... TVC —will consider wording
(Robert Jefferies, University of Toronto)

15-188 | A 4 17 socioeconomic changes should also include migration from the Arctic, as (I Noted, migration issue included in the existing
understand) has been taking place in northern Russia since the end of the Soviet bullet.
era, associated with reduced governmental support for populations that themselves
had been imported into the region, often associated with military activity, during
the Cold War.

(Peter Convey, British Antarctic Survey)

15-189 | A 4 17 "human communities are already being required to adapt to climate change™ What is the question?
(Larry Hinzman, University of Alaska Fairbanks)

15-190 | A 4 17 4 17 Change "arctic human communities” to "communities in the Arctic". Then end the | rejected

first sentence with "climate change" and start a new one saying "The resilience ..."
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(Michael MacCracken, Climate Institute)

15-191 | A 4 17 24 missing reference to Traditional Knowledge. As the climate and land change it puts | Rejected for executive summary, the point
stress on the ability read the land and to pass on oral traditions. It is creating a expressed in many other places throughout the
disconnect that is yet another stress to the culture of indigenous people. chapter
(John Streicker, Yukon College)

15-192 | A 4 19 4 19 change to "Indigenuous communities need to effectively adapt to climate..." rejected
(Josefino Comiso, NASA Goddard Space Flight Center)

15-193 | A 4 19 "Indigenous communities already need to adapt to climate changes” seems a bit Text reworded
redundent?

(Larry Hinzman, University of Alaska Fairbanks)

15-194 | A 4 19 4 24 | This section is poorly written. There are too many points being made which leads to | This is in conflict with the reviewer’s opinion.
poor sentence construction. | suggest that the section is expanded as necessary. Number of bullets is reasonable (compared to
(Robert Jefferies, University of Toronto) 62 in chapter 10, for example)

15-195 | A 4 19 4 22 Change this to read "Indigenous communities are already having to adapt to Noted
changes in climate and their local environment. Approaches include practices such
as adjusting wildlife management regimes and changing hunting practices in ways
that allow them to retain at least some capacity to adapt to further environmental
change and year to year fluctuations.” Or something similar.

(Michael MacCracken, Climate Institute)

15-196 | A 4 19 I question the assertion that indigenous communities "retain the capacity to adapt to | All statements in the executive summary are
environmental change". With reference to changes like those of the past, this is a based upon the chapter text, which may be
reasonable statement. But how can this be stated with confidence for the future? A | referred to for details.
warmer Arctic is uncharted territory for many indigenous people. What about the
communities that are currently at risk from coastal erosion and ground thawing?

What about dependence on country food that is changing its distribution?
(James McCarthy, Harvard University)

15-197 | A 4 19 indigenous peoples have been adapting for thousands of years noted
(John Streicker, Yukon College)

15-198 | A 4 21 Clarify what is meant by "retain capacity” This is just what it means in English
(Gordon McBean, University of Western Ontario)

15-199 | A 4 22 4 24 Sentence starting with "However, stresses in addition ..." is too simplistic. Rejected. The statements are based upon the

Migration is in and of itself an adaptive response. Second, increased involvement
with "employment economies” could, in fact, make people less dependent on
climate-sensitive natural resources and help provide them with alternate means of
purchasing power. In other words, that should enhance adaptive capacity. See
Goklany (1995, 1999).

(Indur Goklany, Office of Policy Analysis, Department of the Interior)

existing chapter text.
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15-200 | A 4 22 24 | found it confusing to say "from the land" and might suggest "“from living Noted
individually in the wilderness". Later in that sentence, | would change "challenge
this" to "will limit"

(Michael MacCracken, Climate Institute)

15-201 25 Shifts in vegetation' poor grammar. Vegetation communities, vegetation zones ?? TVC- will consider wording
(Peter Johnson, University of Ottawa)

15-202 | A 4 25 Move this bullet to just before 3-33 to keep vegetation issues together and avoid TVC: will check — seems OK
splitting human impacts.

(lan Joughin, Applied physics Lab, University of Washington)

15-203 | A 4 26 4 28 I would suggest changing this to read "Vegetation models project displacement of TVC- will consider wording but the implied
significant areas of tundra by forest, while biogeochemical models project that the contrast in the suggesting wording is not true.
tundra will remain a small sink ..."

(Michael MacCracken, Climate Institute)

15-204 | A 4 28 "models estimate that the tundra will be a small sink for carbon" Is this one TVC TRC. | agree with the gut feeling by
model? For annual cycle? | would be skeptical of these results... Larry but it is nevertheless what the models
(Larry Hinzman, University of Alaska Fairbanks) (and not only one) are saying. Note Dave

McGuire mentioned we could refer to both his
own papers and Sitch on this point.

15-205 | A 4 29 4 31 How about the release of greenhouse gases from the permafrost? This could be a In the Executive Summary reference is made
big climate impact! to the impact of warming on the exchange of
(Josefino Comiso, NASA Goddard Space Flight Center) greenhouse gases, and particularly on the

increased methane emission from tundra,
which is more specific than the generl
statement about permafrost.

15-206 | A 4 29 should there be some reference at this point to the possibility of carbon release as Not here. This point addresses impact on
permafrost thaws? humans rather than on climate system.
(Peter Convey, British Antarctic Survey)

15-207 | A 4 29 Comment on bullet. This bullet should be reconciled with the material on p. 42, noted
lines 36-40.

(Indur Goklany, Office of Policy Analysis, Department of the Interior)

15-208 | A 4 29 |4 31 | Asageneral statement this is correct. However, the impact of climate warming is The bullet was rewritten. The new wording
relative small compared to other manmade impacts. This is clearly pointed out in does not conflict with reviewer’s comment.
the referred publication from the ACIA report (Instanes et al. 2005).

(Arne Instanes, OPTICONSULT Consulting Engineers)
15-209 | A 4 29 Warming and thawing of permafrost at many locations will have.. (This is going to | The bullet was rewritten. The new wording

depend on the nature of the substratum to a large extent)

(Robert Jefferies, University of Toronto)

does not conflict with reviewer’s comment.
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15-210 | A 4 29 31 It is important to indicate that it is the warming and thawing of ice-rich permafrost | The bullet was rewritten. The new wording
that will have implications for infrastructure. Some structures may require does not conflict with reviewer’s comment.
substantial investment for adaptation not all of them. Is this more of a short-term Details suggested by the reviewer are
cost, ie. remedial action required for some structures but problem will become less | inappropriate in the executive summary
as new structures are buillt which take climate change into account
(Sharon Smith, Geological Survey of Canada)

15-211 | A 4 30 31 On line 30, change "may" to "are likely to" and change line 31 to read "changes or | The bullet was rewritten. The new wording
to relocate them to safer regions." does not conflict with reviewer’s comment.
(Michael MacCracken, Climate Institute)

15-212 | A 4 31 31 change word regions to site; not likey to move to different regions. Noted, text changed
(Jerry Brown, International Permafrsot Association)

15-213 | A 4 31 The phrase "... or relocate them to regions with safe conditions" is not clear Noted, text changed
(Vladimir Romanovsky, University of Alaska Fairbanks)

15-214 | A 4 32 4 33 I think it is important to add one additional point here. Marine mammals rely on Text changed.
stability in the sea ice dynamic the thermodynamic processes. Changes to a more
annual form of sea ice will affect roughness of the ice surface thereby affecting
habitats for key species such as ringed seal, polar bear and arctic cod. Earlier
melting and later freeze-up is know to affect polar bears in Churchill who must fast
through the summer months and it likely also affects ringed seals and polar cod
predation (in opposing directions).

(David Barber, University of Manitoba)

15-215 | A 4 32 There ought be bullet noting that the Arctic climate would be less harsh and, as a This is discussed further in the text.
result, mortality and morbidity due to extreme cold, which currently claims more
lives than extreme heat, should drop.

(Indur Goklany, Office of Policy Analysis, Department of the Interior)

15-216 | A 4 32 A major finding with potential huge impacts on the problem is the 'feedback’ of Potential increase of methane emission is
releases of methane and carbon from warming Arctic permafrost areas. This has a noted in the ES
huge potential to exacerbate the problem far beyond what can be addresses by
conservation and sequestration.

(Ted Scambos, University of Colorado)

15-217 | A 4 34 Summary of TAR,; this section could be condensed further as the need of this report | Text was changed and condensed
is to focus on what is new rather than what people can readily read elsewhere
(Fiona Cawkwell, University of Alberta)

15-218 | A 4 34 6 50 Despite the fact that this section reviews the TAR findings, already at this point the | The basis for the present report is the TAR,

ACIA Report may be introduced, as this represents an even more comprehensive
assessment of climate change in the Arctic compared to the polar chapter in the

TAR.

and so it is most helpful if the TAR is
reviewed exclusively in this section.
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(Manfred Lange, University of Muenster)
15-219 | A 4 34 |4 34 I would suggest changing "Assessed" to "Presented™ in the heading Noted
(Michael MacCracken, Climate Institute)
15-220 | A 4 34 50 The organization of this section could be improved . It would be much more useful | # Agreed there is some importance in making
if key findings were clustered to indicate which findings from the Third this clear.
Assessment remain robust and which require revision given new information on
specific impacts for Arctic sub-regions.
Alternatively, a new section could be inserted following this one that provides in
narrative form an overview of areas where there are new findings. The reader Sadly, there is no space for new sections to be
needs to know why to keep reading at this point. added.
(James McCarthy, Harvard University)
15-221 | A 4 34 I suggest making the sub-headings into sub-sections (ie 15.1.2 becomes "Climatic rejected
changes etc). This will help remind readers that these refer to TAR findings.
(Robert Thomas, EG&G Services)
15-222 | A 4 38 |4 40 Minor edits--delete "the future" as redundant; Delete "Some of" as | would hope all | Accepted
the KEY findings are indeed presented. And change "are the following: to "include
the following™ as some other findings might well exist.
(Michael MacCracken, Climate Institute)
15-223 | A 4 42 ...have led to... Noted
(Robert Jefferies, University of Toronto)
15-224 | A 4 42 | 4 42 Change "lead" to "led" Accepted
(Michael MacCracken, Climate Institute)
15-225 | A 4 42 led not lead Accepted
(Peter Wadhams, University of Cambridge)
15-226 | A 4 44 up to 5C in mean annual temperature? Yes
(Robert Jefferies, University of Toronto)
15-227 | A 4 44 |5 4 Needs comment on regional variability This is a summary of TAR, details are given
(Peter Johnson, University of Ottawa) in the original volume.
15-228 | A 4 44 | 4 44 Change to read "warming of as much as 5 C occurred over extensive land areas" Noted
(Michael MacCracken, Climate Institute)
15-229 | A 4 44 "...awarming trend in air temperature of up to 5°C". Where and for what period In the selected locations in the Arctic, and, as
was such trend observed? follows from the header, in the 20" century.
(Vladimir Romanovsky, University of Alaska Fairbanks)
15-230 | A 4 4 | 4 50 | Are all the changes annual means? Should be specified. No, sometimes these are winter temperatures.

(Yuri Tsaturov, Russian Federal Service for Hydrometeorology and Environment

Monitoring)

Details are given in TAR.
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15-231 | A 4 45 46 It needs to be said where precipitation increased. Over the whole Arctic.
(Michael MacCracken, Climate Institute)

15-232 | A 4 45 45 Slight warming -- how much? Is it significant? Not much, not significant, which is why we
(Sharon Smith, Geological Survey of Canada) say “slight”. This is what TAR gives us.

15-233 | A 4 46 48 It would be better to provide comparable period losses of sea ice and in comparable | This is the summary of knowledge from TAR,
units. The Arctic numbers are for 1978-96 - there are analyses that bring results up | and we should not go beyond the TAR data.
to more recent years.

(Gordon McBean, University of Western Ontario)

15-234 | A 4 49 49 | suggest adding a statement with regards to Atlantic water intrusions. The Atlantic | This section is devoted to the summary of the
layer also appears to be progressing further into the Arctic Basin and is now knowledge expressed in the TAR, and so new
available to mix with the halocline thereby enhancing melt (Dmitrenko et al. 2004). | statements cannot be included.

(David Barber, University of Manitoba)

15-235 | A 4 49 ..the surface layer has become thinner. Significance? Not defined in TAR.
(Robert Jefferies, University of Toronto)

15-236 | A 4 49 Comment in "warmed" | interpret this statement to say that the inflowing Atlantic | See TAR for details
water is warmer; has the Atlantic water in the Arctic also warmed?
(Gordon McBean, University of Western Ontario)

15-237 | A 4 50 |4 50 insert qualifier: "sporadic and discontinuous " in front of permafrost. This "reduced | Details are given in TAR, our statement
in extent " is an intuitive statement that lacks verifyable documentation. ‘regions underlain by permafrost have been
(Jerry Brown, International Permafrsot Association) reduced” is absolutely correct and supported

by TAR. No more details need to be discussed
here.

15-238 | A 4 50 ..has become less saline. By how much? See TAR for details.

(Robert Jefferies, University of Toronto)

15-239 | A 4 50 5 1 Regarding reduction in permafrost extent and warming of ground temperatures - Details are given in TAR
Was this a key finding in TAR? An indication of the time period being considered
is required here as well.

(Sharon Smith, Geological Survey of Canada)

15-240 | A 5 2 How much is the significant decrease in snow cover extent over Eurasia? See TAR for details.
(Robert Jefferies, University of Toronto)

15-241 | A 5 5 5 10 The Antarctic temperature history is even more regional than the Northern We believe that this is largely the remit of
hemisphere’s. There are studies of centuries-long paleo temperature data sets in WGI and we only mention palaeo-climate
both polar regions that demonstrate this . | note that no mention is made of paleo records where they have particularly reference
records when they could be of use , like here. to impacts and adaptation in the polar regions.
(David Fisher, Geological Survey of Canada)

15-242 | A 5 5 5 6 Again, quantitative information is required. Again, see TAR for details

(Robert Jefferies, University of Toronto)
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15-243 | A 5 5 5 10 Is there any evidence of thinning of the ice, a major element of change in the Arctic | There is no robust data on it in TAR.
(Peter Johnson, University of Ottawa)
15-244 | A 5 5 5 5 Delete "trend" as what has occurred is significant warming. Accepted
(Michael MacCracken, Climate Institute)
15-245 | A 5 6 5 6 I think stating there is a warming trend elsewhere on the continent is misleading, Substantive points, will be checked with WGI

even considering the text in this chapter. This should just be stated as "Elsewhere, and improved to reflect controversy
trends are ambiguous"
(Peter Doran, University of Illinois at Chicago)

15-246

>
o
o
o
o

Change "is" to "has been" Accepted
(Michael MacCracken, Climate Institute)

15-247 | A 5 7 5 7 Change to read "It is possible that precipitation in the Antarctic has increased" or This is TAR formulation
otherwise get rid of the word "may"
(Michael MacCracken, Climate Institute)

15-248 | A 5 8 5 8 Change "period. Antarctic" to "period; however, Antarctic" Accepted
(Michael MacCracken, Climate Institute)
15-249 | A 5 10 Give the decrease in salinity This is TAR wording
(Robert Jefferies, University of Toronto)
15-250 | A 5 11 In the Figure 15.1 is said "Note the ice-covered terrain is shown using a different Figure captions will be changed

shading scheme to the one given in the legend.". It is important to describe the
shading scheme for the ice-covered area. What does it mean for the general reader?
(Jefferson Cardia Simdes, Instituto de Geociéncias)

15-251 | A 5 11 Figure 15.1: the maps are clear, but the one of the Arctic in particular is very busy - | Due to strict page limits we may not do it.
maybe rivers and point locations could be listed in a table beside the map and
indicated on the figure by a letter/number, also given that the ice covered terrain is
shown by a shading scheme that does not have a scale perhaps it would be best if it
was just solid white

(Fiona Cawkwell, University of Alberta)

15-252 | A 5 11 How are the Arctic and Antarctic defined in this chapter? On page 5, the chapter There was a definition of these terms in the
provides two maps showing the polar regions, but does not, as far as I could tell, TAR and we could simply make reference to
provide a description of what is meant by the Arctic and Antarctic. Such a this, but that was a rather narrow definition.
description/definition should be added.

(Marybeth Long Martello, Harvard University) TVC and TP, to provide a couple of sentences
on definition.

15-253 | A 5 39 Add J. Magnuson et al., 2000. Magnuson, J.D. and 18 others 2000 Historical Comment misplaced
trends in lake and river ice cover in the Northern Hemisphere. Science, 289(5485):

1743-4

(Roger Barry, University of Colorado)
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15-254 | A 5 46 48 | The maps, especially the North Polar region is incomplete - it does not, as the These figures will be revised in line with text
legend states, include place names used in the text. Only two of the Arctic regional | revisions.#
seas are named.

(James McCarthy, Harvard University)

15-255 | A 6 0 Project climate change in the polar regions have generated eight key regional These key concerns are listed in TAR.
concerns; What about access to new land areas (pristine areas) when sea ice is
melting (i.e. eastern part of Svalbard and Frans Josef land/Severja Zemlja)? This
will make these areas more accessible for boats and tourists with implications for
the terrain and animals living in these areas.

(Geir Wing Gabrielsen, The Norwegian Polar Institute)

15-256 | A 6 3 8 Aside from thermal expansion ALL sea level changes will come from the We don’t see the problem here. There are
Cryosphere. Saying the cryosphere will make “a significant contribution” suggests | other sources of sea level rise, thermal
there is another source of water somewhere that will also contribute. It is expansion, ground-water extraction,
specifically the East Antarctic ice sheet that will gain thickness by increased lakes/reservoirs etc.
accumulation
(David Fisher, Geological Survey of Canada)

15-257 | A 6 4 7 This bullet point is not clear, and the second sentence is not properly constructed. Is | Noted
part of the point that there is a small risk that parts of West Antarctica, and possibly
some Greenland outlets, could retreat rapidly/catastrophically over the coming
centuries.

(Julian Dowdeswell, University of Cambridge)

15-258 | A 6 4 4 see comment below Noted
(Arne Instanes, OPTICONSULT Consulting Engineers)

15-259 | A 6 4 38 One regional concern that is important in Canada and elsewhere is the erosion of Here we summarize the knowledge and
low lying coastlines. This could be added to lines 19 to 25 concerns of TAR.

(Robert Jefferies, University of Toronto)

15-260 | A 6 4 50 Some things are “likely will happen” others are “will happen”. Its not clear if this is | Reflect different confidence.
inconsistent wording or whether “likely” vs. “will” suggests differences in degrees
of confidence.

(lan Joughin, Applied physics Lab, University of Washington)

15-261 | A 6 4 5 It would read better to say "Increased melting of arctic glaciers and the Greenland Accepted

Ice Sheet is expected, while, on average, the Antarctic ...
(Michael MacCracken, Climate Institute)
15-262 | A 6 4 6 7 Unless it's stated that the supposedly likely thickening of the Antarctic ice sheet Accepted, but we are not arguing the point

will be more than counterbalanced by the ice decreases elsewhere, the concluding
point that "cryosphere changes will make a significant contribution to sea level

rise" doesn't follow logically, despite the text's suggestion that it does.

here, we’re stating what the TAR said
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(Claire Parkinson, NASA Goddard Space Flight Center)

15-263 | A 6 5 Is this a complete sentence?? "Together with the small risk that the West Antarctic | Accepted, but we are not arguing the point
and Greenland ice sheets retreat in coming centuries, suggest that the cryosphere here, we’re stating what the TAR said
changes will make a significant contribution to sea level rise.” Why do you think
it is a small risk that the Greenland ice sheet will retreat?

(Larry Hinzman, University of Alaska Fairbanks)

15-264 | A 6 5 Sentence grammatically incorrect accepted
(Peter Johnson, University of Ottawa)

15-265 | A 6 5 I am quite baffled by this sentence. On what basis is there a "small risk™ that these Accepted, but we are not arguing the point
ice sheets will retreat | coming centuries? About half of both the Greenland and here, we’re stating what the TAR said
West Antarctic Ice sheets apparently melted during the Eemian (see paleoclimate
chapter of WG 1), and the Eemian was about the warmth we should experience by
2100. Of even more concern, much of the melting apparently occurred over a few
centuries. Given the last phrase of the sentence, it may well be that this is what is
meant, but then "small risk™ is the wrong term--and should be changed to
"likelihood" or even "strong likelihood"

(Michael MacCracken, Climate Institute)

15-266 | A 6 5 6 The statement is that of a small risk. Is that appropriate in view of the Hansen and | Accepted, but we are not arguing the point
Exeter results? here, we’re stating what the TAR said and no
(Gordon McBean, University of Western Ontario) new material will be introduced

15-267 | A 6 5 7 Looks like some part of this sentence is missing Accepted
(Vladimir Romanovsky, University of Alaska Fairbanks)

15-268 | A 6 5 7 This sentence does not make sense Accepted
(Robert Thomas, EG&G Services)

15-269 | A 6 6 7 indicate also value for estimated sea level change due to the glacier melting We are not arguing the point here, we’re
(mm/years) stating what the TAR said and no new
(Jari Haapala, Finnish Institute of Marine Research) material will be introduced

15-270 | A 6 6 7 The sentence beginning with "Together..." is awkward, needs to be rewritten. Accepted
(Marybeth Long Martello, Harvard University)

15-271 | A 6 6 Evidence seems to suggest that the retreat of the Greenland ice sheet is more than a | We are not arguing the point here, we’re
"small risk" stating what the TAR said and no new
(Gunter Weller, University of Alaska) material will be introduced

15-272 | A 6 7 7 really "glacier and ice cap melt" not cryosphere Accepted
(Jerry Brown, International Permafrsot Association)

15-273 | A 6 8 6 9 Is this likely to occur only in the Antarctic Peninsula - surely it is also an issue in We are not arguing the point here, we’re

Greenland, Arctic Canada, Siberia...

(Fiona Cawkwell, University of Alberta)

stating what the TAR said and no new
material will be introduced
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15-274 | A 6 9 9 It would help to add "in this region™ to the end of the sentence. Surely, this can be taken as read?
(Michael MacCracken, Climate Institute)

15-275 | A 6 10 which has resulted in an increased availability Comment misplace in relation to text
(Roger Barry, University of Colorado)

15-276 | A 6 10 11 This is a very strange statement and need to be removed. Physical oceanography Accepted, but this is the phrase used in the
will not change, there might be changes in the physical characteristics of the TAR!
physical environment in the Southern Ocean, but physics remains same. Moreover,
if there changes in the physical environment, like stratification changes, those
changes are very likely reversible.

(Jari Haapala, Finnish Institute of Marine Research)

15-277 | A 6 10 11 This sentence is unclear--"physical oceanography" is a discipline--what needs to be | Accepted, but this is the phrase used in the
said are what will be varying, and even if this were changed to "physical TAR!
characteristics" it would not be useful.

(Michael MacCracken, Climate Institute)

15-278 | A 6 11 ....oceanography and ecology of the Southern AND ARCTIC oceans Not a finding of the TAR
(Gunter Weller, University of Alaska)

15-279 | A 6 12 6 12 There will be a sustantial loss of multiyear sea ice which in turn will be replaced by | We are not arguing the point here, we’re
first-year sea ice. This will dramatically effect many sea ice related physical and stating what the TAR said and no new
biological processes. Comment - | also believe that current estimates are for an ice | material will be introduced
free arctic by about 2050 ( if you use the passive microwave data and several
models; 2070 if you use some of the IPCC models. Thus the comment of 60%
summer minimum should be revisited.

(David Barber, University of Manitoba)

15-280 | A 6 12 6 13 Change "summer ice" to "summer sea ice" and clarification is needed about the Accepted
meaning of "for a doubling of CO2"--is this at the time of CO2 doubling, for
stabilization at two times CO2, what? Reader and reviewer are referred to the TAR
(Michael MacCracken, Climate Institute)

15-281 | A 6 14 6 18 | As a general statement this is correct. However, regarding infratructure, the Reader and reviewer are referred to the TAR
statement is speculative. 1 also have a problem understanding the large reduction in
areas underlain by permafrost. Is the analyses based on steady-state thermal
analyses?

(Arne Instanes, OPTICONSULT Consulting Engineers)
15-282 | A 6 14 6 18 On line 15, change "about" to "above"; on line 16, what does "mass movements" Accepted

mean, and what does "thermal erosion” mean. On line 17, change "human" to
"puilt"
(Michael MacCracken, Climate Institute)

I think we can loose some of this anyway.

Disagree
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15-283 | A 6 14 15 The sentence is not clear. Also, what is the time scale of these expected changes? This is a general summary of findings from
(Vladimir Romanovsky, University of Alaska Fairbanks) TAR, Details are given in the TAR.
15-284 | A 6 14 18 Much of the changes mentioned here depend on the thawing of ice-rich ground -- it | This is a general summary of findings from
is important to mention that it is the thawing of ground ice that leads to these TAR, Details are given in the TAR.
impacts. Another impact to mention is thaw settlement
(Sharon Smith, Geological Survey of Canada)
15-285 | A 6 15 15 above not about Changed
(Jerry Brown, International Permafrsot Association)
15-286 | A 6 15 replace "about" with "above" Changed
(John Calder, National Oceanic and Atmospheric Administration)
15-287 | A 6 15 thawed layer above permafrost Changed
(Robert Jefferies, University of Toronto)
15-288 | A 6 15 about' should be 'above' Changed
(Peter Johnson, University of Ottawa)
15-289 | A 6 15 change "about" to "above" Changed
(Gordon McBean, University of Western Ontario)
15-290 | A 6 17 |6 17 | add 'exisiting" in front of human Added
(Jerry Brown, International Permafrsot Association)
15-291 | A 6 17 18 human infrastructure? As opposed to.... Changed
(Larry Hinzman, University of Alaska Fairbanks)
15-292 | A 6 19 6 21 It is not at all clear that there will be a shift to a hydrologic regime with "less We are not arguing the point here, we’re
seasonal variation." The winter baseflow increases, while significant in term of % | stating what the TAR said and no new
(winter) increase, remain very small in comparison with the full magnitude of the material will be introduced
seasonal cycle range in discharge. Even within this chapter there are conflicting
predictions regarding the possible future of spring and summer flows. Also,
"There will be more ponding of water in some areas of peatland/wetlands dry"
makes no sense, either as written or scientifically. Evidence presented elsewhere in
the chapter suggests that ponding will increase in continuous permafrost areas as
thermokarst develops, and decrease futher south as permafrost degrades still
further.
(Laurence C. Smith, University of California, Los Angeles (UCLA))
15-293 | A 6 19 6 20 | As permafrost thaws, there will be increases in infliltration and base flow. We are not arguing the point here, we’re
(Sharon Smith, Geological Survey of Canada) stating what the TAR said and no new
material will be introduced
15-294 | A 6 20 6 21 Sentence does not make sense Text changed.
(Fiona Cawkwell, University of Alberta)
15-295 | A 6 20 6 21 "There will be more ponding of water in some areas of peatlands/wetlands dry". Text changed
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This is an incomplete sentence.
(Bruce Forbes, University of Lapland)

15-296 | A 6 20 21 "There will be more ponding of water in some areas of peatlands/wetlands dry." Text changed
What does that mean?

(Larry Hinzman, University of Alaska Fairbanks)

15-297 | A 6 20 21 Grammar Text changed
(Peter Johnson, University of Ottawa)

15-298 | A 6 20 21 This sentence is unintelligible. Text changed
(Peter Lemke, Alfred Wegener Institute)

15-299 | A 6 21 replace "of" with "if" Text changed
(John Calder, National Oceanic and Atmospheric Administration)

15-300 | A 6 21 What does this mean? "dry" Text changed
(Gordon McBean, University of Western Ontario)

15-301 | A 6 21 23 The meaning of this sentence is not clear. Text changed
(Gordon McBean, University of Western Ontario)

15-302 | A 6 21 The phrase "... more ponding of water in some areas of peatlands/wetlands dry" is | Text changed
incomprehensible
(Vladimir Romanovsky, University of Alaska Fairbanks)

15-303 | A 6 21 Sentence ending "peatlands/wetlands dry" makes no sense. Text changed
(Robert Thomas, EG&G Services)

15-304 | A 6 23 25 Is it reasonable to hold this up as a main area of concern for the reason stated? That | THC changes are in the focus of WG-1, which
is, weakening THC is a concern, but is river outflow a sufficient source to trigger is why we only acknowledge them here at the
this problem, and should be highlighted in so prominent a position in the end of the bullet.
document? | think the question of where river hydrology will go is too murky to
link into THC for the moment - other issues for rivers are many have extensive
control structures on them, and the magnitude and nature of the runoff freshet
would alter, perhaps "softening" the low-saline "blow" to the THC.

(David E Atkinson, University of Alaska Fairbanks)

15-305 | A 6 23 25 The whole “thermohaline weakening” topic is an important research area at the This is a general summary of findings from
moment and alluding to its importance is justified, but any hint that its effects are TAR, Details are given in the TAR.
understood, is premature. Models are useful here but they are still at a primitive
stage and are pre-predicative. Paleo-analogue studies are ongoing as are
oceanographic campaigns to get a better handle on the sensitivities of
“thermohaline /bottom water production” to freshwater inputs from a melting
cryosphere.

(David Fisher, Geological Survey of Canada)
15-306 | A 6 23 6 25 | A major ompact' needs to be much more specific This is a general summary of findings from
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(Peter Johnson, University of Ottawa) TAR, Details are given in the TAR.
15-307 | A 6 24 25 Thermohaline circulation also affected by brine rejection from sea ice and This is a general summary of findings from
glacier/ice sheet runoff. This is stated more clearly on page 6, lines 43-45. TAR, Details are given in the TAR.
(Julian Dowdeswell, University of Cambridge)
15-308 6 25 25 Change "from the Arctic Ocean" to "into the Arctic and North Atlantic oceans."” Rejected
(Michael MacCracken, Climate Institute)
15-309 | A 6 26 29 | think this point should be more forceful and carry a distinct air of concern - TVC: increase in production will be good to
stating that "biological production will increase™ almost sounds like a good thing. some sectors and some biodiversity. | strongly
Species assemblage shift means potential severe ecosystem impact, with attendent disagree on hiding potential benefits of
problems for those species dependent on the ecosystems, including humans. climate change.
We defend the position that Climate Change
impacts in some areas, and from some
perspectives can (on balance) have positive
implications. We believe that this is one
possibility.

Another point in this regard that should be stated more often is the great possibility

of increasing animal disease as a) seasonality grows less harsh (a natural disease Also, | removed the section on disease

limiter), and b) invasive species introduce pathogens against which indigenous because of need to condense: it was there

species have inadequate natural defense. originally.

(David E Atkinson, University of Alaska Fairbanks)

15-310 | A 6 26 vital roles in the TVC- will consider wording
(Roger Barry, University of Colorado)

15-311 | A 6 26 |6 26 | Change "should" to "is likely to" and "will" to "are likely to" in order to better TVC- will consider wording
conform to IPCC lexicon.

(Michael MacCracken, Climate Institute)

15-312 | A 6 28 |6 29 It could be added that this may have political implications, as the distribution of This is a general summary of findings from
fish stocks between countries”Exclusive Economic Zones may change. This may TAR, Details are given in the TAR.
generate conflicts among countries and require the negotiation of new agreements
on management of such fish stocks.

(Alf Hakon Hoel, University of Tromsg)

15-313 | A 6 28 ..the shifts in species assemblages. This is somewhat ambiguous as it implies that TVC- will consider wording

the species move as a group, which | am sure was not the intention of the authors.
(Robert Jefferies, University of Toronto)
15-314 | A 6 28 We have stated several times, also in relation to the ACIA report, that we find it This is a general summary of findings from
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erroneous to consider the walrus dependent on sea ice, and that the species will
suffer from reduced ice cover. On the contrary, we estimate that the species will
benefit from increased access to shallow seas, otherwise ice covered for much of
the year, and from increased marine productivity. Please see attached paper on
walrus and climate.

(Hans Meltofte, National Environmental Research Institute)

TAR.

15-315

30

38

This paragraph does not draw attention to regional concerns of navigation in the
Acrctic, including the need for navigation aids, who controls the seas, insurance,
establishment of coastal infrastructure, shipping accidents and who pays.
(Robert Jefferies, University of Toronto)

This is a general summary of findings from
TAR, Details are given in the TAR.

15-316

31

38

Again, an implication of optimism. Any increase in economic activity means great
increases in chances for pollution. This is a problem not simply for the
envionrment, but also for the nation closest to the problem (especially if it is a
catastrophic single event, such as the Selendang Ayu, i.e. and not a chronic
problem) - this means that they have to take on search and rescue and clean up
responsibilities. With the Ayu a US Coast Guard helicopter crashed and members
of the US National Weather Service, amongst other agencies, put in a lot of extra,
expensive, duty to cope with the problem. From the environmental side, it should
be pointed out that cold regions recover less rapidly from such occurrences; as well
they are more difficult to get to and often to work in. Further, in several northern
regions the nature of atmospheric circulation means that poor weather can be very
persistent. Again with the example of the Ayu, early winter weather conditions in
the Aleutians are not inducive to clean up and rescue operations.

(David E Atkinson, University of Alaska Fairbanks)

This is a general summary of findings from
TAR, Details are given in the TAR.

15-317

33

33

Change "may" to "are likely to"
(Michael MacCracken, Climate Institute)

Accepted

15-318

33

Communities may lose their cultural identity with loss of polar bears.
(Gordon McBean, University of Western Ontario)

This is a general summary of findings from
TAR, Details are given in the TAR.

15-319

34

36

Agree, but it should be noted that if the permafrost disappeared, the infrastructure
cost would be much lower than today. It is the transition period that is very costly.
(Arne Instanes, OPTICONSULT Consulting Engineers)

This is a general summary of findings from
TAR, Details are given in the TAR.

15-320

34

Increased economic costs do not affect the infrastructure - the melting permafrost
does, leading to increased costs.
(Gordon McBean, University of Western Ontario)

Accepted

15-321

36

38

Loss of ice/snow cover will also impact the ease with which mineral and fossil fuel
reserves can be exploited

(Fiona Cawkwell, University of Alberta)

This is a general summary of findings from
TAR, Details are given in the TAR.
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15-322 | A 6 36 38 | This should be a separate point, so drop "However" and say "There will be some Accepted
economic benefits ..."

(Michael MacCracken, Climate Institute)

15-323 | A 6 36 ....across frozen ground, SNOW COVER, and water (e.g. ice and snow roads Accepted
impacted by climate change)

(Gunter Weller, University of Alaska)

15-324 | A 6 38 what about fisheries? Not clear in TAR
(Larry Hinzman, University of Alaska Fairbanks)

15-325 | A 6 38 With the increased industrial and marine use of the Arctic, there is also increased Missed in TAR
risk of environmental damage due to more pollution and potential for major spills.

(Gordon McBean, University of Western Ontario)

15-326 | A 6 41 45 Both of these bullets could be logically followed with statements that say " which Noted
causes ..."

(Gordon McBean, University of Western Ontario)

15-327 | A 6 43 45 | This point should not be left as is because, as a driver, slowing of the THC has as The statement will be edited
one if its more pronounced effects a cooling in the European and NW Russian
sectors. This is a negative feedback the results of which would be difficult to gauge
- l.e. more snow staying longer in these areas does what to larger scale circulation,
which has what potential +/- feedback downstream etc. That is, a word of
implication should appear here, as for the point occupying lines 41-42 above.

(David E Atkinson, University of Alaska Fairbanks)

15-328 | A 6 43 45 | What does the potential slow down of the oceanic thermohaline circulation actually | This is the a question to WG-1 report
mean for climate changes
(Fiona Cawkwell, University of Alberta)

15-329 | A 6 43 45 Present understanding is that the changes in the THC are mostly due to the changes | This is a general summary of findings from
in the surface heat fluxes (WGL1, Chapter 10, p. 22) TAR.

(Jari Haapala, Finnish Institute of Marine Research)

15-330 | A 6 43 45 | Although this concern is widely discussed, | think that we need a time scale or a This is a general summary of findings from
statement about the volume of water through the Fram Straits and elsewhere which | TAR, Details are given in the TAR.
is needed to slow the thermohaline circulation.

(Robert Jefferies, University of Toronto)

15-331 | A 6 43 44 | On line 43, change "may" to "is likely to" and on line 44 change it to read Accepted
"increased runoff from arctic rivers as a result of a greater increase in precipitation
than evaporation, ...

(Michael MacCracken, Climate Institute)
15-332 | A 6 44 6 45 The phrasing here is ambiguous and should be revised for clarity. Text changed

(Claire Parkinson, NASA Goddard Space Flight Center)
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15-333 | A 6 45 Needs a statement about the consequences of this This is a general summary of findings from
(Gunter Weller, University of Alaska) TAR, Details are given in the TAR.

15-334 | A 6 46 50 On line 46, change "act as both" to "act, depending on circumstances, as" in that Accepted
both do not occur at the same time; on line 47, can drop "over vast areas™; on line
48 change "uptake" to "uptake of CO2" and on line 49 change "may" to "is likely
to"

(Michael MacCracken, Climate Institute)

15-335 | A 6 46 50 The impact of climate change on the carbon balance associated with thawing of TVC TRC. I’m confused about this comment
permafrost-affected peatlands is not straight forward. Is it not rather simplistic to and what is actually asked for. But | can see
say that climate warming will lead to an increase in the contribution to greenhouse | some need for rephrasing the sentences that |
gas. The last sentence of the bullet should be rewritten to reflect that permafrost believe is referred to.
thaw will lead to changes in water content and peat decomposition.

(Sharon Smith, Geological Survey of Canada)

15-336 | A 6 48 | 6 49 It is not clear why the Southern Ocean's uptake of CO2 would decline, as lessened | This is a general summary of findings from
sea ice would allow more direct contact between the liquid water and the TAR, Details are given in the TAR.
atmosphere. (This is within the section summarizing knowledge from the TAR, and
so if an explanation is given there, it would be useful to add a few explanatory
words here.)

(Claire Parkinson, NASA Goddard Space Flight Center)

15-337 | A 6 49 6 50 Rising CO2 emsissions from tundra warming contradicts the statements on page 4 TVC TRC. Yes, but at the same time this
line 28 of models estimating the tundra to be a carbon sink - this needs to be only reflects the state-of-art in our
clarified understanding. | will clarify and update this
(Fiona Cawkwell, University of Alberta) statement.

15-338 | A 6 50 6 50 Thawing of permafrost: | have a problem with this term. It is repeated a lot and the | TVC + others. This is true and not true. There

reader gets a feeling that climate warming will thaw and melt away (all?)
permafrost. If the air temperature output from a GCM is applied in a transient heat
exhange model between the ground and atmosphere it can be shown that this is in
general a very slow process (time scale more than 100 years). Thawing of
permafrost, in my opinion, has more to do with ongoing natural processes (for
example coastal and river erosion) ponded water, drainage patterns and manmade
interference (construction work) than with climate change.

(Arne Instanes, OPTICONSULT Consulting Engineers)

are areas that are indeed seeing already
complete disappearance of permafrost as
eluted to in the text. But even in permafrost
areas where it is a “slow process” of complete
permafrost thaw there has been observed
increases in active layer depth which has
immediate consequences for hydrology and
other important drivers of many important
ecosystem processes.

References will be added to indicate evidence
that discontinuous permafrost is thawing
OAA to respond (material from Fritz Nelson)
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15-339 | A 7 2 lakes ,... have warmed by JW: Changed “has” to “have” — this was
(Roger Barry, University of Colorado) actually on p. 9, line 19 of FOD.

15-340 | A 7 3 Much of the chapter is clearly written and easy to follow. However, the flow and JW: While we agree that Section 15.2 is
length of the chapter could be improved by dissolving Section 15.2 and integrating | awkwardly place, we were ordered by the
its contents into subsequent chapter sections. It is unclear that section 15.2 speaks | TSU to organize our chapters into this
directly to the concepts of sensitivity, vulnerability, and adaptive capacity (see sequence of headings. If it were not for this
comments below). Dropping some portions of this material and incorporating constraint, Section 15.2 would not be where it
others into later sections would make for a clearer and tighter organization. is. Nevertheless, we have deleted three full
Accommodating 15.2 into later sections may require that the word "future" be paragraphs from the earlier version of this
dropped from the title of Sections 15.3 and/or 15.4. Sub-Sections within 15.4 with | section. The definitions of sensitivity and
titles like 15.4.1.1 "Arctic freshwater systems and historical changes” and 15.4.2.1 | vulnerability should be presented earlier in
"Historical and current changes in arctic terrestrial ecosystems" also suggest that this volume, prior to the collection of chapters
dropping reference to "future™ in the 15.4 title would more accurately reflect the that were required to include such a section.
current contents of this section.

This section is titled "Current sensitivity and vulnerability,” but there is no
discussion of what these terms mean and how the conditions they refer to are
assessed. An introductory discussion of these concepts and how they inform and
shape the section should be added. Overall, it is not clear how the material in
section 15.2 relates to the concept of sensitivity. Also see above comment for
dropping this section.

(Marybeth Long Martello, Harvard University)

15-341 | A 7 5 Comment on Section 15.2.1. This document is supposed to be about climate JW: This is a prime example of an issue
change, but here the discussion is deals with the relatively near term. As noted in appropriate for Working Group I, and it
comment 1, the current situation should be placed in a long term context so that the | belongs to WG I.. It is addressed, to varying
reader can judge whether (or not) the variations that we see currently are outside degrees, in the first several chapters of the
the range of natural variability. This would mean looking, wherever possible, at WG | report.
variations over past centuries, if not longer. That would help answer questions
regarding whether current changes are within the bounds of natural variability.

(Indur Goklany, Office of Policy Analysis, Department of the Interior)
15-342 | A 7 7 Comment on "Arctic" subsection. Over what period has has the Arctic experienced | JW: The first paragraph (p. 7, lines 8-24) of

"nearly twice the... warming"? This portion should be rewritten with greater
precision. Certainly the Arctic has seen a warming since the 1960s, but one cannot
discuss CC only in the context of the past few decades. One needs a longer term
perspective. Such data as are available indicate that today's temperatures are no
warmer than what they were during the 1930s. There was, as is indicated in
Polyakov (2003), a rapid warming in the 1920s & 30s, followed by cooling through

Section 15.2.1 is quite specific about the time
periods of the changes described therein. The
paragraph included the reference to Polyakov
et al. (2003), together with the statement that
“the 20"-century temperature record [for the
marine Arctic] is marked by strong low-
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the 1960s, followed by the current warming. This is consistent with GISTEMP frequency (multidecadal) variability”. We
data, maintained by Jim Hansen et al. at: have added a second reference to ACIA
http://data.giss.nasa.gov/gistemp/tabledata/ZonAnn. Ts.txt, for trends for 64 N to Chapter 2, which contains a thorough
90N. Thus it's not clear that the current warming is out of the range of natural assessment of recent Arctic temperature
variability. See the following referencess, for instance: [1] Polyakov, I.V., variations in the context of longer-term
Alekseev, G.V., Bekryaev, R.V., Bhatt, U., Colony, R.L., Johnson, M.A., Karklin, records..
V.P., Makshtas, A.P., Walsh, D. and Yulin A.V. 2002. Observationally based
assessment of polar amplification of global warming. Geophysical Research
Letters 29: 10.1029/2001GL011111. [2] Polyakov, 1.V., Bekryaev, R.V., Alekseev,
G.V., Bhatt, U.S., Colony, R.L., Johnson, M.A., Maskshtas, A.P. and Walsh, D.
2003. Variability and trends of air temperature and pressure in the maritime Arctic,
1875-2000. Journal of Climate 16: 2067-2077. [3] Przybylak, R. 2000. Temporal
and spatial variation of surface air temperature over the period of instrumental
observations in the Arctic. International Journal of Climatology 20: 587-614. [4]
Przybylak, R. 2002. Changes in seasonal and annual high-frequency air
temperature variability in the Arctic from 1951-1990. International Journal of
Climatology 22: 1017-1032. [5] Taurisano, A., Boggild, C.E. and Karlsen, H.G.
2004. A century of climate variability and climate gradients from coast to ice sheet
in West Greenland. Geografiska Annaler 86A: 217-224. [6] Chylek, P., Box, J.E.
and Lesins, G. 2004. Global warming and the Greenland ice sheet. Climatic
Change 63: 201-221.
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

15-343 | A 7 7 15.2.1 (Arctic) There is no information about changes of marine physical JW: Changes in the marine physical
environment such as sea water temperature, salinity, water circulation and sea level. | environment are appropriate for this chapter
There is no information about changes of atmospheric processes in the Arctic: such | insofar as they relate to impacts and
as decreasing of sea level pressure, cyclonic activities, etc. vulnerability. Otherwise they belong in the
(Vladimir Pavlov, Norwegian Polar Institute) WG | chapter on the oceans. We discuss these

changes in the context of impacts in Sections
15.4.3 and 15.4.5.

15-344 | A 7 7 In the section on Arctic climate state, there are no references to present storm JW: Reference and statement about arctic
climate. Storms are the most important factor in controlling rates of coastal change | storms have been added in Section 15.2.1
and flooding in the open water season. A recent paper by Atkinson (2005 - (Arctic).

Geomarine Letters) describes open water storm climatology and trends along the
Acrctic margin using coastal observations.
(Steven Solomon, Geological Survey of Canada)
15-345 | A 7 8 Would it be helpful to define "Arctic" at this point? The domain of arctic JW: Definition of Arctic (as used in this

ecosystems is treated on p. 10

chapter) has been inserted in Section 15.1.
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(James McCarthy, Harvard University)

15-346 | A 7 9 9 First of many references to the ACIA. In this case, not even to a specific chapter. JW: ACIA Chapter number has been inserted.
See general comment above.

(Philip Hill, Geological Survey of Canada)

15-347 7 9 9 Change to "has been 1-2 C" JW: Changed as suggested. (See response to
(Michael MacCracken, Climate Institute) following comment).

15-348 | A 7 9 9 Change "ACIA, 2004" to "ACIA, 2005" as that really has the best information--and | JW: Changed as suggested; Chapter number
being published in Nov 2005. Should probably cite the actual chapter in that book has been added, and the specific chapter is
(I think it is chapter 2). now cited.

(Michael MacCracken, Climate Institute)

15-349 | A 7 9 As the lead author of Chapter 2 of ACIA, and the one that this information derives | JW: See response to preceding comment.
from, it is the only time that the whole ACIA reference is used, rather than the
chapter and the authors - McBean et al.

(Gordon McBean, University of Western Ontario)

15-350 | A 7 11 11 The phrasing "strong, low-frequency (multidecadal variations" makes it sound as if | JW: Newly added sentence notes that
this clearly natural, when this may not be the case, as the multi-decadal variations attribution involves both natural variability
in NH surface temperature had a strong anthropogenic component--and so the much | and anthropogenic forcing.
smaller arctic region likely had a similar mixed set of influences.

(Michael MacCracken, Climate Institute)

15-351 | A 7 11 7 12 The wording implies that the most recent warming is natural variability, not due to | JW: Newly added sentence, which includes a
GHG-induced warming. Chapter 2 of ACIA did discuss this issue carefully and reference to Chapter 2 of ACIA, notes that
commented on the attribution question. They also commented on the relative attribution involves both natural variability
warming in the last few decades relative to earlier in the century. This information | and anthropogenic forcing.
is important and should be mentioned.

(Gordon McBean, University of Western Ontario)
15-352 | A 7 12 7 15 | Would be helpful to have values here to say what is menat by stong/small warming | JW: The sentence as written states that the

(Fiona Cawkwell, University of Alberta)

seasons of the strongest warming during the
post-a980 period are winter and spring, while
the season of smallest warming is autumn.
Because the warming varies spatially, the
statement would be unnecessarily complicated
if numerical values for different regions had to
be included. Similarly, the spatial dependence
varies seasonally but is generally strongest
over northern Asia and northwestern North
America as stated. We believe that the present
statement conveys the maximum information
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with minimal verbal baggage.

15-353 | A 7 12 13 This statement is controversial and a reference should be provided. Other studies JW: Our statement is supported by McBean
show that warming is strongest in spring and autumn and not so strong in winter (2005, reference inserted) and also by the
(Comiso, 2003; Overland and Wang, 2005). temperature maps of J. Hansen
(Josefino Comiso, NASA Goddard Space Flight Center) (http://data.giss.nasa.gov/gistemp/maps/). The

Comiso results are based skin temperatures
from AVHRR, and those are limited to clear-
sky conditions.

15-354 | A 7 12 16 Please give a reference. JW: Reference to McBean (2005) has been
(Yuri Tsaturov, Russian Federal Service for Hydrometeorology and Environment added.

Monitoring)

15-355 | A 7 13 13 This should not be so broad brushed for all of N. Asia. ACIA (ch 2, full science JW: Have inserted the phrase “interior
report) indicates that recent warming is not uniformly expressed over the entire portions of” prior to “northern Asia and
region or by season. The previous sentences in this document do inticate seasonal northwestern North America”.
differences, but I think it is important to indicate that warming trends can exhibit
real spatial patchiness.

(David E Atkinson, University of Alaska Fairbanks)

15-356 | A 7 15 .the past several decades. (Add reference). JW: Reference to Turner et al. (2006) has
(Robert Jefferies, University of Toronto) been added.

15-357 | A 7 16 18 By how much have temperatures cooled JW: Details on physical changes such as
(Fiona Cawkwell, University of Alberta) stratospheric cooling are more appropriate to

WG I, especially since our chapter does not
deal with impacts of the stratospheric cooling.
We have added a reference to WG I.

15-358 | A 7 16 18 Clearly another reason for the stratospheric cooling was the CO2 increase, and this | JW: Have inserted “increases in greenhouse
should also be mentioned. gas concentrations” as an additional factor.
(Michael MacCracken, Climate Institute)

15-359 | A 7 16 16 Change "time period" to "time period, likely as a result of their tight connectionto | JW: Suggested change has been made.
cold, deep waters."

(Michael MacCracken, Climate Institute)

15-360 | A 7 19 7 21 This statment is hanging loose and the information it is providing is very vague. A | JW: Have added reference to McBean (2005).
reference is absolutely necessary if this is to be kept and in addition rewriting. The stated rate of precipitation increase, about
(Elisabeth Isaksson, Norwegian Polar Institute) 1% per decade, does not seem vague — it may

even be overly precise, given the limitations
of precipitation data.

15-361 | A 7 22 7 22 Regarding the phrase "irregular increase"--this seems to imply that what one would | JW: We have added “generally consistent

expect to see from human influences is a regular increase, when this is clearly a too

with changes temperature and the large-scale
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simplified presumption. Given that human influences caused an irregular increase atmospheric circulation” to the statement in
in NH temperature during the 20th century (in fact, an increase, then decrease, then | question.
increase), should we be expecting anything other than this for precipitation--in that
the temperature changes likely caused readjustments of various circulation patterns,
and with river basins being irregular shapes, again, it would not be surprising at all
if the human influence were not a regular increase.
(Michael MacCracken, Climate Institute)

15-362 | A 7 23 7 24 | This sentence needs to follow on from the earlier sentence on precipitation (lines JW: Sentence has been relocated as
19-21) suggested.

(Fiona Cawkwell, University of Alberta)

15-363 | A 7 23 7 24 | believe K. Steffen has data on accumulation from up to 19 AWS over Greenland. | JW: In the absence of a citable reference to
Moreover, it has show remarkable spikes in accumulation associated with low sea Steffen, and in view of the discussion in WG
ice in Baffin Bay. Other data from radar altimetry and laser altimetry (Thomas; I’s Chapter 4 covering the recent variations of
Zwally) indicate some increases in accumula- tion generally over higher parts of Greenland’s mass balance, we believe that this
Greenland. is best left to WG I. We need to use our space
(Ted Scambos, University of Colorado) for discussion of impacts, not the physical

changes themselves.

15-364 | A 7 24 There should also be some reference to cloud cover - the fact that little is currently | JW We agree that this issue is important in
known about the current frequency and type of cloud cover across the Arctic, that it | climate modelling, but its discussion is more
represents one of, if not the greatest uncertainty remaining in climate modelling, appropriate for WG I, especially WG I’s
but that it plays a large role in controlling the radiative balance at the surface and chapter on climate models.
thus melt of snow and ice as well as being closely tied to precipitation
(Fiona Cawkwell, University of Alberta)

15-365 | A 7 24 The role of macro oscillatory systems such as NAO should also be mentioned, the JW: We have added a mention of the North
prevailing recent mode and the effect changes in mode have on climate Atlantic Oscillation at the end of ther
(Fiona Cawkwell, University of Alberta) paragraph in question.

15-366 | A 7 26 7 27 I would think that the ordering of this sentence (at least for sea ice) is reversed--that | JW: This entire paragraph has been deleted
is, this should read: In the Arctic and sub-Arctic, changes in sea ice cover have led | because it is more appropriate for WH I. In
to significant changes in temperature.” One can certainly have changes in ice our chapter, we must focus on impacts, not
amount without changes in temperature (happens in a glass of ice water all the physical processes.
time), so the logic of the original sentence is a bit suspect. And glaciers can change
amount with or without change in temperature--just get more IR coming down on
them, or the meltwater running off so that all the incoming energy is used for
melting and none for evaporation.

(Michael MacCracken, Climate Institute)
15-367 | A 7 27 7 29 Can reference be made to the continuation of this trend with September 2005 JW: This entire paragraph has been deleted —

recording the lowest summer ice minima - I'm not sure there will be any refereed

material is more appropriate to (and is covered
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literature on this subject but plenty of grey literature coming out of NSIDC at the by) WG I.
end of September from Mark Serreze
(Fiona Cawkwell, University of Alberta)
15-368 | A 7 27 28 Consistency issue. quoting different %ages over diffeerent time periods cf 4-46 4- JW: This entire paragraph has been deleted —
47 material is more appropriate to (and is covered
(Peter Johnson, University of Ottawa) by) WG I.
15-369 | A 7 28 29 The 1973-2002 period mentioned here did not have "near-continuous satellite JW: This entire paragraph has been deleted —
passive microwave measurements." That phrase would be more appropriate for the | material is more appropriate to (and is covered
period since late 1978; however, even with that revision it's not accurate, as the by) WG I.
measurements are from polar-orbiting satellites and have never been continuous,
even for a single day. Hence "near-continuous" should be deleted. Suggested
revision: Replace "the period of near-continuous satellite passive microwave
measurements™ by: "as found from satellite passive microwave and ancillary
measurements."
(Claire Parkinson, NASA Goddard Space Flight Center)
15-370 | A 7 29 30 replace the sentence that starts with "The summer minimum..." with the following: | JW: This entire paragraph has been deleted —
"The Arctic perennial ice cover (primarily thick multiyear ice that survives the material is more appropriate to (and is covered
summer melt) has been reported to be rapidly declining (Comiso, 2002) and recent | by) WG I.
updates indicate that the rate of decline has incr