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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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Co-chair and TSU comments

General comments;

Very substantial condensing is needed, which will help to focus on
the essentials. Text is currently 65 pp of Word (41 pp printed) needs
reducing to 20 pp printed.

Suggest you start with sections 19.1.3 and 4 and 5; then follow with
19.1.2 then 1. NB this is not a chapter about Art 2, but about much
wider sets of important impacts; and Art 2 is one example of a target.
Starting with current 19.1.1 may well provoke negative
misunderstanding by some readers; and NB in 3, even 1 years time,
Art 2 may have been replaced by another policy target.

Global vulnerabilites should start with global aggregate assessments
of 'IPCC' scenarios of projected T and P change (not the extreme low-
prob scenarios). The former are the basis of the rest of the report and
should be so also in this chapter. The global KV part of this chapter
should assess KVs (for example) in the context of i) aggregate
global costs ( eg Nordhaus, etc) asking for example where is the
point of inflexion between global net gain and global net cost, is this
significant or not,), ii) aggregate global econ-soc but non monetary
estimates (eg the millions at risk analysis; and migration analyses),
and iii) aggregate non econ estimates (see Millenium Asst).

Then, continue (in much condensed revision) with discontinuity
scenarios. Anyway actually have almost no modelled impact
assessments for these.

The assessment of exceedance avoided by a) mitigation and b)

Agree—done

Article 1 is part of our charge and is thus
addressed, but it is only one of many aspects
of the purpose of the chapter—all of which are
now combined into sect 19.1, so hopefully,
this is better balanced.

Most of our authors are very skeptical of
neoclassical economics aggregation
approaches—in fact we will have major
caveats when we cite them—and Chapter 20
gives only low confidence to such aggregate
estimates. We do early on now summarize our
conclusions linked to increasing levels of
GMT.

Have condensed and mention singularity
issues in several places, including opening of
the chapter--to extent literature permits, of
course.

We have cast this into two new tables that will
be explicit in changing vulnerability with

Expert Review of First Order Draft - Confidential, Do Not Cite or Quote
December 5, 2005

Page 3 of 161




IPCC WGII AR4 FOD Expert Review Comments

Chapter-
Comment
Batch
From
Page
From
Line

To Page
To line

Comments Notes of the writing team

adaptation is very weak. There should be much more on this and the | increasing GMT.

previous sections should be condensed substantially. A) Mitigation: L )
We have problems with using ppms—requires

There should be analysis of impacts for _dlfferent ppm concn odf of climate sensitivity—do that briefly at
pathways (see for example, the global millions at risk for Hadley 550 | eng on integrated assessment section to
and 750 (Arnell et al 2001); and see same for the SRES scenarios conform with our Plenary outline, but don’t

(Parry et al 2004), from which ppm equivalents can be inferred with | wish to take on too much of the WG 1 job
A1B=750; B2=650 and B1=550 (Swart, Mitchell, Morita and Raper | neré. by mapping ppm to temperature trends—
GEC, 2002). There have now been several impact assessments for frﬁcezegtgz ggéggs’r;negtnﬁggtm tgﬁgadsfie;jes
various mitigation/stabilisation pathways. And B) Adaptation: there | with caveats. ’

should be assessment of how much adaptation can avoid KVs (by
either avoiding exceedance [raising tolerable ceiling] or delaying

exceedance). SEE THE SEQUENCE OF 3 FIGS HERE:

CA1
amount
of CA
(T,P, etc)
threshold T1
present I future

TE1
timing of exceedance

M.Parry, SBSTA, May 2005
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B
cA1
amount
of CA Th2 We have figures on this, but do not believe we
(T,P, etc) could fashion a quantitative graph like this
credibly from existing literature. We are
Thi . :
concerned with any framing of the problem
based on single values of any aspects as over
precise---but we agree that the issues need to
present T i future R . .
TEA TES be raised and do it via framework based on

probabilistic approaches and risk

Increase resilience of system / sector (i.e. adapt) = management'

raise threshold = delay time of exceedance

M.Parry, SBSTA, May 2005

CA1

amount

CA2
of CA Th2
(T,P, etc)

Th1

present I [ 1 future
TE1 TE2 TE3

Increase resilience AND reduce emissions
| Q: How far can Adaptaticn buy time for mitigation?
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The question this chapter must address is: how sensitive are KVs
“(their avoidance or their delay of occurrence) to elasticities in
mitigation and/or adaptation.

You do not analyse the impact literatue to see whether there is any
clustering of effects at certain times as forcing increases. Surely this
is a key aspect of KVs. An example | worked on is given in a report
on UK agric | sent you a while ago [Parry, et al., (2002)
Investigation of thresholds of impact of climate change on agriculture
in England and Wales. Jackson Envt Inst, Research Report 4, Univ
of East Anglia, U.K.]. The impact literature will tell you (or you
need to ask other authors) about whether there is any 'lumping
together' of important effects with certain amounts of C change ( but
less so between these amounts ), i.e. where effects are triggered non-
linearly or step-wise.

Why not use sectoral or regional burning embers diagrams, such as in
Ch4 (ecos) or ch 11 (Australia)

There needs to be a summary table of the effects expected under
different amounts of ppm The literature on this is now extensive.
Much of it is summarised in the Rachel Warren/Hare papers from
Exeter and in the OECD Benefits project (eg Hitz and Smith, et al)

Key next step is to draw conclusions: You urgently need to go
through all core chapters to pull out KVs for each sector and region
(and assess whether there is any lumping of these which might lead to
macro-region KVs or multi--sector KVs or global KVs))

Below is copy of comment by M. Parry on ZERO-ORDER DRAFT
in Jan 2005 [with note on whether comments have been addressefd in

Can’t fashion very many credible elasticities,
but we do summarize ranges and pdfs
available in the literature.

Have not explicitly performed a clustering
analysis—don’t think it would be very
credible given that we are not attempting a
comprehensive summary of impacts—that is
in sectoral and regional chapters.
Nevertheless, our new table does do this
implicitly, even if not comprehensively.

Considering it—but big aggregation problems
and uncertainties in the science.

Will do it by GMT, not ppm (except for direct
CO2 effects, terrestrial biota and
ocean acidification) Can’ do KVs for
“each sector and region”—our tables
would be 22 pages long! We pick a
selectionof key ones deemed by
chapter authors to make illustrative
points.

Section 19.2 now very short—dealing
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the FOD]:
General comments:

1) suggest section 2 be reduced to about half its currenbt length, to
allow more emphasis on conclusions rather than methods.[ FOD is
even longer]

2) Much of the richness form the Buenos Aires meeting is not
captured in the paper (see the set of ppt from the meeting) eg the 3
approaches suggested by T.R.Carter regarding identification of
thresholds at regional levels; and eg Cofee -Morlot's criticisms of
various of these. [ FOD is better but still misses much; FOD remains
too obsessed with a) Art2; b) global extreme scenarios c) probability
of the event rather than of the impact flowing from it]

3) S 19.3: Why only physical system thresholds at global level? Why
not economic: eg global food supply; global water; global political
security (NB even if the conclusion is that these global systems are
NOT threatened by climate change, this is still a valid part of the
assessment, viz where there are systems that are apparently resilient. [
this criticism not anwered at all in FOD]

4) S 19.3.2 regional is missing: presumably much info can now be
obtained from regional chapter ZoD drafts [FOD now better on this]

5) S 19.3.3. sectoral thresholds: subsection treatment is very uneven
here and there is not a clear conclusion about where the key
vulnerabilities are. The literature is very much more extensive than
has been cited. Excess attention to lakes and wetlands. [FOD is better
on this but fails to address clustering of impacts]

primarily with defining KVs.

FOD comments,--here, ,nevertheless, our
response is that we added Cofee-Morlopt as
CA and have negotiated a balance of these
among the Ch 19 team. Cannot cover all the
issues in remotely the amount of space
allocated to Ch 19.

New tables 19.1/2 do much of this.

Language will be added to clarify distinction
between KVs and “dangerous”

We have mined the literature and other
chapters to identify these, and have found:
Global health effects, Lakes, e.g.—see new
tables.

Text reduced, tables added

This is not straightforward—»big disputes in
the literature—reflected in chapter author
dialogues. We summarize various positions
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6) S 19.3.4 use diagrams and table to illustrate conclusions and
reduce text length

7) S 19.4 adaptation: no obvious conclusions drawn here, yet. What
is/can adaptation do regarding key vulnerabilities/thresholds: a) avoid
their exceedance; b) delay their exceedance. Use diagrammatic
examples of this. [FOD still does not address this]

8) Section 19.5 risk of triggering key vulnerabilities, proposed in LA
outline is missing completely (dropped?)

9) No clear conclusions are reached about where/what/when are the
the key vulnerabilities; too much space is spent on method and
insufficient on current knowledge sabout how this can inform policy.

10) Suggest next stape is to quarry the draft regional and sectoral
ZoD drafts for substance on system and regional key vulnerabilities.

11) At the end of the chapter the reader needs some balanced
evaluation of where current knowledge indicates the main key
vulnerabilities to be: what regions, what systems, at what levels of
forcing, at what points in time, at what rates (NB there is relatively
little consideration of rates of change (rather than levels) as
thresholds) . The TAR ducked prioritising the vulnerabilities (eg
indicating where these are) but the AR4 should not. And, of course,
to indicate where there are apparently NOT thresholds is just as valid
(and useful) a set of conclusions; or where the current information is
not adequate to discriminate them. [this FOD chapter yet has to
develop its conclusions]

and give specific examples. Can’t give high
confidence to what isn’t high confidence
analysis. Few diagrams would be
generalizable, so we explore this with specific
cases.

Can’t tell people what is key except in
normative framework. We explicitly raise the
various views in many examples.

We have added conclusions related to
differential potential of biophysical,
biological, social, economic systems to adapt
(different sectors as well).

See tables (need to consider how to address
timing), We identify triggering thresholds
where possible. But as we stress, prioritizing
is a deeply normative exercise and we are not
in the policy prescription business. We do
make explicit some of the trade-offs involved.
See tables

Table 2 addresses

All represented in SOD.
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19. Assessing Key Vulnerabilities and the Risk from Climate Change

. Methods and concepts: issues relating to Article 2 of the
UNFCCC,; reasons for concern; measuring damage; identifying key
impacts and vulnerabilities, and their risk of occurrence

. Approaches to determining levels of climate change for key
impacts

. Assessing key global risks
. Assessing key risks for regions and sectors

. Assessment of response strategies to avoid occurrence:
stabilisation scenarios; mitigation/adaptation strategies; avoiding
irreversibilities; role of sustainable development; treatment of

uncertainty MORE RESPONSES ON ABOVE:

We do assess the adaptation potential in our
o o “key” table in Section 19.3.4!
. Uncertainties, unknowns, priorities for research

(Martin Parry)

We discuss this risk in connection with the
KVs itself rather than in an “artificial”
separate section.

We cannot reach “clear conclusions” about all
that because of the need for value judgements
and because of scientific uncertainty.

Expert Review of First Order Draft - Confidential, Do Not Cite or Quote
December 5, 2005 Page 9 of 161




IPCC WGII AR4 FOD Expert Review Comments

5 2 2 | g "
*% E S |Ew|lEo| & £ | Comments Notes of the writing team
£ o © °g|leE|l o o
(ON©] m Lo |Wwd - -
19-1 A 0 General Comments on Chapter 19:
Chapter 19 is a well written summary of the key vulnerabilities conceivable in the
context of global climate change. It provides a generally comprehensive assessment
of the state of knowledge in this field, is well structured, does not contain doubtful
arguments, and is of appropriate length. My comments are mostly restricted to
recent developments concerning the tolerable windows approach and its application
to possible instabilities in thermohaline circulation. | have also made some Thanks!
suggestions that should increase the readability of the chapter, especially to an
interdisciplinary audience.
I very much appreciate the strong emphasis on the need to make a clear distinction
between scientific analysis and inevitable value judgments. This clarification is a
considerable step forward with respect to the Third Assessment Report.
With a view to future assessment reports, one should refrain from expressing global
mean temperature change with respect to “current” levels. This would imply a
continuously shifting benchmark as time goes by. | would instead recommend that
mean temperature change be expressed with respect to the pre-industrial
temperature. Agree—need WG 2 wide decision on this |
think? If not we will make our own—so far it
(Thomas Bruckner, Technical University of Berlin) is warming above 1990, chosen to have some
already discernible observed effects in our
tables.
19-2 A 0 The authors have done a good job of focusing attention on the main risks, although

at times the relative magnitudes of the various kinds of risks are not presented as
clearly as they might be. | urge that an effort be made in the Summary for
Policymakers or elsewhere in the Fourth Assessment to emphasize more strongly
the most serious risks. | will refer to page and line numbers in the specific

comments that follow. As will be obvious, some of my comments are substantive

Thanks!
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and some are purely typographical.

References: DeCanio, Stephen J., 2003.

Economic Models of Climate Change: A Critique. New York: Palgrave
Macmillan. Forum on Religion and Ecology, 2004. “Statements.”
http://fenvironment.harvard.edu/religion/publications/statements/index.html
(accessed 8-15-05).

Hall, Darwin C., and Richard J. Behl, forthcoming. “Integrating economic analysis
and the science of climate instability,” Ecological Economics (accepted 5 May
2005). Krause, Florentin, Stephen J. DeCanio, J. Andrew Hoerner, and Paul Baer,
2002. “Cutting Carbon Emissions at a Profit (Part I):

Opportunities for the U.S.” Contemporary Economic Policy, Vol. 20, No. 4: 339-
365. Maclntyre, Alasdair, 1981 [1984].

After Virtue. Notre Dame, IN: University of Notre Dame Press, Second
Edition.Nordhaus, William D., and Joseph G. Boyer, 2000. Warming the World:
Economic Models of Global Warming. Cambridge, MA: M.L.T. Press.
Shlyakhter, Alexander 1., and Daniel M. Kammen, 1992. “Sea-level rise or fall?”
Nature, Vol. 357 (7 May): 25.

(Stephen De Canio, University of California, Santa Barbara)

The references don’t seem to be crucial for
our chapter.

19-3

Several comments are in order here. First, Venus is not Earth, and Venus-like
conditions (with surface temperatures hotter than the melting point of lead) are not
required to threaten civilization as we know it or even the habitability of Earth.
Hence, the possibilities of major positive warming feedbacks associated with
terrestrial and/or oceanic methane releases are much more serious than is suggested
by saying that the Earth will not become like Venus. Second, it should be made
clear that the assertion about “no support in the literature” for the possibility of a
runaway greenhouse effect applies (if it does) to the models including land carbon
storage only. Third, the phrase “no support in the literature” sounds as though this
issue (the possibility of a runaway greenhouse effect) has been extensively
examined in the literature. Is that the case? In other words, are there numerous
modeling studies on the appropriate time scale (and including both terrestrial and
oceanic methane sinks) that have looked for a possible runaway greenhouse effect
and found none? Fourth, it needs to be emphasized that health and civilization can
be severely threatened from positive warming feedbacks caused by methane
releases even if they do not produce a “runaway greenhouse effect”. Fifth, on pp.
20-21 there is only a placeholder for “melting of permafrost peat soils, which store
large amounts of methane” (lines 50 on p. 20 and 1 on p. 21). Presumably, this

means that the permafrost methane sink has not been included in any of the

Not the primary job for WG 2—we’ll recheck
our language to see if it is problematic. Don’t
agree there is any palpable chance of runaway
greenhouse effect on earth, though—we have
enough pioneers in climate science to be very
confident of this assessment.
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previous discussion (including the statement about “no support in the literature” for
a runaway greenhouse effect).
My suggestion is that this section (19.2.1.1) be rewritten to (1) make clear which
studies refer to which conclusions, and (2) be much less complacent about the We do not ignore feedbacks, positive and
consequences of positive feedbacks from methane release negative, neither are we WG 1 whose task is
(Stephen De Canio, University of California, Santa Barbara) to summarize all—we just give illustrations
and important selections.
19-4 A 0 Most of contents are one viewpoint, e.g. 2-3  as a thresholds, not involve other
view points in published literatures, e.g. key vulnerability is not thresholds,
adaptation can delay or avoid dangerous climate in some period. 19.3 needs more Will do it in three temp blocks in SODt
aggregated works. 19.4 needs more quantitative assessments. version, but still must cite literature like EU
19.3.2 change into sectoral key vulnerability; 19.3.3 change into regional key target along with other suggestions.
vulnerability; 19.3.5 not very clear, please revise it; suggest to exchange 19.4.1
and 19.4.
(Lin Erda, Chinese Academy of Agricultural Sciences)
19-5 A 0 The FOD of chapter 19 is a vast improvement over the ZOD. The chapter has a Thanks!
well designed structure and proceeds in a logical order. For me, the writing is very
clear, yet sufficiently sophisticated and comprehendible. The FOD of chapter 19 is
fairly comprehensive and nearly complete. Having reviewed the ZOD with its
numerous deficiencies, | applaud the writing team for preparing this FOD.
As acknowledged by the writing team, the sections on sectoral and regional impacts
have so far not been able to absorb the material produced in the FOD's of the
specific chapters of AR4. As regards my own specific expertise and interests, very
little of the current FOD dealing with agriculture, fisheries, forestry and respective
vulnerabilities (chapter 5) can be found in 19.3 of this FOD. Will have cited current info from other parts
(Gunther Fischer, International Institute for Applied Systems Analysis) of the AR4 Contrasts with comment 19-0
19-6 A 0 Well documented and organized. It is a good approach to classify impacts vs. scale, | Thanks

ie. global, regional, and sectorial scale. However, the assessment of response
strategies to avoid key vulnerabilities is still difficult to implement unless the
research gap is overcome. Therefore the section on "Priorities for research” should
be completed

(Savitri Garivait, The Joint Graduate School of Energy and Environment (JGSEE))

Priorities for research now added to SOD.
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19-7 A 0 General comment. There is general tendency in this chapter to equate "sensitivity” | Whole issuehas been carefully reworded based
to "vulnerability”. 1 would vet each use of "vulnerable™ and its derivatives. on many commentsThis “tendency” reflects a
(Indur Goklany, Office of Policy Analysis, Department of the Interior) “tendency” in the climate change literature in
general. Adaptation is and must be considered.
19-8 A 0 General comment on this chapter: This chapter seems to be oblivious to the fact We do agree that we did not phrase it as well
that in the future adaptive capacities should be greater than they are currently if the | as we should have or deal with this topic of
SRES' assumptions are borne out, particularly for the developing world because the limits to adaptation as clearly a we could,
those scenarios assume that they will grow more rapidly. Moreover, since s0 this issue has been revisited for clarity. Not
technology is constantly accreting, there should be more technological options clear how technology and organization will
available (all else being equal) [See Goklany (2005c¢), “Integrated Strategies to alter future adaptive capacity—we cite
Reduce Vulnerability and Advance Adaptation, Mitigation, and Sustainable opposing literature and draw from Chapter 17.
Development,” accepted by Mitigation and Adaptation Startegies for Global Adaptive potential in developing countries is
Change.] As a result, future impacts should be lower than can be expected based often high, but will it be realized is more
only on the basis of CC, and "thresholds" at which some "vulnerabilities™ speculative and not at all automatic. All this is
(especially with respect to human systems) become key under today's adaptive now explicitly stated in SOD. We did consider
capacity may be raised in the future as that capacity advances. | recommend potential future changes in adaptive capacity
working this concept in at various junctures in this chapter. See also comments 67, | in our chapter. However, not all KVs can be
68. avoided by adaptation, the SRES projections
(Indur Goklany, Office of Policy Analysis, Department of the Interior) of economic growth in poor countries are
controversial, and even a high (average) GDP
is no guarantee for low impacts: The effects of
Hurricane Katrina have been termed as “A
Third World problem occurring in a First
World country”. Counter-adaptive trends are
also evident, and may increase with wealth
Moreover adaptation has costs, usually
including greater energy consumption.
19-9 A 0 A truly excellent summary, with admirable focus and a commendable attention to
uncertainty. Thanks!
(Chris Hope, Judge Business School)
19-10 | A 0 Multiple Stresses (Note this comment may apply to the volume as a whole and

should be passed on to WG 11 chairs).

The FAR clearly intends that multiple stresses be taken into account and this should
include environmental and socio-economic stresses. The importance of multiple
stresses has been long recognized. For example extreme climate events of the
1930s in the US, drought and floods, had much greater impact because of the
simultaneous occurrence of the economic depression. Many studies such as
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Diamond (2005) study of collapse show that societal collapse often involves
climate change but such is never sufficient to alone account for the collapse. And
recent studies of vulnerability such as the two article by Turner et. Al. 2005 (not
cited in Chapter 19) in PNAS all emphasize multiple social and natural stresses.
But Chapter 19 while specifically mentioning multiple stresses has no assessment
except for a few scattered references from other WG 11 chapters such as population
growth exacerbating coastal system impacts. Even Chapter 20, which specifically
sets out to examine multiple stresses limits this primarily to other environmental
stresses.

A good starting point for serious examination of multiple stresses is to ask what
other socio-economic and environmental trends are likely to take place over the
next 50-100 years to parallel projections of climate change and to ask how these
will interact together either to increase or decrease vulnerability. For as source of
major candidate trends see: Kates, Robert W. and Thomas M. Parris, “Long-Term
Trends and a Sustainability Transition,” Proceedings of the National Academy of
Sciences, 2003, 100(14):8062-8067

The Chapter is obviously too long and will grow longer with FOD’s with more
detail and citation replacing ZODs placeholders and if such serious under addressed
areas as multiple stresses and adaptation are addressed and the two sections on
research and conclusions are written. The current 90 page text thus need to be cut in
half, even if a reasonable case should be made to expand a bit beyond the allotted
25 printed pages give the synthetic role of the chapter.

I see two general places where cuts could readily be made. First, there is an excess
of methodological and conceptual discussion in 19.1, 19.2, and 19.4. Indeed some
of it reads as if the authors were writing methodological reviews rather than simply
stating the methods actually used (as opposed to could be used) to identify key
vulnerabilities and response to them. Second, if one takes as a sample the key Table
19.1 and worked backwards from it to the global, sect oral, and regional
summaries, then some of these summary discussions could be abandoned by
referral to the chapters from which they came. The text would then contain the
minimal needed to justify the authors assessment of the key vulnerabilities in Table
19 using the six criteria for choosing them

Identifying key vulnerabilities

I do like the attempt at synthesis and conclusion embodied in Table 19 with one
suggested change (see below). But neither in Table 19 or in the global, sectoral, and
regional summaries is there any apparent ordering of key vulnerabilities. Within
any one section, key vulnerabilities appear to be ordered either randomly or with a

We now address the multiple stresses and
baseline of development status issue more
explicitly in opening paragraphs. However, we
believe that the main issue for us is the
marginal consequences of various climatic
scenarios on a variety of metrics of human
well being and the natural system, and that
how various baseline scenarios changes
human well-being is not our primary task, but
rather marginal climatic impacts. Of course
we often mention baselines

and the relative sensitivity of marginal
climatic impacts to development baseline for
clarity at the outset and is tables, and draw
from Chapter 20.

In short, regardless of whether development
baseline trends represent more impacts than
climate change is not our charge—rather it is
to assess how the climate component affects
societies/nature. Marginal climate impacts will
ride along with baseline changes, and must be
weighed versus efforts to mitigate climate
changes that impose impacts. The main role of
baselines for us is how it affects adaptive
capacity—and thus vulnerability in specific
cases.
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bias to listing singularities first. | suggest the coherence of the chapter would be
strengthened if in each of the global, sectoral, and regional summaries the identified
key vulnerabilities were ordered consistently with reference to one or more of the
six criteria for assessing key vulnerabilities. My own preference would be to order
key vulnerabilities by elative certitude and confidence, and the for equal certitude
either by magnitude (so readers would think about big items first) or by timing (so
readers would consider vulnerabilities already being experienced first).

Missing from the key vulnerabilities is one addressing extreme events. These
events: storms, floods, droughts, wildfires etc. are included but scattered in all the
sectoral and regional summaries. But increasingly, stakehoolders and
decisionmakers are becoming aware of these, the potential for increases in both
frequency and intensity and the potentials for adaptation as a whole and it would be
remiss to fail to acknowledge this in its global context

Related to this issue is the lack of consistent use of the suggested language for
qualitative or quantitative measures of likelihood and confidence. As the authors
note this is still under discussion and will be applied in the SOD. But there are so
many uses of words such as “uncertain” that do not fit into these measures yet
they seem to substitute for “speculative” which to scientists has a pejorative value.
In any event standard usage is badly needed.

Assessment of response strategies

The authors’ decisions to address adaptation as a brief and speculative column in
Table 19 and then devote almost ten pages to mitigation seems unjustified. They
use the existence of Chapter 17 to minimize their analysis of adaptation but ignore
the existence of an entire volume on mitigation WG I11 to engage in a
methodological review that surely should be in that volume.

There should be equal time for adaptation and mitigation although not necessarily
in the same place. As a first step, there should be an added column on mitigation
potential in Table 19. It too should address specific key vulnerabilities not assessing
mitigation in general but linked to key thresholds identified for key vulnerabilities.
But as mitigation is local in implementation but global in impact, supporting
material could be found in the global summary or in 19.4. Likewise supporting
material for adaptation should be included in the regional and sectoral summaries
where most appropriate give its more local character or in 19.4.

Indeed the effort to dichotomize adaptation literature into optimist and pessimist
camps or elsewhere into planned vs. invisible hand camps may reflect some
literature but is not really helpful. One can be a thoughtful optimist in believing that
industrialized farmers can readily adapt but a thought full pessimist in believing

Now ordered by reasons for concern in table 1
and by sectors versus amounts of GMT
change in table 2.

As said several times, ordering of KVs is
normative and how to reach a clear consensus
not yet clear

Dealt with outside of Chapter 19—we just
briefly summarize. Will update to be
consistent with latest guidance memo on
uncertainties—will not invent new
terminology or framework for uncertainties.

Much more balance in the SOD, we believe.
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that malaria sufferers cannot.
It is not clear whether the adaptation potential or the mitigation potential has been
actually used in assessing key vulnerabilities. Have any potential vulnerabilities
been removed from the "key” list because of adaptation or mitigation potential?
(Bob Kates, 0) Agree—it is dropped from revised tables
19-11 | A 0 There is fundamental error running right through this chapter. This concerns the Do not agree that we downplay adaptive

treatement of adaptation capacities of human societies to cliimate change which
might occur over the next century. In many places, reference is made to the limited
ability of Developing Countries in particular to adapt to change. Yet this possible
change is being driven by accumulation of GHGs as the result of emissions
scenarios which see substantial economic development in such countries, such that
they will enjoy standards of economic welfare broadly comparable with OECD
countries presently. This tendency to downplay human adaptive capacity pervades
the chapter, and results in asubstantial exaggeration of the likely impacts of climate
change on human societies. Impacts as malaria or dengue fever, for example,
depend crucially on socio-economic factors, such that their existing distributions
have more to do with these than with climate. This flaw seriously weakens the
chapter as currently written - to the extent that | would recommend against
publication were this a paper submitted for publication. A further problem is that
there is a tendency to downplay existing variability, against which anthropogenic
climate change must be assessed (see comment re p4 line 42 below). Finally, the
chapter reflects a particular interpretation of FCCC Article 2 regarding the
adaptability of natural systems which is not contained within the text of Art 2. (see
the comment re pp4-5 below).

(Aynsley Kellow, University of Tasmania)

capacity--but take a realistic look. We have
tried to make this debate clearer in revision.
Certainly is is not an “error” to summarize the
opposing sides in the adaptation debate—the
“error” is to assert that only one of these views
is “true” given current state of the literature.
Since this comments is repeated so many
times by certain reviewers, we will put here
what is now said about adaptivie capacity
right up front in the Excutive Summary of the
SOD:

“Planned adaptation can significantly reduce
many potentially dangerous impacts of climate
change and reduce the risk from many key
vulnerabilities. However, the technical,
financial, and institutional capacity and the
political motivation necessary for planning
and implementing effective adaptations are
currently quite limited in many regions. In
addition, the risk-reducing potential of
planned adaptation is either very limited or
very costly for some key vulnerabilities, such
as loss of biodiversity, melting of mountain
glaciers or disintegration of major ice sheets.
On the other hand, especially in developed
countries, the capacity to implement coastal
protection, agricultural crop changes or
irrigation systems may be much higher.

The literature presents a wide range of views
on the potential for adaptation to reduce the
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risks from climate change. However, it is
consistent in suggesting that it will be much
more difficult for both human and natural
systems to adapt to larger magnitudes of
global mean temperature change than to
smaller ones, and that adaptation will be more
difficult and/or costly for faster warming rates
than for a slower warming.”
19-12 | A 0 The authors use the term mainly "MOC" but also mention "THC". 1 think this
needs to be standardized. My, limited, understanding is that THC refers to the
whole global ocean "conveyor belt" whereas the term MOC is used to refer to the
overturning in a particular ocean basin. Will clarify and be consistent with wg 1
The authors have done an excellent job on this FOD. | found the chapter (despite
the noted lack of full information from the preceding chapters) presents a lucid, Thanks
understandable and "value-added™ description/interpretation of a complex literature
despite the many uncertainties (which are clearly noted). I look forward to seeing
the SOD with the Priorites for Research & Conclusions.
(Janice Lough, Australian Institute of Marine Science) Us too!
I think that the term MOC is now preferred by
ocean scientists..
A big laud.
19-13 | A 0 The chapter is not always clear about whether it is referring to global average
temperature changes or local temperature changes (e.g., over Greenland). It would Have clarified this—use gmt in tables but
help in a number of cases to actually give indications of both--so when one says 5 mention the heterogeneity problem more
C over Greenland, indicate that this means something like 2 C global average. What | explicitly. We should be always be clear about
is important is to make sure that comparisons of apples and apples can be done. our reference — but uncertainties do not allow
Where this arises, it will be mentioned in the specific comments. for a one-to-one correspondence between
(Michael MacCracken, Climate Institute) global and regional temperature change. I.
Now we even have a Box on this to make sure
nobody misunderstands us!
19-14 | A 0 Chapter as a whole: Overall, this chapter is very well done, and quite readable and | Thanks!

understandable. Compliments to the authors.
General comment on chapter: | was rather surprised to find so little about how the
rise in the CO2 concentration alone would lead to an acidification of the oceans that
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could seriously endanger marine life (Ken Caldiera gave an interesting talk on this
recently at a symposium sponsored by the Norwegian embassy in Washington DC).
It might even be argued that the risk being taken in this area alone would be enough
to justify action. | was also surprised to see how far into the chapter it took to get to
mention of the likely loss of so many coral ecosystems to the rise in CO2 and to
climate change--this is a very serious issue for may locations and deserves early
mention as being important in itself, not as it is now as part of how biogeochemical
cycles are affected.

(Michael MacCracken, Climate Institute)

Agree—have gotten more from relevant
chapters.

Summaries in beginning now.

19-15

This should be the most significant chapter of the AR4, but at the start it tends to
get bogged down in semantics. Some words, like likelihood and threshold, seem to
be given confusing meanings.

(Michael Manton, Bureau of Meteorology Research Centre)

Will revisit this languHas been rewritten with
clarity in mind.

19-16

Congrats for putting such a great key chapter together.
(Malte Meinshausen, NCAR, National Center for Atmospheric Research)

Thanks!

19-17

The chapter as it stands is about 54 printed pages and certain sections are yet to be
developed. The authors need to cut down considerably to the 30 page limit.

The chapter has not addressed the role of sustainable development in reducing key
vulnerabilities, with particular respect to Article 2 of the UNFCCC. The developing
countries, while supporting the need to set stabilization targets, also think that
sustainable development could help reduce greenhouse gas emission as well as help
in adaptation. I think this link needs to be addressed. See Adil Najam, Saleemul
Hug and Youba Sokona (2003. Climate negotiations beyond Kyoto: Developing
countries concerns and interests. Climate Policy, 3:221-231.

Several references have conflicting dates in the text and in the references section.
(Anthony Nyong, University of Jos)

19-18

A general comment on the whole chapter. The section structure needs careful
attention. Revisions to the current structure are needed. Basic concepts and methods
sections in the beginning are all right but it would be better to divide the core of
assessment to greater number of sections (global systems impacts, sectoral impacts,
regional impacts, and a synthesis) than has been done in the first order draft.

A general comment on the flow of argumentation in the chapter. More effort is
needed to justify and rationalise the ordering of sections / material / analysis in the
chapter. At the moment, the impact assessment matter and risk & response matter
do not sit easily together. Also, the continuity and flow of argumentation within the
impact assessment matter is unnecessarily weak while the risk and response matter

does not generate easily identifiable lessons or observations as highlights.

Some of these points taken in revison, but
space imitations have loomed at every step.

Some already done in intro to give a better
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A general comment on the chapter. There is a need to discuss explicitly and to a roadmap.
greater extent what impact categories are relevant in different parts of the analysis.
The "global key vulnerabilities” section clearly and justifiably focuses on physical
impacts on key earth systems but it does not explicitly discuss or justify this choice.
In sections on sectoral and regional impacts, there is a greater need to be
transparent on what impacts are considered. Is climate change causing impacts on
water resources or increasing flooding or causing economic / property damage or We have little confidence in monetized impact
impairing health or all of the above? Overall, the draft chapter pays far less studies—in fact the authors of Chapter 20 are
attention to economic or monetised impacts than its predecessor, which is clearly a | assigning low confidence to their own
weakness. This is not to say that present analysis should be replaced by economic assessment of aggregate impacts on GDP.
considerations. Best practice would probably be to discuss in sectoral and regional Nevertheless, we now bring it in in tables and
chapters first physical impacts (e.g. crop reductions, health impacts) and enrich the | text explicitly. Added economic system
text by discussing estimates of monetized impacts where they are available and add | discussion and table entries, but generally do
insight. There is scope to increase discussion on economic impacts substantially not assign high confidence to them, consistent
from the present. with Chapter 20.
A general comment on the chapter. Present ordering of subsections in the impact
assessment part of hte chapter and the treatment of subject matter in them give most
likely inintended emphasis on the impacts on non-human systems instead of on
impacts on human systems. Revisions to orderings and handling of substance
matter should be made to increase emphasis placed on impacts on humans.
(Jouni Paavola, University of East Anglia)

19-19 | A 0 OVERALL COMMENT: the chapter appears to be biased towards studies that We agree more on local impacts and

employ methodolgies that can (in theory) provide ‘global’ or 'large-scale,’ and
quantitative assessments of vulnerability. However, there is an increasing call for
local-scale, quantitative or qualitative vulnerability assessments, and | feel that such
assessments can provide at least as much value to our knowledge of climate risk
and vulnerabilities as the global-scale assessments. See, for example: Polsky, C.,
Schréter, D., Patt, A., Gaffin, S., Martello, M.L., Neff, R., Pulsipher, A. and Selin,
H., 2003. Assessing Vulnerabilities to the Effects of Global Change: An Eight-Step

Approach. Research and Assessment Systems for Sustainability Program

vulnerabilities need to be discussed, and
attempt this in our tables and accompanying
text.
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Discussion Paper 2003-05. Environment and Natural Resources Program, Belfer If the regional chapters have reviewed these
Center for Science and International Affairs, Kennedy School of Government, studies, they will hopefully make it into our
Harvard University, Cambridge, Massachusetts. chapter through this channel. The studies we
http://ksgnotesl.harvard.edu/BCSIA/sust.nsf/pubs/pub75. Note that this paper will | review explicitly in our chapter are generally
soon be published formally: Schréter, D., Polsky, C. and Patt, A., 2005. Assessing those that are unlikely to receive attention in
Vulnerabilities to the Effects of Global Change: An Eight Step Approach. the other chapters due to their cross-sectoral
Mitigation and Adaptation Strategies for Global Change(Winter). and/or cross-regional scope.
(Colin Polsky, Clark University)
19-20 | A 0 This chapter seems to be already in quite good shape. Thanks!
(Klaus Radunsky, Umweltbundesamt GmbH)
19-21 | A 0 The bias mentioned above is exacerbated by selection inclusion of topics and
papers, and by selected quotation from papers. Nothing specific mentioned—can’t respond
(Richard S.J. Tol, Uni. Hamburg) without reviewer giving detailed reference to
text to deal with.
19-22 | A 0 Much of the text in the chapter may be redundant in light of the info provided in
Table 19.1. Perhaps remove the redundant material. Will shorten table and make text more
(James S. Wang, Environmental Defense) streamlined. Have eid to reduce unnecessary
redundancies, though not a perfect job we
suspect.
19-23 | A 1 0 no discuss sustainable development
(Lin Erda, Chinese Academy of Agricultural Sciences) There is some, but a bit more has been added
and cross refs to other chapters
19-24 | A 1 0 Following twelve references are not provided within comments (most are available

from my homepage):

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

2. Goklany, IM. 1998. “Saving Habitat and Conserving Biodiversity on a Crowded
Planet.” BioScience 48 : 941-953.

3. 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.

4. Goklany, IM. 1999a. “The Future of the Industrial System.” Invited Paper.
International Conference on Industrial Ecology and Sustainability, University of
Technology of Troyes, Troyes, France, September 22-25, 1999. Also available in:
D. Bourg and S. Erkman (eds). 2003. Perspectives on Industrial Ecology (Sheffield,

UK: Greenleaf Publishing), pp. 194-222.

Have used a few now, especially in adaptation
section.
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5. Goklany, IM. 2000. “Potential Consequences of Increasing Atmospheric CO2

Concentration Compared to Other Environmental Problems.” Technology 7S: 189-

213.

6. Goklany, IM. 2001. The Precautionary Principle: A Critical Appraisal of

Environmental Risk Assessment (Cato Institute, Washington, DC).

7. Goklany, IM. 2002. “Comparing 20th Century Trends in U.S. and Global

Agricultural Land and Water Use.” Water International 27: 321-329.

8. Goklany, IM. 2002b. “The Globalization of Human Well-being.” Policy

Analysis, No. 447 (Washington, DC: Cato Institute, August 22, 2002).

9. Goklany, IM. 2003. “Relative Contributions of Global Warming to Various

Climate Sensitive Risks, and Their Implications for Adaptation and Mitigation,”

Energy & Environment 14: 797-822.

10. Goklany, IM. 2005. “A Climate Policy for the Short and Medium Term:

Stabilization or Adaptation?” Energy & Environment 16: 667-680.

11. Goklany, IM. 2005a. “Is a Richer-but-warmer World Better than Poorer-but-

cooler Worlds?” 25th Annual North American Conference of the US Association

for Energy Economics/International Association of Energy Economics, September

21-23, 2005.

12. 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)

19-25 | A 1 1 75 50 The large number of comments included here are mainly about details. | thought

the overall structure of the chapter worked very well.

(Rachel Warren, Tyndall Centre) Had great trouble locating comments due to
wrong pagination. May have missed some due
to this.

19-26 | A 1 1 75 50 Overall | liked this chapter very much. Very large sections of it are very well Thanks

written. | particularly liked the first 2 pages, and the discussion of criteria for key

vulnerabilities (section 19.2). 1 also liked the discussion at the end on studies

which have tried to identify how to avoid DAI.

(Rachel Warren, Tyndall Centre)

19-27 | A 1 3 The wording of the title of the chapter needs to be reconsidered because it includes | Impossible—assigned to us by Plenary.

a notion of "vulnerability" which is problematic for the reasons outlined in greater
detail in comment No. 2. The substance of the chapter would be better caught by a

straighforward wording such as "Climate Change Impacts, Risks and Reasons for

Maybe good idea but not allowed at this stage

by us.
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Concern".
(Jouni Paavola, University of East Anglia)
19-28 | A 1 10 10 First bullet suggest reword to "interpretations of the concept of key vulnerabilities Whole section has been reworded.
and the criteria for their identification™ or at least insert comman between "for" and
"identifying"
(Rachel Warren, Tyndall Centre)
19-29 | A 1 14 16 The number of contributing authors seems small, especially for the scope of
material covered.
(Michael Manton, Bureau of Meteorology Research Centre)
19-30 | A 1 38 44 Second set of bullets: is it obvious which are objective and which subjective?
(Rachel Warren, Tyndall Centre)
19-31 | A 2 25 30 need assess initial condition for key vulnerability Do not understand comment
(Lin Erda, Chinese Academy of Agricultural Sciences)
19-32 | A 3 0 5 The executive summary (ES) makes confusing and mostly unnecessary use of the
term "vulnerability”, which is also symptomatic of the title of the chapter and the
rest of the chapter. The problem with the use of the term in the ES is that it is used
as a synonym of "impact" or "outcome" or "consequence"”. This is a problem We revised the framing of vulnerability, but
because a) the meaning is not clarified in the ES; 2) the meaning assigned to the without contradicting the WG 2 glossary
term deviates from the widely established meaning of the term; and 3) it is not definition that is used across wg 2.
necessary to use the term at all in the ES or elsewhere in the chapter in the sense it | Consistency across the AR 4 may have to be
is currently used. I suggest that the ES is revised so that references to addressed further by bureau and co-chairs.
"vulnerability” or "vulnerabilities” in the sense of "key outcomes or "key
consequences” are eliminated and replaced with the more straightforward
"impacts", "outcomes" and "key concerns", which is in line with the language of the
WG2 chapter on the same theme in TAR.
(Jouni Paavola, University of East Anglia) There is an issue re usage, but par. 3 does
define vulnerability.
19-33 | A 3 1 3 50 References could be inserted in the section perhaps to other places in WGII
(Rachel Warren, Tyndall Centre) Will cross-ref a lot and include a
representative sample of primary refernces,
particularly when not as thoroughly covered in
other chapters since they are dealing with x-
cutting issues—Ilike integrated assessment..
19-34 | A 3 4 “pre-industrial temperature” There are two definitions of “pre-industrial” i.e. We will be explicit in our chapter and help

around 1750 or around 1850 in recent research papers. Basic information regarding
stabilization issues should be described in a box or somewhere in the tex

(Hideo Harasawa, National Institute for Environmental Studies)

negotiate a standard for WG 2 if possible at
next author’s meeting.
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19-35 | A 3 10 15 | A realistic approach to DAI Thanks
(Michael Manton, Bureau of Meteorology Research Centre)

19-36 | A 3 12 ‘... the definition of ‘dangerous anthropogenic interference with the climate system' | They were, but we reworked the language to
(DAI) cannot be based on scientific arguments alone .." Why not, please specify the | make it more explicit.
reasons.

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

19-37 | A 3 14 14 | Why "a political process"? Why not many, repeated processes? It is both repeated processes and normative
(Richard S.J. Tol, Uni. Hamburg) valuations—those are part of political

processes, not just scientific processes.

19-38 | A 3 17 3 24 Replace the word 'product’ with ‘function’. The mathematical relationship has not Agree
been defined
(William Kininmonth, Australasian Climate Research)

19-39 | A 3 20 Assessment of key vulnerabilities (should be assessment of what are the key Cannot rewrite our mission from Plenary, but
concerns) is defined here so that it ignores the need to account for the level and can make clear the concern/vulnerability
distribution of adaptive capacity. Yet the level and distribution of adaptive capacity | confusion with explanatory language at the
clearly need to be examined, which forms a distinct exercise from the assessment of | beginning. We think we did this now.
distribution of impacts (which is included into the list). This addition is also
warranted by the inclusion of "potential for adaptation” in the bulleted list in line
29.

(Jouni Paavola, University of East Anglia)

19-40 | A 3 23 3 30 | Which are objective and which are subjective criteria?
(Marko Scholze, University of Bristol)

1941 | A 3 28 3 36 Suggest after "to date” "with climatic warming being greatest at the poles”. Does These sections have been rewritten, and
the fact that, in spite of the fact that warming is greatest at the poles, impacts are hopefully someof these issues dealt with
most serious at lower latitudes. Except for in Arctic, where effects might be more sufficiently.
severe than at lower latitudes. In fact, suggest edit to read that low latitutde less
developed areas AND the Arctic are generally at greatest risk.

(Rachel Warren, Tyndall Centre)
19-42 | A 3 46 4 5 In my opinion, two additional points could be added as robust general conclusions.
First, it is a robust (and plausible) finding across many studies that both exposure to
impacts and adaptation capacity strongly depend on future socio-economic
development paths. Second, what may constitute a key vulnerability is not only We addressed baseline point, as noted in
defined by the magnitude of climate change and level of human development but response to 19-10.
also by the speed of climate change.
(Glnther Fischer, International Institute for Applied Systems Analysis)
19-43 | A 3 47 3 47 There are several literatures to argue that the threshold of collapse of THC will be We try to be consistent with WG 1 and
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above 4 degree centigrade (stocker and schmittner, 1997). Therefore the expression | literature, but it must be recognized there is
of "range from 1.5 to 4 degree centigrade above" should be revised as "range from | ome disagreement in lit. Needs expert
1.5 to <4 degree centigrade above". judgement which we give and label as such.
(Mitsutsune Yamaguchi, Teikyo University)

19-44 | A 4 1 4 2 ‘Some impacts of climate change ...” and * .. studies as key vulnerabilities.” In Have clarified vulnerabilities issues in many
what sense — vulnerabilities for whom, what? This is a sentence that is confusing places
and seems to occur thru out the chapter ...ensure that a distinction is made between
‘impacts’ and ‘vulnerabilitie
(Coleen Vogel, University of the Witwatersrand)

19-45 | A 4 3 Change "increases" to "changes in". This would be more accurate. We disagree, but have revised most of our
(Indur Goklany, Office of Policy Analysis, Department of the Interior) language.

19-46 | A 4 3 ‘increases in severity of extreme events': please specify how global warming, Will be made consistent with wg 1
whatever its origin, affects this increase (mechanism).

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

19-47 | A 4 3 4 3 Add: ...and threats to coastal infrastructure. Agree
(David Major, Columbia University)

19-48 | A 4 4 4 5 As a general proposition, this is not true. Controversial, but we agree it needs to be
(Indur Goklany, Office of Policy Analysis, Department of the Interior) rethought—some added discussion in latest.

19-49 | A 4 4 4 5 The opposite may be true. It could be argued that countries with high natural Ditto above response
climate variability will manage climate change en passant. Countries with benign
climates may notice the impacts first. Few general rules that apply everywhere—
(Michael Manton, Bureau of Meteorology Research Centre) we’ve said that regional and ssectoral

heterogeneity to be expected.

19-50 | A 4 5 “in the near future”; ambiguous expression.

(Hideo Harasawa, National Institute for Environmental Studies)

19-51 | A 4 6 “CO2 stabilization level” When we consider stabilization level, Greenhouse gas Have addressed mapping of emissions to
concentration stabilizarion is more important. So Chapter 12 should make clear the | concentrations to GMT in integrated
following points. a. GHG or CO2 only. In case of GHG, which gases are included. | assessment sections by summarizing the
For examples, Kyoto 6 gases, CFCs, SO2 as cooling agents, so on. b. start year of | literature, but do not plan to map ghg
temperature increase (pre-industrial revolution (around 1750), pre- industrial level concentrations against key vulnerabilities—
(around 1850), or 1990 (Reference year of UNFCCC and Kyoto Protocol); c. rather GMT—would need to decrease
Global mean or regional mean temperature. d. Time of stabilization of GHGs and confidence as the uncertainties cascade—that
temperature; 4) Some references sited in the text are not listed in reference list. For | isa WG 1 job primarily, except in the
example, “Gardiner, 2005” (P15, L 5), “AMAP, 2005” (P15, L5), “Harvey and integrated assessment literature. See response
Huan , JGR, 1995”, and so on. to 19-0.

(Hideo Harasawa, National Institute for Environmental Studies)
19-52 | A 4 10 4 11 It is very important that Planned adaptation can significantly reduce many
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potentially dangerous impacts of climate change and reduce the risk from many key
vulnerabilities, please give more description
(Lin Erda, Chinese Academy of Agricultural Sciences)

Have made this issue more explicit, as
discussed in response to 19-8 and 19-11.

19-53

10

Modify the beginning of the sentence to read: "Planned or EVEN UNPLANNED,
I.E., SPONTANEOUS, adaptation
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

Rewritten.

19-54

10

22

Developed countries have a better capacity for adaptation than developing
countries, however developing countries have large low cost mitigation potential. It
might be easier to generate adaptation money in developing countries if these funds
are linked to mitigation.

(Alexander Golub, Environmental Defense)

Not really our remit, but adaptation discussion
entirely revised.

19-55

10

11

This statement applies only to certain classes of human systems and usually not to
ecosystems and biodiversity and this needs to be made clear at the beginning.
(William Hare, PIK)

Agreed and stated so.

19-56

10

16

In particular, this passage needs to be substantially rewritten to reflect the
likelihood that technical, financial and political resources in Developing Countries
are likely to develop substantially as GHG emisisons grow and climate change
emerges.

(Aynsley Kellow, University of Tasmania)

See 19-8/11 response

19-57

10

47

Suggest that the strategies section of this chapter be rewritten to address risk
management under deep uncertainty as opposed to the sole focus on idealized
frameworks or methodologies. A general comment to the strategies section of this
draft chapter is that it does not seem to bring onboard the central role of risk
management when dealing with the deep uncertainties inherent in climate change
risk. Risk management is mentioned on line 31 as being most appropriate, and then
not discussed? Instead a variety of idealized methodologies are considered. In
particular, given the uncertainties, it is clear that we are dealing with a sequential
decision making problem. Given the currently unknown outcomes, maintaining
flexibility and resiliance has value. Improving understanding and the development
of options and technologies will also has value. Analyses of stabilization outcomes
makes it clear that uncertainty is paramount in attempts to define a GHG level that
would avoid DAL

(Haroon Kheshgi, ExxonMobil Research and Engineering Company)

Risk-mgmt approach is central to the SOD.

Agree, and this emerges in integrated
assessment sections.

19-58

13

Extend the end of the sentence to read as follows: "...in developing countries,
ALTHOUGH THEIR ADAPTIVE CAPACITY SHOULD BE ENHANCED IF
THE FUTURE UNFOLDS PER THE SRES SCENARIOS."

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

See 19-8/11 response
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19-59 | A 4 13 16 It is unclear what "risk-reducing potential of planned adaptation” means. It would Revised language.
seem e.g. that adaptation could greatly reduce the impacts of ice sheet
disintegration if that disintegration occurs on a timescale of multiple centuries or
millennia.
(Brian O'Neill, 1ASA and Brown University)
19-60 | A 4 14 16 In line 14, 1 would change "very limited" to "somewhat limited". First, it is possible
to attenuate pressures of CC on biodiversity by reducing other pressures (such as
loss of terrestrial and freshwater habitat) which might be greater (at least for the
next several decades. This would also help increase the likelihood that "migration
corridors" and the like are conserved [see Goklany 1995: 430-31, 2000, 2003, 2005: | agree
672]. Second, while glaciers, once frozen may not be recreated, adaptation can
indeed address some (perhaps most) of the impacts of that on human systems (e.g.,
changes in availability of water during different seasons, etc.). Third, similarly,
given that the rise in sea level due to "disintegration” of ice sheets will be a
centuries-long process, it seems quite plausible that, once again, human systems not so clear—see 19-8/11
should be able to adapt. Also if one compares the historical rate of sea level rise
since the ice age ended [ ~120 m over 20K yrs, with most of that occurring between
20K and 6K yrs before the present], it seems that nature itself can, and has, adapted. | supposition, we cite range of literature.
(Indur Goklany, Office of Policy Analysis, Department of the Interior)
19-61 | A 4 14 |4 14 | This is not just true for some but most ecological hazards and very many human Section rewritten.
systems, hence "some" needs to be changed to "many".
(William Hare, PIK)
19-62 | A 4 15 I would insert "potential” ahead of "loss of biodiversity." Changes in distribution Disagree—climate change will not speed up
and abundance of various species do not necessarily constitute "loss." evolution appreciably, but climatic stresses
(Indur Goklany, Office of Policy Analysis, Department of the Interior) will increase endangerment is the
overwhelming conclusion of the literature. So
the net effect cannot be positive from the
biodiversity loss perspective, though
individual species or ecosystems may prosper
in some anthropomorphized definitions of
“improvement”.
19-63 | A 4 17 Add human health to the list of effects that developed countries have a higher
capacity to cope with. Depends on implementation of potential—we
(Indur Goklany, Office of Policy Analysis, Department of the Interior) say that oftena nd in tables as well.
19-64 | A 4 18 It's not clear what "obstacles" refers to - the apparent reference is to various forms Language revised.
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of lack of capacity which appear in context to be focused on developing countries,
as indicated by the transition "on the other hand".
(Paul Baer, Stanford University)

19-65

>

18

18

Which obstacles are exactly ment here?
(Marko Scholze, University of Bristol)

Ditto

19-66

19

22

It is very interesting that The literature is divided into more and less favourable
views of the potential for adaptation to abate key vulnerabilities, though it is
consistent in suggesting that it will be much more difficult to adapt to climatic
warming above a few degrees than less than a few degrees, and that adaptation will
be more difficult and expensive for fast warming rates than for a slower warming.
(Lin Erda, Chinese Academy of Agricultural Sciences)

Agree, and say so often.

19-67

20

21

‘.....climatic warming above a few degrees ....."” expand and explain why an
important statement being made but not well substantiated.
(Coleen Vogel, University of the Witwatersrand)

Will cross ref appropriate chapters

19-68

21

"a few" degrees is much too vague to be used in this context. "A few" could easily
be four, and it's not clear that it would be any easier to adapt to an increase of 3.5°
than 4.5°,

(Paul Baer, Stanford University)

Language revised.

19-69

24

29

Assessment of what are key concerns (instead of vulnerabilities) would also need to
account for lack of adaptive capacity and its distribution. Therefore, the list of
methodological categories would need to be amended so as to encompass this area
of assessment. None of the listed methodological categories can be argued to
encompass lack of adaptive capacity and its distribution adequately.

(Jouni Paavola, University of East Anglia)

See response to 19-39

19-70

26

28

Suggest that this chapter identify analyses that manage the risk of DAI rather than
solely examine stablilization pathways. The central methodology is sequential
decision making. All strategies will be taken in the context of development
priorities. Improving understanding of climate change, increasing resiliance to
risks generally and climate specifically, reducing emissions cost effectively,
creating technology options, and cooperation are all key elements to managing risk.
Suggest that discussion be broadened to address all of these key elements.

(Haroon Kheshgi, ExxonMobil Research and Engineering Company)

Primarily a WG 3 job to specify specific
strategies, but we do address this framework
and cite Lempert papers.

19-71

26

28

Why is cost-benefit analysis ignored? There is a large literature, with papers
published in the best journals.
(Richard S.J. Tol, Uni. Hamburg)

Not our charge—chapter 20 and WG 3.
Nevertheless, we mention it as one of the
frameworks for analysis, though Chapter 20
assigns only low confidence to market
metrics, which are the core of C/B analysis.
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19-72 | A 4 27 The “guardrail” analysis (or better, guardrail approach) is now well accepted and
should be written without quotation marks. The same comment applies to Table Section revised.
19.2.

(Thomas Bruckner, Technical University of Berlin)

19-73 | A 4 27 In the light of the aforementioned substitution (integrated assessment -> cost- Section revised, but we may have more
benefit analysis), the term “integrated assessment” in line 27 should be replaced by | general meaning than narrow C/B literature.
“cost-benefit analysis”.

(Thomas Bruckner, Technical University of Berlin)

19-74 | A 4 30 34 | This rather effusive focus on uncertainties, particularly on line 34, plays right into Will use the uncertainties guidance memo
the hands of those who will say we have too little information to take action-- language, but cannot agree to frame the
whether we like it or not or think it rational or not, this has been the approach of the | chapter in anticipation of polemical misuse.
US in the climate area. In the IPCC assessment, great care needs to be taken notto | We strive to tell the story straight as we see
make open-ended comments about uncertainties--there will always be uncertainties | the literature, regardless of potential for abuse
and in some context they will always be seen as large (or too large). Alternative by special interests on the outside.
wording needs to be found--or at least the text needs to be qualified so that such
phrases cannot be taken out of context. For example, the last sentence might be
rewritten to say "However, quite often the range of probabilities that can be
assigned is quite broad because of the complexities of the impacts and the variety
of situations that may arise." | would urge the authors actually to make a really
strong effort throughout the chapter to express their thoughts without using the
word "uncertainty"--1 think it is actually possible and would be more helpful to the
reader to do as "uncertainties" is almost a meaningless expression without suitable
context.

(Michael MacCracken, Climate Institute)

19-75 | A 4 35 "risk of key vulnerabilities” is a grammatical mismatch: vulnerabilities are a form See 19-32/19-39
of potential and already exist, it is the whether they will actually be realized that is
uncertain, and thus a risk.

(Paul Baer, Stanford University)

19-76 | A 4 35 Modify this line to read: "Reductions in greenhouse gas emissions will OVER Time issue well represented in many places—
TIME reduce the risk of key vulnerabilities..." The effects of mitigation will be even has its own figure: 19-3.
gradual, and that ought to be noted here.

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

19-77 | A 4 35 4 40 Replace 'will' by 'may’ in the first sentence; delete ',in contrast,' from the second We disagree—virtually all the burning embers
sentence.The certainty of the first sentence is in contradiction to the sentiments of charts in TAR and AR4 to date show more
uncertainty about climate sensitivity in the previous bullet point. damages with more GMT, especially after a
(William Kininmonth, Australasian Climate Research) few degrees warming.

19-78 | A 4 3B |4 40 The conclusion on the effect of postponement of emissions reductions on the risk of
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DA is not well supported by the chapter. In particular, the text mentioning
dependence on mitigation cost reductions via technological learning are not
discussed anywhere else in the chapter and therefore it does not seem appropriate to
highlight it in the executive summary. And in general, while | would agree that all
else equal delay raises risks of DAL, there is also an argument that delaying
reduction may reduce risks because it will cause a focus on short term reduction
strategies at the expense of investing in technological development for long-term
solutions that could make the large emissions reductions necessary to really avoid
DAI. | am not personally convinced of this argument but it cannot be ignored and
is not discussed in this chapter.

(Brian O'Neill, I1IASA and Brown University)

True we do little on this WG 3 issue other
than to flag it in “cost-effectiveness section.

19-79

35

36

Please clarify the wording "key vulnerabilities and DAL."
(Klaus Radunsky, Umweltbundesamt GmbH)

Rephrased.

19-80

36

38

Expand when using acronyms DAI and GHG for the first time.
(Coleen Vogel, University of the Witwatersrand)

Agree

19-81

37

Not sure the cost of mitigation scenarios is relevant to this chapter.
(Chris Hope, Judge Business School)

Why we don’t push C/B very far—but small
mention is needed

19-82

> > > >

37

39

Delete the following sentences as those should be discussed in WG3. "'---
depending on the rate of learning that brings down costs of low-GHG emitting
technologies, makes achievement of the lower range of stabilization targets (e.qg.,
less than 500 ppm CO2-equivalent) increasingly expensive or infeasible (except via
overshoot scenarios)".

(Mitsutsune Yamaguchi, Teikyo University)

We are not replicating WG 3, but our Plenary
outline calls for some discussion of
mitigation—we keep it to minimum needed
for context.

19-83

41

After the bullet on lines 35 to 40, | would add the following new bullet: "On the
other hand, the risk of key vulnerabilities and DAI can also be reduced or
postponed through adaptation, particularly through efforts to reduce society's risk to
climate-sensitive hazards that might be exacerbated by climate change and through
broad efforts to increase adaptive capacity. Among other things, such an approach
allows the world to buy time to improve and/or develop more cost-effective
mitigation technologies and to get a firmer grasp of the science and economics of
climate change and climate change policies. " See Goklany (1999, 2000, 2003,
2005).

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

Already too long and this will be dealt with
earlier: wee response to 19-8/11.

19-84

41

47

Examples of 'Some large-scale singularities' must be given, otherwise this is
unsubstantiated rhetoric. To be included in the Executive Summary the statement
must refer to material in the body of the chapter.

(William Kininmonth, Australasian Climate Research)

Agree
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19-85 | A 4 42 Delete the expression 'no longer'. Some abrupt or irreversible changes have surely Agree it is mis-phrased—should have said “be
always been possible and unavoidable by human agency. This wording conveys the | avoided from anthropogenic
false impression that only human agency is likely to cause such. Climate changes”, but that is not the context
(Aynsley Kellow, University of Tasmania) of the places this appears.

19-86 | A 4 44 47 The IPCC TAR states that stabilization at 450 ppm would require global emissions | Indeed, but we will focus on vulnerability to
to peak by 2020 at 9 GtC/yr, and would ultimately lead to a temperature rise of 1.5 | various levels of warming and integrated
—3.9°C. Stabilization at 550 ppm would require global emissions to peak by 2030 | assessment section briefly discuss stabilization
at 11 GtCl/yr, and would ultimately lead to a temperature rise4 of 2.0 — 5.0 °C. levels
These candidate targets pose an unprecedented global challenge. Only a profound
infrastructural transition would enable global emissions to peak at 9 GtClyr by
2020 (to meet the 450 ppm target), or even at 11 GtC/yr by 2030 (to meet the 550
ppm target). Even then, the estimates of warming cited by the TAR are now being
revised upward (owing to improved understanding of sulphate aerosols, black
carbon aerosols, and soil carbon releases), these ranges are decidedly optimistic.

These stabilization targets would therefore inevitably lead to significant damages,
and they carry the risk of severe damages. | think that based on these, the thresholds
that are set for major vulnerabilities in the manuscript may be somewhat optimistic
than what may obtain in reality.

(Anthony Nyong, University of Jos)

19-87 | A 4 45 Why the emphais on CO2? Options such as the Hansen Alternative Scenario draw | Article 2 focus, but other possibilities are
attention to the fact that CO2 stabilization is not necessarily the preferred indeed part of tool kit—cross referenced to
mitigation response, yet the use of CO2 privileges particular policy options. This WG 3 discussions—but all studies show in
would at least be better stated in terms of CO2 equivalents, using GWP numbers, or | long term CO2 is the big driver
forcings in w/m2.

(Aynsley Kellow, University of Tasmania)

19-88 | A 4 49 5 50 The list of "reasons of concern” has been slightly revised from TAR, in terms of
ordering. But both orginal and revised orderings leave something to desire - the
logic of orderings is not transparently evident. The revised ordering is probably
based on the assessment of likely probability of occurrence. If this is so, it should
be stated and justified. Alternatively, the ordering could be revised to: aggregate Need it to be increasing with GMT—why we
impacts, distribution of impacts, extreme events, unique and threatened systems, ordered it as shown—secton revised in any
and singular events. This ordering would be justifiable because the attention moves | case.
from more general to more specific issues, adding detail and specificity to
assessment while being able to rest on what has been already covered.

(Jouni Paavola, University of East Anglia)
19-89 | A 4 50 5 9 In this passage, reference is made to particular ecosystems which might be
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vulnerable, but then both 'biodiversity hotspots' and ‘unique and threatened species'.
Art. 2 (which is reprinted in the next page) makes noi reference to either That is not “adaptation”, but response—
biodiversity or threatened species, but to a stabilization level within a time frame adaptation, as we define it, is capacity of
sufficient 'to allow ecosystems to adapt naturally to climate change.' Natural existing system to be resistant to stresses, not
adaptation to climate change has seemingly frequently involved changes to the a redefinition of the system after climate
distributions and even distributions of species. Biodiversity preservation and change. Migration within the system, genetic
protection of endangered species might be good things in themselves, but they are change and human intervention to produce
not implicit in Art.2 and - indeed - might even be jeopardised if the objectives of substitute suitable habitat are examples of
Artc. 2 are to be realized. adaptation, But whatever happens is not. This
(Aynsley Kellow, University of Tasmania) just defines the problem away. We clarify our
language and logic to prevent
misinterpretation.
19-90 | A 5 1 50 | There are two instances of "value judgement about the acceptability (or
unacceptability of potential) risks " on this page Section rewritten.
(Rachel Warren, Tyndall Centre)
19-91 | A 5 3 9 Strike "adversely" and "adverse™" where they occur in this para. Being "affected" is | Disagree—our focus is vulnerability, not full
not necessarily the same as "adversely affected.” Not all changes are negative. range of species’responses—what is
(Indur Goklany, Office of Policy Analysis, Department of the Interior) threatened is what needs to be of concern.
Nevertheless, we do believe that climatic
change and synergism with habitat
fragmentation is overwhelmingly threatening
rather than favorable to biodiversity
preservation—but not all species, of course,
some of which would do “better” in some
scenarios.
19-92 | A 5 3 3 Add to this list coral reefs and ecosystems with higly restricted ranges (eg Fynbos) | Agree
(William Hare, PIK)
19-93 | A 5 4 4 What does "current” mean: be conistent eg above 1990 or above Pl. Some systems | Do this now in our tables.
system appear at main risk for 0.50C above 1990 so it would be best to espress the
range as 0.5-1.50C range above 1990 as many of the systems referred to are
identified at high risk for <20C GMT above PI.
(William Hare, PIK)
19-94 | A 5 5 Strike "significant", for the same reaon as offred above. Moreover, it is Disagree—it is significant in both statistical

"significant" compared to what? Goklany (2005) suggests that through 2085 at
least, with regard to biodiversity, habitat loss due to non-climate change related
factors may be more significantly more significant

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

and generic meaning of the word—just read
the literature and one finds an overwhelming
concern about biodiversity loss from climate
stresses.
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19-95 | A 5 8 9 It is not sure that there is now high confidence that a warming of 1-20C would have | The tables now do that along with discussion
adverse impacts on many unique and vulnerable systems. Which and where? of the entries
(Lin Erda, Chinese Academy of Agricultural Sciences)

19-96 | A 5 8 Please provide here the definition of “high confidence” (reading the executive Will fit new guidance memo on uncertainties
summary should not require going to table 19.2)

(Ha-Duong Minh, CNRS)

19-97 | A 5 8 8 It is proposed to specify 1-2°C above 1990 levels (as above). Ditto
(Klaus Radunsky, Umweltbundesamt GmbH)

19-98 | A 5 11 15 Should note that: [1] the cumulative deaths and death rates due to extreme weather | This is the baseline issue—see discussion in
events has declined since the 1930s. [Goklany (2005a). Is Climate Change the 21st | 19-10.

Century’s Most Urgent Environmental Problem?. Lindenwood Economic Policy

Lecture, Series 7, Lindenwood University, St. Charles, MO, available at
http://www.junkscience.com/may05/Goklany_Final_Publication.pdf. Also

forthcoming in Society (Transaction Publications). [2] At least in the US losses are

rising because more property is at risk, see Pielke et al. (1998); Goklany (2000);

Mary W. Downton, J. Zoe Barnard Miller, and Roger A. Pielke Jr. 2005 Reanalysis

of U.S. National Weather Service Flood Loss Database. Natural Hazards Review. There is not just one factor, despite this
February 2005: 13-22. [3] Trends in deaths, death rates and property losses suggest | citation. We summarize recent literature,
that socio-economic factors may be more important in terms of determining the which collectively suggests multiple causation
human impact of extreme events than climate (or climate change). of losses.

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

19-99 | A 5 11 5 16 Delete "Recent'. Such extreme events have been causing loss of life and property Should say “recent extreme events have
damage through recorded history. demonstrated continuing vulnerability”, rather
(William Kininmonth, Australasian Climate Research) than current phrasing

19-100 | A 5 11 5 11 ‘Recent extreme climate events...” (e.g. floods, droughts — give examples) See 19-99
(Coleen Vogel, University of the Witwatersrand)

19-101 | A 5 13 5 15 How is "human influence" defined? This is unclear whether the authors are Agree that non-climatic literature on
suggesting either (a) that human influence on climate caused extreme weather vulnerability needs more emphasis—per 19-
events, or (b) that human influence on people's vulnerability (poverty, settlement 32 as well.—major revision in this regard in
patterns, etc.) are leading to more extreme events. Given the massive literature on | the SOD.
natural disasters that show the human dimensions of disaster and argue that
"natural” disasters are more social than natural, | think this section needs
clarification and needs to address the interplay between, on the one hand, societal
circumstances that exacerbate vulnerability and, on the other hand, environmental
or climatological conditions that cause problems for human societies.

(Mark Carey, University of California, Berkeley)
19-102 | A 5 13 5 15 The issue of whether or not extreme events have intensified "significantly" is best Disagree—very relevant to WG2, but we
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left to WGI. I'd strike this sentence. agree we should x-ref relevant sections of wg
(Indur Goklany, Office of Policy Analysis, Department of the Interior) 1—now done.
19-103 | A 5 13 Sources? This is an executive summary—sources later
(Hans H.J. Labohm, Netherlands Institute of International Relations 'Clingendael’) on in chapter, put in relevant sections in SOD
19-104 5 15 15 | Add drought to this short list as this has a high impact on many already vulnerable
regions (see eg Wang, G. (2005). "Agricultural drought in a future climate: results Section rewritten
from 15 global climate models participating in the IPCC 4th assessment." Climate
Dynamics: 1-15.)
(William Hare, PIK)
19-105 | A 5 15 15 Droughts and flooding should be mentioned here explicitly as well. Ditto
(Marko Scholze, University of Bristol)
19-106 | A 5 15 15 The recent increase in tropical cyclone intensity is not well understood yet. True, but pretty clear statistics—will ref WG 1
(James S. Wang, Environmental Defense) discussion of very recent literature.
19-107 | A 5 17 23 The paragraph implies racial discrimination and neglect of indigenous peoples in
developed countries. This is not demonstrated in the body of the chapter and cannot | Totally disagree—no racial discrimination
be included as a summary statement. implied—but, if race is correlated with
(William Kininmonth, Australasian Climate Research) vulnerable coastal dwellers or the Arctic
peoples, that is the nature of the system. The
inequity implications, if any, would be a major
reason to consider such vulnerabilities “key”
by our definitions. We report European 2003
heat wave deaths—mostly Caucasians—is that
implicit racial discrimination? The question of
inequitable distribution of impacts is very
relevant to our charge, and is explicit in our
SOD.
19-108 | A 5 17 5 23 | While developing countries likely have less adaptive capacity that developed Agree—section has been revised.
nations, the developed nations have a huge investment in infrastructure along their
coasts--from huge metropolitan areas to particular facilities--that are going to be
very, very costly to move, and that will therefore likely not be moved until they are
overwhelmed by a storm surge, making the costs of relocation even higher. | think
that playing down this huge vulnerability is allowing the developed nations to
continue to think that climate change is not really as important for them as | think it
will be.
(Michael MacCracken, Climate Institute)
19-109 | A 5 17 23 Here vulnerability is used in its generally accepted sense. The term's use should be | See 19-32

restricted to this sense to prevent confusion and to preserve terminological clarity.
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(Jouni Paavola, University of East Anglia)

19-110

>

(¢;]

17

‘.... that the distribution....” The distribution of what?.... this is not clear.
(Coleen Vogel, University of the Witwatersrand)

Section revised.

19-111

>

18

18

How does "low latitude less developed™ match with marginal envionments
mentioned earlier?
(Glenn McGregor, King's College London)

Ditto

19-112

21

I would modify to read: " ...some population groups in developed countries
COULD BE, IN THE ABSENCE OF ADAPTATION MEASURES, highly
vulnerable..."

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

See 19-8

19-113

22

Strike "adverse." See comment no. 10.
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

Disagree

19-114

25

39

The treatment of aggregate impacts is not satisfactory here. The term "aggregate"
does not have to be equated with "monetized"”. An assessment of aggregate impacts
can perfectly well be based on multiple "numeraires" and there are also compelling
reasons to use this kind of non-commensurated approach for conveying an estimate
of aggregate impacts. In line with this, the paragraph should present a more
substantive statement on aggregate impacts instead of emphasising difficulties. For
example, there ought to be estimates of aggregate health impacts in other chapters
as well as estimates of crop losses and pecuniary losses. For conceptual
justifications of this view, see Paavola, J. (2002) Rethinking the Choice and
Performance of Environmental Policies. In D. Bromley and J. Paavola (eds)
Economics, Ethics, and Environmental Policy: Contested Choices. Malden, MA:
Blackwell. Pp. 87-102, as well as other contributions in this volume. For a climate
change application, see.Paavola, J. and Adger, W. N. (2006). Fair Adaptation to
Climate Change. Ecological Economics, in press, available online. See also
Scneider's (2006) contribution on the "five numeraires" to Adger, W. N., Paavola,
J., Hug, S., and Mace, M. J., eds. (2006), Fairness in Adaptation to Climate
Change. Cambridge, MA: The MIT Press, in press.

(Jouni Paavola, University of East Anglia)

agree

Agree—our revised table reflects this and it is
now made consistent in the exec summary
here.

19-115

29

29

‘smooth temperature increases’ give an example....expand on what is being
intended here!
(Coleen Vogel, University of the Witwatersrand)

Section revised

19-116

30

30

I would replace "flood" by "flood or pest"
(Michael MacCracken, Climate Institute)

ditto

19-117

31

31

Add "tropical™ before "cyclone"

(Janice Lough, Australian Institute of Marine Science)

Agreed
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19-118 | A 5 33 35 I would urge the authors not to use the vague word "may" and to instead substitute | Rewritten
words drawn from the IPCC lexicon. Here are the first two of quite a number of
locations (not always mentioned) where this need arises.
(Michael MacCracken, Climate Institute)
19-119 | A 5 36 I would add a sentence here that would say: "If economic development and See 19-8/11
technological change grow as assumed in the SRES scenarios, adaptive capacity
around the world should increase significantly over time." See previous comment.
(Indur Goklany, Office of Policy Analysis, Department of the Interior)
19-120 | A 5 36 5 39 Close the sentence after "TAR'. This is a biased statement given the generally Disagree—the lowering of SL estimates is
agreed reduction in estimated sea level rise from anthropogenic global warming. from revised thermal expansion, but recent
(William Kininmonth, Australasian Climate Research) literature suggests higher likelihood of
disintegration of GIS and WAIS—though the
big SL rises could be delayed a few centuries.
This is explicit in DOD.
19-121 | A 5 36 Sources? Not in exec summary—but in sections—wiill
(Hans H.J. Labohm, Netherlands Institute of International Relations 'Clingendael) | x-ref
19-122 | A 5 37 5 39 The statement, "... in particular, there is greater uncertainty in estimates that show
aggregated benefits from climate change below a few degrees of warming" , This is not a cost/benefit framework we were
implies that benefits might be lower than previously estimated. But given that assigned by Plenary, but a vulnerabilities
increases in adaptive capacity over time are downplayed in most impacts studies, analysis. Also, we do not automatically accept
and the SRES scenario projections/assumptions of significant economic growth and | that future adaptation necessarily fully offsets
technological change, | am not sure how one can say that. In fact, noting that the all reasonable climate scenarios—see 19-8/11.
SRES scenarios were not used for pre-TAR impacts assessments, | would argue the
converse, i.e., [See Goklany (2005a). “Is a Richer-but-warmer World Better than
Poorer-but-cooler Worlds?” 25th Annual North American Conference of the US
Association for Energy Economics/International Association of Energy Economics,
September 21-23, 2005.]. | recommend dropping this statement.
(Indur Goklany, Office of Policy Analysis, Department of the Interior)
19-123 | A 5 37 5 39 | Again vague — can one cite a referenced case.
(Coleen Vogel, University of the Witwatersrand) Citations later on—just x-refs here
19-124 | A 5 38 5 39 The main issue in the aggregated studies is mid and high lat agricultural production
increases: if these are not realized then there is large uncertainty in aggregated
benefits at less than 2.30C above PI. agree
(William Hare, PIK)
19-125 | A 5 41 5 47 The sequence of this paragraph, here and where it reoccurs later, is weird - it

focuses on WAIS, which (while perhaps lower than the TAR estimate) still is only

These points resent in rewrite in several
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vulnerable at 2° to 4° above current levels, while the Greenland ice sheet may be places.
vulnerable as low as 1°C above present. The latter would certainly change where
the yellow/orange/red thresholds should be on the fifth bar.
(Paul Baer, Stanford University)

19-126 | A 5 41 44 I would note what this means in terms of magnitude and rate of sea level, and the Issue discussed in SOD.
ability to adapt -- see comment no. 5.

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

19-127 | A 5 41 50 Further comments in the body of the chapter. Need to ensure consistency between Agree—and x-refs too
the summary and what is in the text.

(William Kininmonth, Australasian Climate Research)

19-128 | A 5 41 50 I would have thought that the dire situation facing coral reefs would have been Agreed and done.
mentioned here, as part of a more general mention of ocean acidification.
(Michael MacCracken, Climate Institute)

19-129 | A 5 41 50 | According to the most recent model evaluation at WG1, most models does not Text revised to be consitent with literaturea nd
show the collapse of the THC under SRES A1B scenario, though THC itself will be | WG 1.
weakening. It would be better to describe this point (WG1 AR4, section 10.3.4;

Box 10.1 in section 10.7).
(Mitsutsune Yamaguchi, Teikyo University)

19-130 | A 5 43 45 It is important that some studies indicate that a 2 to 40C global warming above Confidence is an author judgement based on a
current levels could begin WAIS deglaciation (low to medium confidence). Why broad and sometimes contradictory literature.
we use the lower confidence as an evidence?

(Lin Erda, Chinese Academy of Agricultural Sciences)

19-131 | A 5 43 43 This range needs to be expanded eg to 1.5-40C above 1990: formation of summer Section rewritten based on recent literature
melt ponds on the Ross Ice Shelf could occur with a global mean warming of ca and WG 1.
20C above PI depending on whose model one belives - if this is the critical
threshold for ice shelf collapse then the lower temp applies.

(William Hare, PIK)

19-132 | A 5 44 47 WAIS and GMT appear to lack prior definitions. Will fix
(Thomas Bruckner, Technical University of Berlin)

19-133 | A 5 44 Please define “low to medium confidence” Will summarize recent guidance
(Ha-Duong Minh, CNRS)

19-134 | A 5 4 |5 44 | WAIS — Acronyms again - either explain in full here or have an expanded acronym
list.

(Coleen Vogel, University of the Witwatersrand)
19-135 | A 5 45 5 47 The IPCC WG | section on Greenland during the 21st century has a much lower We summarize literature and Wg 1.

estimate of the likelihood of a rapid deterioration. In my review comments of that

chapter | suggested that a major problem with that analysis was that the modeling
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approaches used to make the projection likely significantly underestimate the sea
level rise in the 20th century, and so there must be shortcomings in the approach of
depending almost solely on model results.
(Michael MacCracken, Climate Institute)

19-136 | A 5 48 50 There are five burning embers, but only four reason of concern. Please read the Author of original agrees with current
chapter. language.
(Richard S.J. Tol, Uni. Hamburg)

19-137 | A 5 49 49 Instead of: is not reporting, use: has not reported Corrected.
(David Major, Columbia University)

19-138 | A 6 1 50 Figure 19.1 is very interesting but do we need this detail here? The word This figure has been dropped.
"vulnerability" does not appear in the diagram so link to text needs improving if it
is retained.

(Rachel Warren, Tyndall Centre)

19-139 | A 6 15 16 | Similarly, it is incorrect to say that “it requires a normative evaluation of which We modified the text to make clear that it
impacts are important enough to constitute, individually or in combination, refer to the interpretation of UNFCCC Article
‘dangerous anthropogenic interference’”. It may be that governments take the 2. According to the Vienna Convention on the
position that they are willing to run the risks that are entailed in various emissions Law of (International) Treaties, the
paths (including business as usual), but decision-makers should be held to the interpretation of a particular Treaty is up to its
standard of admitting that they are deliberately incurring those risks, not that they parties unless the Treaty provides for a
have simply made a “normative evaluation” of what constitutes “dangerous different mechanism.
anthropogenic interference”.

(Stephen De Canio, University of California, Santa Barbara)

19-140 | A 6 15 6 15 "normative" needs definition at this early stage as is used widely throughout the Definition added.
chapter. Ensure that definition is consistent throughout
(Glenn McGregor, King's College London)

19-141 | A 6 27 6 30 some comment on the fact that the time horizons for these three endpoints are Box 19.1 simply cites Article 2 UNFCCC.
vastly different is warranted. Further the endpoints are likely to achieved at Issues of time scales are discussed elsewhere.
different times in the future
(Glenn McGregor, King's College London)

19-142 | A 6 39 6 40 The meaning of "vulnerabilities" for the purposes of this chapter is defined here. As | The definition of “vulnerabilities” is largely

indicated above, this definition is problematic for a number of reasons. This issue
should be addressed by not using the term "vulnerabilities” when referring to "key
conserns™ or "outcomes". Vulnerability is a term which should be used more
narrowly to refer to the characteristics of social groups which make them sensitive
to climate change impacts. This definitional issue should also receive due
consideration because "vulnerability" is used differently in different draft chapters

of the WG2 conribution. The established meaning of "vulnerability" is defined in

prescribed by the IPCC plenary that agreed on
the title of Chapter 19. We added a cross-ref
to Chapter 17.
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the draft of WG2 Chapter 17, around p. 3. This text also provides ample references
to the relevant scientific literature where the established definition has been put
forward and mobilised in scientific research.
(Jouni Paavola, University of East Anglia)

19-143 | A 6 40 40 40 “key vulnerabilities” — Vulnerabilities are usually different to impacts — This sentence has been dropped.
one needs to explain why they are conflated here.
(Coleen Vogel, University of the Witwatersrand)

19-144 | A 7 1 7 1 Add Greenland Ice Sheet also. Reference not clear.
(Rachel Warren, Tyndall Centre)

19-145 | A 7 4 7 4 Very good setting of context or ‘frame” for what is to come. No action required.
(Coleen Vogel, University of the Witwatersrand)

19-146 | A 7 6 41 These two paragraphs can be substancially reduced. Addressed
(Ha-Duong Minh, CNRS)

19-147 | A 7 6 7 41 This section of text makes a strong contrast between "scientific analysis" and We refer to the scientific studies of certain
"value judgements" which not unproblematic. It considers that value judgements value judgements (e.g., risk perception)
emerge from existential experiences which may differ radically between different elsewhere in our chapter.
individuals and groups, and that these value judgements are then "negotiated"” in the
political process to come up with collectively agreed-upon value judgements. This
reifies experience as the authentic source value judgements, and omits that people
apply theories and philosophies to reflect on objects of value judgements. That is,
value judgements are not devoid of "science™ and the question is which science
informs those judgements. The reverse argument for science involving value
judgements can also be made. Secondly, and perhaps more importantly, subjective
valuations, equity and normative issues are not solely issues of value judgement:
they can be and are approached scientifically. Alternative normative standpoints
and the consequences of adopting them can be examined with scientific rigor and
impartiality, just like the risks are proposed to be examined in the draft chapter, to
assist decision-makers to make informed choices.

(Jouni Paavola, University of East Anglia)
19-148 | A 7 9 I would suggest using the term "values™ rather than the economistic term Addressed.
"preferences."
(Paul Baer, Stanford University)
19-149 | A 7 9 17 You may add another consideration to this long list of factors to be considered: Addressed.
(unintended) side-effects and feedbacks caused by mitigation and adaptation
efforts.
(Glnther Fischer, International Institute for Applied Systems Analysis)
19-150 | A 7 9 Add at the end of the sentence: " ...about social preferences AND The importance of adaptation is mentioned in
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SPONTANEOUS AND PLANNED RESPONSES AND ADAPTATIONS."
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

the following sentence.

19-151

~

14

15

The phrase, “value judgments about the acceptability or unacceptability of potential
risks” connotes a degree of arbitrariness about “value judgments” that may not
accurately represent the true state of affairs. The term “value judgments” is
associated with a particular emotivist philosophical stance that separates assertions
about “facts” from “value judgments”. The former are supposedly true or false
while the latter are more or less arbitrary and subjective. Yet citizens and
governments come to their conclusions through complex cognitive and social
processes that cannot be so easily reduced to “value judgments”. These processes
include social interactions, debate and discussion, reliance on philosophical
principles that some claim are universal, adherence to major cultural and religious
traditions (which may have common themes), etc. The reference to the TAR in the
following paragraph on p. 7 alludes to this complexity, while still referring to the
policy decisions as “value judgments”. | believe it would be useful for the IPCC to
be more philosophically sophisticated than to refer to moral and ethical decisions
merely as “value judgments”. One example of the development of this type of
sophistication is given by MaclIntyre (1981) and the literature in which it is
embedded. A useful compilation of the ways in which the major religious
traditions of the world bear on these issues can be found in the Forum on Religion
and Ecology (2004). | am not suggesting that the IPCC should take up this huge
area of inquiry (which of course extends beyond the realm of natural science), only
that it be more sensitive in avoiding the philosophical presumptions inherent in the
use of the “value judgment” terminology.

(Stephen De Canio, University of California, Santa Barbara)

One sentence and references added.

19-152

17

Replace "addressed" with "illuminated"
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

Done.

19-153

17

I am not aware of any principle stating that uncertainties can be resolved by
additional scientific research in a timely maneer that will make it clear what is the
optimal course of action. Additional research may confirm the chaotic or otherwise
unpredictable nature of the problem, and/or come too late.

(Ha-Duong Minh, CNRS)

We are not aware of such a “principle” either.

19-154

21

19.1.2, the value judgments should be taken by policy makes rather than IPCC,
IPCC should only provide evidences or options
(Lin Erda, Chinese Academy of Agricultural Sciences)

We share this view.

19-155

29

29

...the same time, climate decisions involve value...

(David Major, Columbia University)

Our citation of the TAR is correct.
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The impacts and consequence are not all or even "socially determined": Key
vulnerabilities are.
(William Hare, PIK)

This sentence has been dropped.

19-157

The distinction between risk and uncertainty goes back 70 years, and is an
important one. Climate change as a problem inevitably involves a high degree of
uncertainty, rather than being an area where the probabilty of particular hazards
occurring is known with any great certainty. Adams (in the 'References’, but not
referred to at any stage) discusses what he terms 'virtual risk' under these
conditions. This is an important concept, because under conditions of virtual risk
the cultural disposition to risk of observors is particularly important. The chapter
should incorporate some discussion of this point, because it has important
ramifiocations for approaches such as Delphi exercises, which are relied upon later
(pp18, p21, eg). For the results of Delphi exercises to have any validity, we need to
know something about the cultural dispositions to risk of the participants, and
would probably prefer that we had a mix which included those sceptical about the
possibility of the risk under consideration. Without this assurance, the results of of
Delphi exercises cannot be regarded as reliable, since they are possibly no more
than the results of 'groupthink’ (in Irving Janis's expression). Reliance on results of
Delphi exercises later in the chapter is thus misplaced, unless this point is dealt with
explicitly, and some evidence provided as to the characterstics of the participants.
(Aynsley Kellow, University of Tasmania)

The reference to Adams was dropped. The
revised text no longer refers to Delphi
exercises.

19-158

46

11

In light of comments 2 and 8 in particular, | suggest that the text of section 19.1.2.
is redrafted so that it avoids using "vulnerabilities" to refer to "key concerns” or
"outcomes", and instead uses straightforwardly the latter kind of terms. This would
be more in line with Ch 19 of TAR and draft chapters of WG2 contribution to FAR.
But the causal chain from climate change to impacts, risks, vulnerability in its
ordinary meaning and outcomes would need to be discussed and defined here in
somewhat greater detail than is currently the case.

(Jouni Paavola, University of East Anglia)

See response to comment 19-142.

19-159

34

The figure 19.1 which is given as illustrative of vulnerability studies in the natural
hazards literature is not the best possible one, because it gives little attention to
group / social attributes that create vulnerability. Some alternatives can be found
from the first 20 pages of the Proceedings of the International Workshop in
Vulnerability and Global Environmental change held in Stockholm Environment
Institute in 2001, available on-line at
http://www.sei.se/dload/2002/Vulnerability%20report2.PDF, and from publications
listed in the references of WG2 draft chapter 17.

This figure has been dropped.
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(Jouni Paavola, University of East Anglia)

19-160 | A 8 6 As Figure 19.1 is currently quite complex, either some more discussion should be This figure has been dropped.
in the text or it should be simplified. The text would even flow well without figure
19.1.

(Glnther Fischer, International Institute for Applied Systems Analysis)

19-161 | A 8 9 34 | The diagram is difficult to read. This figure has been dropped.
(Alexander Golub, Environmental Defense)

19-162 | A 8 34 34 Page of figure needs to be inserted. This figure has been dropped.
(Coleen Vogel, University of the Witwatersrand)

19-163 | A 8 37 49 New analysis of WAIS collapse (Nicholls et al (2005)) at http://www.uni- We don’t think that this working paper
hamburg.de/Wiss/FB/15/Sustainability/waisglobalwp.pdf (This paper is in review fundamentally changes the conclusions of our
for Climatic Change) review of the literature.

(Robert Nicholls, University of Southampton)

19-164 | A 8 38 "knock-on effects" is british jargon which isn't clear to readers of US english. Addressed.
(Paul Baer, Stanford University)

19-165 | A 8 38 41 Need to quantify what is meant by 'large’ and 'substantial’ to give the statement This paragraph has been dropped.
context. Such magnitudes are provided elsewhere.

(William Kininmonth, Australasian Climate Research)

19-166 | A 8 38 8 38 Instead of knock-on, which is too colloquial, use "follow-on" Addressed.
(David Major, Columbia University)

19-167 | A 8 38 Suggest replacing “cascade” by “network”. This paragraph has been dropped.
(Ha-Duong Minh, CNRS)

19-168 | A 8 48 8 49 In many cases its simply not known whether thresholds are involved; and where This paragraph has been dropped.
they are presumed to exist, "where they are" is highly uncertain.

(Paul Baer, Stanford University)

19-169 | A 8 48 8 49 | Also on this page line 48/49 a vague statement...can you expand again This paragraph has been dropped.
(Coleen Vogel, University of the Witwatersrand)

19-170 | A 8 Figure 19.1. not helpful as it is illustrates a different definition of vulnerability This figure has been dropped.
(Chris Hope, Judge Business School)

19-171 | A 8 Figure 19.1 is not vital to the discussion This figure has been dropped.
(Michael Manton, Bureau of Meteorology Research Centre)

19-172 | A 9 3 9 5 The necessary distinction between scientific analysis and normative positions We state at several instances that while the
makes it difficult to define a meaning for the word “key” in the context of “key identification of “key vulnerabilities” in this
vulnerabilities”. This is because particular vulnerabilities might be considered chapter reflects the pertinent literature and is
“key” relative to “dangerous anthropogenic interference with the climate system” based on the criteria discussed in Section
only for some policy makers. 19.2.1, individual decision-makers have the
This problem is highlighted in the sentence “The identification of ‘key liberty to either accept our classification or
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vulnerabilities’ is intended to provide guidance for identifying levels and rates of
climate change that may or may not be considered ‘dangerous’ by different sets of
decision-makers”. Perhaps one could reduce the ambiguity by stating that “The
identification of ‘key vulnerabilities’ is intended to provide a set of potentially
significantly impacted regions and sectors as well as conceivable large-scale
discontinuities that are clear candidates for consideration as markers for “dangerous
anthropogenic interference with the climate system” — at least by some subset of
climate change decision makers.”

(Thomas Bruckner, Technical University of Berlin)

not.

19-173

"may or not be considered dangerous by different decision-makers" is
tautologically true. "May be considered dangerous by some stakeholders (or
decisionmakers) and not by others™ is perhaps better...

(Paul Baer, Stanford University)

Addressed.

19-174

11

It is very important that It should also be noted that the list here of “key”
vulnerabilities is not intended to be exhaustive, nor does it constitute a list of
“dangerous” impacts. Key vulnerabilities may or may not be regarded by different
decision makers as leading to dangerous impacts. The judgement as to what is
dangerous is another value judgement.

(Lin Erda, Chinese Academy of Agricultural Sciences)

We think these points are clear from our text.

19-175

11

It is inaccurate to say that “[t]he judgement [sic] as to what is dangerous is another
value judgement [sic]”. The concept of “dangerous” has an objective component; it
is not purely a matter of a “value judgment”. Playing Russian Roulette with a six-
cylinder revolver is “dangerous” under any meaningful definition of the word
“danger”. Some people may still wish to play Russian Roulette, but they do so not
because they have made a “value judgment” that it is not “dangerous”. So too with
climate change; some of the possibilities for large-scale, irreversible singularities
referred to in the Chapter (i.e., release of terrestrial and oceanic sinks of methane,
deglaciation of the West Antarctic and Greenland ice sheets, shutdown of the
Meridional Overturning Circulation) surely are “dangerous”. It may be that
government authorities are unwilling to take steps to mitigate these risks, but the
“danger” posed by a threat of such events or processes is an objective fact. This is
not just a semantic point, because it has to do with the meaning of one of the key
parts of the UNFCCC: to “prevent dangerous anthropogenic interference with the
climate system”.

(Stephen De Canio, University of California, Santa Barbara)

The key question here is “how dangerous, and
to whom?”. It is primarily upon the parties to
the UNFCCC, not the IPCC, to decide which
dangers from climate change merit particular
attention in the formulation of climate
policies. See also our response to comment
19-139.

19-176

14

10

12

Much of this section is summarising policy actions rather than scientific activities.

This section has been dropped.
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(Michael Manton, Bureau of Meteorology Research Centre)

19-177

>

©

Section 19.1.4 identifies a few international environmental agreements or policy
processes relevant to climate change but does not draw any specific conclusions on
the ways in which they might matter to identifying or evaluating key
vulnerabilities. Rather, the section reads like a short list. E.g., it is pointed out the
WSSD developed the WEHAB initiative. What is the reader to make of this
regarding its connect to key vulnerabilities? Also, the MDGs are noted, but there is
no conclusion on whether they suggest anything specific regarding types of key
vulnerabilities, etc.

(Brian O'Neill, 1ASA and Brown University)

This section has been dropped.

19-178

14

10

25

This subsection's text does not tie in well with what is said above. Either a
transition is needed to justify the presentation of the material, or the material ought
to be removed and the issues discussed elsewhere. The latter alternative appears
more justified. For example, conclusions could reflect on the steps taken in the light
of assessed reasons for concern.

(Jouni Paavola, University of East Anglia)

This section has been dropped.

19-179

21

21

I would urge a bit of amplification here, as events don't always have to be quite so
extreme--sometime just an anomalous event can be catapulted into an extreme
impact due to such factors as fire, coastal erosion, storm surges, etc.--events might
be rare without being extreme.

(Michael MacCracken, Climate Institute)

This section has been dropped.

19-180

35

MEA is an acronym for 'Multilateral Environmental Agreement'. It is not the same
as a 'regime', which might or might not include an aggreement but can also include
norms, customs, etc.

(Aynsley Kellow, University of Tasmania)

This section has been dropped.

19-181

35

35

To clarify remove comma after "internal” and add one after "external”
(Rachel Warren, Tyndall Centre)

Reference not clear.

19-182

40

40

Johannesburg, South Africa
(David Major, Columbia University)

This section has been dropped.

19-183

10

11

10

12

What is meant by ‘conventional’ here? Add ( et al) to reference — see
references at end of chapter. ( Agrawala et al) — reference — no title of paper or
contex

(Coleen Vogel, University of the Witwatersrand)

This section has been dropped.

19-184

10

14

10

25

I would recommend including the 8-nation Arctic Climate Impact Assessment as a
regional example here, just to give another dimension to the types of assessments

being done.

This section has been dropped.
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(Michael MacCracken, Climate Institute)

19-185

>

10

25

Convention on...... (not of)
(David Major, Columbia University)

This section has been dropped.

19-186

>

10

25

Suggest a brief set of examples of key vulnerabilities from these
assessments e.g. MEA etc
(Coleen Vogel, University of the Witwatersrand)

This section has been dropped.

19-187

10

28

10

29

This title is frivolous: try “Outline of chapter”. Indeed why does the chapter need
an outline, esp after 10 pages?
(Michael Manton, Bureau of Meteorology Research Centre)

This section has been renamed and moved to
the beginning of the chapter.

19-188

11

11

Different date in reference pg — please check
(Coleen Vogel, University of the Witwatersrand)

Corrected.

19-189

11

11

European Union Heads of Government adopted in March 2005, following
consideration of the IPCC TAR and other analyses, the goal of limiting GMT
warming to 20C above PI, confirming the views of EU environment Ministers
adopted in 1996 following consideration of the IPCC SAR, Hence at least one
major regional group does consider it possible to define limits hence this sentence
needs to be reworded to include this fact, without losing the sense on line 8-9.
(William Hare, PIK)

Addressed.

19-190

11

11

This statement as it is framed could be very contentious. The 2°C target is almost a
heuristic device and certainly does not have any basis through the forward
projection of risk (climate hazard, impact, outcome). As the text earlier suggests its
choice is normative and depends on being highly risk averse in the area of potential
impacts while, some would argue, jettisoning other normative concerns (e.g. the
short-term economy, especially with it heavy dependence on fossil fuels). | think
this chapter has to be at arms length from the 2°C figure — there is no general
consensus that has any solid scientific basis, thus changing a heuristic device from
one level to another on the basis of risk perception is, I think, something that the
IPCC itself has to avoid, though of course it must be assessed. This target — whose
target? — might be changed — by whom? | think this target has as much justification
as do the numbers in the Kyoto Protocol, therefore needs to be treated very
circumspectly. The following section adds support to this point.

(Roger Jones, CSIRO)

We now state explicitly that the 2°C target
was adopted by governments not scientists.

19-191

11

11

Citing a specific threshold for global mean temperature change that could be
dangerous seems inappropriate at this point in the chapter. No review or
assessment has yet occurred and you already are using 2 C preferentially as an
example. | would suggest cutting the phrase that refers to this specific target.

(Brian O'Neill, HASA and Brown University)

We now state explicitly that the 2°C target
was adopted by governments not scientists.
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The 2 degrees number is not a scientifically- or economically-determined target. In
fact, the UK conference in Exeter, "Avoiding Dangerous Climate Change™ avoided
taking a stance on this. If anything, this is a politically created "target." | would,
therefore, not mention it at all. The alternative would be to discuss its pros and cons
at length, which I would not recommend.

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

We now state explicitly that the 2°C target
was adopted by governments not scientists.

19-193

11

11

Remove the clause 'a global mean temperature increase of 2C over pre-industrial
levels is often cited in the literature' from the sentence and include it in a new
sentence that points out that there is no rigorous basis for the estimate as a trigger
for DAI.

(William Kininmonth, Australasian Climate Research)

We now state explicitly that the 2°C target
was adopted by governments not scientists.

19-194

11

11

It might be useful to indicate her that a 2 C rise over preindustrial on a global
average basis could be 5 C or more in high latitudes.
(Michael MacCracken, Climate Institute)

We do not think that this point is crucial here.

19-195

11

11

Why list 2 C as a threshold without a sound reference?
(Michael Manton, Bureau of Meteorology Research Centre)

Reference added.

19-196

11

11

What is the reason for a 2 deg C increase being a threshold and where does it come
from (reference)?
(Marko Scholze, University of Bristol)

Reference added.

19-197

11

11

The two degree target is often mentioned because it is the only target around, not
because it has any scientific validity or much political support. You perpetuate the
myth.

(Richard S.J. Tol, Uni. Hamburg)

We now state explicitly that the 2°C target
was adopted by governments not scientists.

19-198

11

13

Comment on entire section 19.2.1. For what it's worth, these criteria parallel a set of
criteria developed to apply the precautionary principle using a "risk-risk
framework". [See Goklany 2002. From precautionary principle to risk-risk analysis.
Nature Biotechnology 20 (November): 1075.]

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

Reference added.

19-199

11

13

15

19.2.1. Is it possible for the chapter to operationalise criteria in a structured (but not
objective) assessment? (E.g. to set up the criteria for what is Table 19.1)
(Roger Jones, CSIRO)

Not clear.

19-200

11

13

15

I was surprised that this section did not seem to mention the issue of linkages
between countries and how impacts could come in across borders--for example, if a
migrating species is affected, if a key import is impacted, if a key market is
impacted, from health effects via two-way travel, etc. The issues here tend to not
play up the issue of linkages across nations and regions.

(Michael MacCracken, Climate Institute)

This section focuses on outcomes rather than
pathways.
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19-201 | A 11 13 There may be another relevant criterion for "key" (additional to the criteria listed in | This section focuses on outcomes rather than
this section): In structural analysis a key variable is defined as a variable with many | intermediate variables.
pathways of direct or indirect impact on other variables (see e.g. the work of
Michel Godet).

(Ortwin Renn, University of Stuttgart)

19-202 | A 11 22 11 22 DEFRA,2005 — does this refer to proceedings or can one access texts off the web Reference corrected.
(Coleen Vogel, University of the Witwatersrand)

19-203 | A 11 24 11 36 It is not clear why 'dangerous' is being discussed here. Because the criteria for identifying a
(Michael Manton, Bureau of Meteorology Research Centre) vulnerability as “key” are guided by the goal

of providing information about potentially
“dangerous”climate change.

19-204 | A 11 24 11 26 "factual and normative .... with "external" and "internal", or subjective". Sujective | Addressed.
is related to which of the previous terms here. This is a confusing sentence
(Glenn McGregor, King's College London)

19-205 | A 11 |24 26 | Please clarify this sentence. Addressed.

(Ha-Duong Minh, CNRS)

19-206 | A 11 25 11 26 ‘external, internal or subjective’” — give examples. Here one may wish to We give examples in the following sentence.
include (Chambers, 1989) seminar piece on vulnerability in a broader sense
(Coleen Vogel, University of the Witwatersrand)

19-207 | A 11 27 11 29 Replace from "more™ at line 27 to "relationship™ in line 29 by the following: "more | We do not consider the importance of the
objective criteria for the harmful impact include, a- scale & intensity, b- timing, c- | vulnerable system an objective criterion.
persistence, d-potential for adaptation, e- importance of vulnerable system."

(Mohamed EI-Shahawy, Faculty of Science- Cairo University - Giza -Egypt)

19-208 | A 11 27 28 Obijective criteria...level of confidence is an oxymoron Addressed.
(Ha-Duong Minh, CNRS)

19-209 | A 11 28 11 28 "and the level of confidence" questionable whether this can be considered The level of confidence is, in principle, a
"objective" scientific criterion even though estimates may
(Glenn McGregor, King's College London) vary considerably across different people.

19-210 | A 11 31 11 36 | While “socially-mediated perceptions of risk” can be “culturally and socially We are not convinced “that risk aversion has

context specific”, the degree of risk aversion can in some circumstances be
quantified. There is a large literature in macroeconomics and elsewhere that relies
on estimates of the degree of relative risk aversion in consumption (which is
strongly related to the intertemporal elasticity of substitution in consumption)
exhibited by economic agents (see DeCanio 2003, pp. 89-92 and the references
therein). It may not be possible to measure or estimate with any accuracy the level
of risk aversion that informed citizens would express in confronting climate change

scenarios, but calculations based on such estimates can be found in the literature

an objective reality deeply rooted in human
consciousness”. For instance, economic agents
show very different risk attitudes when buying
insurance policies and when gambling.
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(my recollection is that one set of such calculations is given in Nordhaus and Boyer
(2000), although I do not have access to that volume at the moment so this should
be checked by Chapter 19’s authors). There can be no doubt that risk aversion has
an objective reality deeply rooted in human consciousness.

(Stephen De Canio, University of California, Santa Barbara)

19-211

11

38

11

42

A brief version of this should be in the Executive Summary: "There are differing
views on what constitutes a 'vulnerable system'. Some hold that human systems are
the only ones that should be classified as 'vulnerable', while others would consider a
species of no clear utility to human societies--but whose survival is threatened by

climate change--as legitimately part of the definition of a 'vulnerable system™.
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

Due to space limitations, we did follow this
suggestion to expand the executive summary.

19-212

11

39

12

Words like dichotomize, explication and even normative (while precise) don't help
the reading.
(Michael Manton, Bureau of Meteorology Research Centre)

Addressed.

19-213

11

43

11

45

This is not a good example for two reasons: GIS decay has immediate and
proximate interests to anthropocentrists and not one that "might eventually” have
some relationship to impact (why not just say this rather than refer to "social utility"
as no one to has claimed a benefit from this?, secondly there is not a debate about
this as far as can be seen from the literature eg no one has argued to leep the GIS
from a nature-centric point of view. A better example might be loss of endemic
Alpine flora, where there is a debate: does it matter if the entire Alpine flora of
Australian and New Zealand are eliminated not?

(William Hare, PIK)

We followed this suggestion.

19-214

12

12

To what extent is the drought in some parts of Africa attributed to aerosol pollution
(commonly referred to as "global dimming™) and to what extent is it atributed to
climate change?

(Rachel Warren, Tyndall Centre)

Reference not clear.

19-215

12

12

...for the explication...
(David Major, Columbia University)

Addressed.

19-216

12

12

"explication” Word usage ?
(Glenn McGregor, King's College London)

Addressed.

19-217

12

12

10

THC breakdown is not always irreversible
(Rachel Warren, Tyndall Centre)

Reference not clear.

19-218

> > P >

12

12

The phrase "we discuss the most important of these criteria™ is jarring, since it
immediately follows a discussion (echoing several previous discussions in the
chapter) of the subjectiveness of identifying criteria for key vulnerabilities. Then
the text immediately, and without explanation, implies authors have already made

This sentence has been dropped.
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their own judgment of which criteria are the most important.
(Brian O'Neill, I1IASA and Brown University)

19-219

12

11

12

11

Replace the word "magnitude” by " a- Scale & Intensity
(Mohamed EI-Shahawy, Faculty of Science- Cairo University - Giza -Egypt)

We explain that scale and intensity are the
main dimensions of magnitude.

19-220

12

11

13

Comment on subsection on "Magnitude™: This subsection addresses measures of
magnitudes in terms of absolute changes due to CC. This, however, is only part of
the story. These changes have to be placed in their broader context, because without
a context every number looms large. For example, some papers note that some
studies indicate that many millions more will be at risk of, say, malaria, in the
future because of CC (see, eg., Parry et al. 1999; King 2004). That is true, but they
fail to note that the same studies also show that many more millions will be at risk
even if there is no CC. Providing this context is important so that policymakers
know how much of a dent reducing CC would make on the aggregate population at
risk (PAR) for malaria, and make informed choices regarding the most effective
and most economic strategies to reduce malaria. This is especially the case if the
primary goal is to advance sustainable development, and not merely to reduce the
impacts of CC. [For a detailed discussion, and the implications of providing a
context, see Goklany (2003) and Goklany and King (2004). [Comment continued in
the following entry.]

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

We agree that impacts of changes in non-
climatic conditions should not be attributed to
climate change. However, we do not thinkt
that this is an appropriate place to discuss the
weaknesses of “some studies” identified by
“some papers” that may not have done that.

19-221

12

11

48

[Previous comment continued.] Insert a new para at line 48 to read:"It is also
important to view the problem of CC in the broader context of other problems such
as (lack of) sustainable development. Accordingly, if one is concerned about, say,
malaria, hunger, coastal flooding or other climate-sensitive hazards, it is important
to furnish information not only on the additional PAR due to CC alone, but also the
total PAR due to both CC and non-CC related factors. Providing both sets of
information would allow policymakers and the public to have a better
understanding of the effect of GHG emission reductions on the overall PAR for
these hazards, and to make informed choices regarding the most effective and most
economic strategies to reduce these hazards. This is particularly the case if the
primary goal is to reduce these hazards, thereby advancing sustainable
development, rather than merely reducing the impacts of CC (Goklany 2000, 2003,
2005). In fact, since advancing sustainable development also should advance
adaptive capacity that should help society cope with the impacts of CC, as and
when they occur (Goklany 2005b)"

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

Context is important, but we are concerned
about marginal impact of climate change and
especially any synergies, including exceeding
thresholds which may involve highly non-
linear impacts with small increments in stress.

19-222

12

12

12

14

Global synchronization of effects such as drought or boreal forest wilting or

Good point. Isolated changes can be dealt with
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increases in extreme events is key to the "scale" issue here and should be much easier through outside help than
mentioned. widespread simultaneous changes/stresses.
(William Hare, PIK)
19-223 | A 12 16 12 24 | The melting of the Greenland and West Antarctic Ice Sheets will have a large This sentence has been dropped.
negative impact on climate because of the very large extraction of heat necessary to
melt the ice masses. A change in the location (formation and trajectory) of tropical
cyclones can be as important as changes in intensity, as witnessed during EI Nino
events.
(William Kininmonth, Australasian Climate Research)
19-224 | A 12 17 23 If these impacts are well-known, maybe save space and improve readability by This sentence has been dropped.
droping all citations but a blanket (TAR WGI) in the end.
(Ha-Duong Minh, CNRS)
19-225 | A 12 | 23 12 | 23 Replace normal modes by major modes. Addressed.
(Michael Manton, Bureau of Meteorology Research Centre)
19-226 | A 12 | 26 12 | 26 ‘people’ — e.g. site some cases in southern Africa We are not referring to specific regions here.
(Coleen Vogel, University of the Witwatersrand)
19-227 | A 12 31 12 33 It is not convincing that the examples don't imply priorities in some sense: | wonder | This sentence has been dropped.
what they are.
(Michael Manton, Bureau of Meteorology Research Centre)
19-228 | A 12 38 12 38 Comment: contingent valuation methods have been subjected to forceful In this section, we simply state the metrics
criticism:perhaps it would be appropriate to qualify this reference here. used rather than criticizing particular
(David Major, Columbia University) approaches.
19-229 | A 12 49 12 49 I think it needs to explicitly be said that "appropriate™ can cover a lot of ground-- We think that the current text is consistent
that is, while there are some types of impacts that indeed cannot be measured with these arguments.
quantitatively and so a qualitative evaluation is more appropriate, those making
choices make them for many reasons (e.g., equity, biodiversity preservation,
national security, etc.) and so they may choose qualitative metrics because they are
more appropriate for their perspective even if in some cases quantitative metrics
might exist.
(Michael MacCracken, Climate Institute)
19-230 | A 13 2 13 7 Magnitude of impacts from the viewpoint of justice (distribution) is NOT value- Addressed.

laden. The text should be revised here to avoid conveying to the reader that all
issues of justice and equity are value-laden by their nature, because this is clearly
not true. For example, the incidence of beneficial and adverse consequences (both
monerary and non-monetary) of climate change impacts globally and within each
nation-state is a matter of facts and not values. The question what do do about them

is of course value-laden and contentious, but this does not prevent objective
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scientific study of incidence of impacts.
(Jouni Paavola, University of East Anglia)

19-231

>

13

©

13

Add " b- " before the word "Timing"
(Mohamed EI-Shahawy, Faculty of Science- Cairo University - Giza -Egypt)

Why?

19-232

13

13

37

I would think that the "Timing" point should be generalized a bit to also include
proximity and familiarity (or maybe those should be a separate point)--we often
care about what we are closest to, or have visited, so that too can make a major

difference.

(Michael MacCracken, Climate Institute)

These aspects are better considered in
“importance” than in “timing”.

19-233

13

10

13

10

Add the following before the word " A harmful™ : "Timing parameter could be
regarded in terms of; a-the period (Short range that expected to happen soon and
long range that projected to happen after decade or more), b- Rate at which the
impact occurs (i- Suddenly, ii- Gradually, iii- Very rapidly in non linear systems)."
(Mohamed EI-Shahawy, Faculty of Science- Cairo University - Giza -Egypt)

Addressed later in this paragraph.

19-234

13

10

13

15

I would have thought the Arctic impacts occurring now would have been a prime
example here--the world being told about them through the Arctic assessment is,
for example, stirring up quite a storm. So, while fine to talk about future impacts,
the chapter should also be mentioning ones occurring NOW.

(Michael MacCracken, Climate Institute)

We added a sentence.

19-235

13

11

13

15

Effects of deglaciation on water supplies remains a complicated issue. Recent work
on Tanzania's Mt. Kilimanjaro (Kaser and Molg: see publications link at
http://geowww.uibk.ac.at/glacio/), as well as literature on Peru's glacier-hydrology
relations (Kaser and Juen; Mark and Seltzer: see http://geog-www.sbs.ohio-
state.edu/faculty/bmark/), suggest that deglaciation does not cause instant loss to
water reserves. This should be clarified in this report so that it is not assumed that
glacier retreat and water loss are perfectly correlated.

(Mark Carey, University of California, Berkeley)

Addressed.

19-236

13

11

13

11

"far distant” is far necessary here?
(Glenn McGregor, King's College London)

Addressed.

19-237

13

13

TR

surprise is used appropriately, suggest dropping the
(Ha-Duong Minh, CNRS)

Addressed.

19-238

13

17

13

17

This point needs to be expanded beyond "triggered” and "events" to include the
idea of commitments to future change from present or near future levels of radiative
forcing: eg long term steric sea level rise could threaten small island states, even if
CO2 is reduced in the future.

(William Hare, PIK)

Addressed.

19-239

13

18

13

18

Disintegration is most likely not on the cards for Greenland ice sheet and further

We changed the text according to this
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more the effects of a deglaciation of Greenland could be up 0.5m/century and hence
would be clearly observable on time frames of several decades, and in addition is
most likely reversible unless the ice sheet loses to much altitude (eg can be
considered reversible in principle of CO2 concentrations are reduced from peak
levels withing a few centuries. The West Antarctic Ice sheet is the example to use
here, with the caveat that observable effects may be seen on multi decadal time
scales eg if the present acceleration of the main discharge ice streams from the
Amundsen sea basins continues, effects will be observed in decades not centuries,
but that that there is a likelihood of irreversible dynamic collapse.

(William Hare, PIK)

suggestion.

19-240

13

18

13

20

This is a poor example. Sea level rise will take place as the Greenland ice sheet
melts. What is the basis for the delayed action?
(William Kininmonth, Australasian Climate Research)

See comment 19-239.

19-241

13

18

13

20

Regarding the timing criterion as applied to the Greenland ice sheet, it would be
useful to distinguish when the irreversibility takes hold: is it within the next few
decades, when the disintegration is “triggered"”, or is it in the "longer term" after the
disintegration begins (as implied by the current text)?

(Brian O'Neill, 1ASA and Brown University)

See comment 19-239.

19-242

13

19

Replace "but produce” with "if it produces”
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

This term has been dropped.

19-243

13

20

13

21

"Delayed irreversibility" is a lousy term. The irreversibility isn't delayed, only the
consequence of concern. If you're going to use this term (which is new to me in any
case) a citation would be good.

(Paul Baer, Stanford University)

This term has been dropped.

19-244

13

20

13

21

Is there not a better term than delayed irreversibility? The irreversibility is not
delayed, the observable impact is. It is more a tipping point with a delayed impact.
The irreversibility occurs at the tipping point not later. For some systems may
experience a similar dynamic and where recover is possible, that recovery is
asymptotic, requiring a shift to conditions far more stable than those at which the
tipping point occurred.

(Roger Jones, CSIRO)

This term has been dropped.

19-245

13

22

Cross refer also to WG 111 chapter 2
(Ha-Duong Minh, CNRS)

This term has been dropped.

19-246

13

22

13

24

“--- but ---- may be severe”. The things are not so simple. This sentence is
subjective and this is one of lead authors’ view. This is against IPCC writing rule.
Either delete or should include both literatures for and against the idea of

discounting.

This sentence has been dropped.
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(Mitsutsune Yamaguchi, Teikyo University)

19-247

>

13

27

Discussion on discount rate should be elaborated here or at the end of the chapter.
(Alexander Golub, Environmental Defense)

This sentence has been dropped.

19-248

>

13

27

Yohe (2003) More trouble with cost-benefit analysis is relevant here.

Yohe, G., 2003: “More trouble for cost-benefit analysis”, Climatic Change 56: 235-
244,

(Roger Jones, CSIRO)

This sentence has been dropped.

19-249

13

24

13

27

The statement that deglaciation of a major ice sheet would "likely induce
significant economic and ecological damages" should be supported. What is the
basis for the judgment of likelihood? | can imagine that inundation by definition
would mean ecological damages, but whether economic damages would be
substantial so far in the future from a process occurring over at least several
centuries at least is not obviously true.

(Brian O'Neill, I1IASA and Brown University)

This sentence has been dropped.

19-250

13

25

13

27

The Atlantis Project results indicate major problems in responding to this threat se
eg Nicholls, R. J.,, R. S. J. Tol, et al. (2004). "GLOBAL ESTIMATES OF THE
IMPACT OF A COLLAPSE OF THE WEST ANTARCTIC ICE SHEET."
Submitted. And also the policy makers summary "The pessimistic results of the
three case studies are partly contradicted by the results of a global impact model of
sea level rise. This model is driven by a cost-benefit analysis of coastal protection,
rather than a political analysis as in the case studies. The model suggests that it
would be worthwhile to defend the coastline in developed countries, which will be
richer still in the future. Protection costs would soar, but be bearable. In poorer
countries, land losses would be dramatic. The model foresees mass migration, but
does not include the impacts of that. Even though the model results are less
pessimistic than are the case study results, they do cause concern." http://www.uni-
hamburg.de/Wiss/FB/15/Sustainability/atlantis.htm

(William Hare, PIK)

This sentence has been dropped.

19-251

13

29

Insert "adverse™ ahead of "impacts" ... since no one would be worried if they were
otherwise.
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

Addressed.

19-252

13

29

13

37

Time attributes of impacts and adaptation can have more complex relationships
than is portrayed in this paragraph. From the viewpoint of elementary economic
theorizing, a sudden, one-off impact provides complete information to actors for
adaptation. Therefore, in theory agents could attain "perfect” adaptation despite the
fact that the "magnitude" of adaptation might be greater in this instance than in

gradual change. Gradual or recurring change may, in turn, leave agents uncertain

The statement that a sudden impact (e.g., a
transition to a new climate regime) “provides
complete information to actors for adaptation”
assumes that this impact can either be
projected with certainty or that reactive
adaptation is sufficient and the one-off impact
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about the end state of the system and result in sub-optimal adaptation. The text eliminates any uncertainty about subsequent
should be revised here to reflect awareness of the more complex relationships of climate change. Neither of these assumptions
adaptation decisions to the time attributes of climate change impacts. appears to be realistic.
(Jouni Paavola, University of East Anglia)

19-253 13 35 Insert "Lack of" preceding the new sentence. This sentence has been dropped.

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

19-254 | A 13 35 37 It is inappropriate to mention the 2004 tsunamis in the context of climate change This sentence has been dropped.
hazards.

(Aynsley Kellow, University of Tasmania)

19-255 | A 13 35 13 37 This is not a climate related example and should be omitted. Understanding, This sentence has been dropped.
preparation, early warning and emergency response are tried and tested measures
for addressing climate hazards. Tropical cyclones and bushfires are no less
surprises than are tsunamis.

(William Kininmonth, Australasian Climate Research)

19-256 | A 13 35 13 37 It is not clear that using tsunamis as an example of surprise events and the value of | This sentence has been dropped.
early warning is relevant, and it is perhaps misleading. Would probably be better to
choose a climate-related impact as an example instead, e.g. warnings for hurricane
landfall.

(Brian O'Neill, 11ASA and Brown University)

19-257 | A 13 35 13 37 Tsunamis are a bad example here, they are not directly linked to climate change! This sentence has been dropped.
(Marko Scholze, University of Bristol)

19-258 | A 13 39 13 39 | Add " c- " before the word "Persistence" Not clear why.

(Mohamed EI-Shahawy, Faculty of Science- Cairo University - Giza -Egypt)
19-259 | A 13 41 Insert "could" ahead of "become" Addressed.
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

19-260 | A 13 44 Need a reference for Lal (2002) Reference needed
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

19-261 | A 14 5 14 17 In English likelihood and confidence are similar. Here likelihood is defined as an We disagree with this comment and think that
expectation or maximum likelihood. Such semantics can lead to an understatement | our definitions of likelihood and confidence
of the real point at issue. are consistent.

(Michael Manton, Bureau of Meteorology Research Centre)
19-262 | A 14 5 14 17 I think this section on "likelihood and confidence™ needs to carefully distinguish We believe that the IPCC mandate requires us

between the likelihood of particular levels and rates of climate change, and the
likelihood of impacts conditional on those changes. If talking about the latter, then
I agree with the text that all else equal, an impact with high likelihood is more apt
to be seen as key (e.g., if we are sure the THC is going to shut down with 3 C
warming in 100 years, that elevates its importance compared to if this event is

to report large-scale adverse impacts of
climate change independent of our assessment
whether it is (still) feasible to avoid them. The
question how to react, e.g., to impacts of an
impending significant impact is then up to
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possible but unlikely). If talking about the former, the reverse could well be true.
Those climate changes (and associated impacts) that are very likely because they
are unavoidable are least likely to be seen as key because there is nothing one can
do about it other than adapt. For example, if it turns out that there is essentially
nothing that can be done to avoid widespread damage to coral reefs because this
occurs at a very low level of climate change, then this impact is not a very useful
one in determining dangerous levels of climate change. This raises the possibility
that a criterion more directly related to "avoidability" could be useful. Since
avoidance is the principal motivation of Article 2, it might make sense to
distinguish this characteristic of vulnerabilities. A separate but related point: the
last sentence of this section is not very helpful, since it mixes likelihood and
magnitude in a way that does not clarify much the role of likelihood.

(Brian O'Neill, I1ASA and Brown University)

society.

The last sentence was reformulated..

19-263

14

14

17

the following citations should be considered for this section: Patt, A. and Dessali, S.,
2005. Communicating uncertainty: lessons learned and suggestions for climate
change assessment. Comptes Rendus Geosciences.; Patt, A. and Schrag, D., 2003.
Using specific language to describe risk and probability. Climatic Change, 61: 17-
30.; Patt, A.G., 2001. Understanding uncertainty: forecasting seasonal climate for
farmers in Zimbabwe. Risk Decision and Policy, 6: 105-119.

(Colin Polsky, Clark University)

We value these publications about risk
communication but we believe they do not add
to the points made here.

19-264

14

14

17

An issue here is the proximity of the stakeholder to the effects of the damage: it is
not just a matter of relative risk aversion.
(William Hare, PIK)

Proximity and other determinants are covered
in the term “Everything else being equal”.

19-265

14

14

Here is another place where "uncertainty " seems to be overemphasized--
"substantial" compared to what--no context is given. At least out to 2050, there is a
quite small range of possibilities--the phrasing here is very misleading and plays
into the hands of those who want to keep delaying facing up to the issue.

(Michael MacCracken, Climate Institute)

This sentence has been dropped.

19-266

14

14

The phrase "though the occurrence of some climate change is highly likely" greatly
understates what the science indicates. There is no way to avoid "some™ climate
change. | would urge changing the word "some" to "significant" or "globally
significant" or something similar here. The current phrasing is much too restrained.
(Michael MacCracken, Climate Institute)

This sentence has been dropped.

19-267

14

Define “highly likely”. Check cross reference
(Ha-Duong Minh, CNRS)

This sentence has been dropped.

19-268

14

14

12

This dichotomy doesn't do justice to the level of uncertainty. The confidence in a

subjective estimate is not merely the spread, but the uncertainty in the spread. This

We are aware that there are multi-dimensional
characterizations of uncertain parameters (e.g.,

Expert Review of First Order Draft - Confidential, Do Not Cite or Quote
December 5, 2005

Page 54 of 161



IPCC WGII AR4 FOD Expert Review Comments

5 2 2 | g

5 E S |E0|Eol| & £ | Comments Notes of the writing team

& g © °cRles o °

(ON©] m Lo |Wwd - -
isn't an idle point in this context, since the spread of the climate sensitivity is the NUSAP framework by Funtowicz and
perhaps one of the most important uncertainties at the present time. It doesn't help Ravetz). We believe, however, that the two-
that in this reference, which refers to expert surveys, “the probability distribution" dimensional characterization suggested here
is ambiguous whether it means any individual PDF, or some "collective" PDF. is a reasonable compromise between
(Paul Baer, Stanford University) comprehensiveness and comprehensibility.

19-269 | A 14 9 12 It is not clear which probability distribution is alluded to line 11. The text suggests | The text was changed and new references
that the expert elicitations refered to yield one well defined “aggregate” probability | added.
distribution. I would think that Morgan and Keith did not aggregate.

(Ha-Duong Minh, CNRS)

19-270 | A 14 12 14 12 | The assertion that confidence is reflected by the "spread™ of a distribution is The revised text explicitly refers to well-
misleading. In the special case of estimating the probability of a single well defined | defined events and parameters with a “true"
event then a wide spread of estimates (say from a range of experts) may be value. Hence, natural variability is not
indicative of low confidence. However, for continuous variables, the variance relevant here. We reformulated the text to
(spread) of a distribution can be an indication of natural variability. We may have clarify the inverse relationship between
very high confidence that the probability distribution of a given quantity (the daily | confidence and spread.
rainfall in the city of Newcastle) has a large variance. In this sense "spread” may
the thought of as being a property of nature and has nothing to do with confidence.

This is to do with the distinction between aleatory and epistemic uncertainties,
which is discussed quite well in box 19.2. | suggest however, that p14, line 12 is
tightened up.

(Jim Hall, University of Newcastle upon Tyne)

19-271 | A 14 14 14 17 Unfortunately, however, Alaska and the Arctic are changing dramatically--will We emphasize with this personal view.
soon be highly damaging--and the response hardly matches the level of impact.

(Michael MacCracken, Climate Institute)

19-272 | A 14 16 No major stakeholders are likely to be risk-prone for impacts of these magnitudes. This sentence has been dropped.

Better to discuss how the degree of risk aversion affects decisions.
(Chris Hope, Judge Business School)

19-273 | A 14 16 Risk-tolerant. I’m risk prone but that’s just clumsiness, not through any particular This sentence has been dropped.

preference.
(Roger Jones, CSIRO)

19-274 | A 14 19 14 19 | Add " d- " before the word "Potential” Not clear why.
(Mohamed EI-Shahawy, Faculty of Science- Cairo University - Giza -Egypt)

19-275 | A 14 19 14 | 44 hope it be written that adaptation can reduce or avoid dangerous climate change There is a whole subsection on the potential of
(Lin Erda, Chinese Academy of Agricultural Sciences) adaptation to address key vulnerabilities.

19-276 | A 14 19 14 | 44 | this section has no citations. Why? Consider reviewing the debate about the These and other citations were added.

Ricardian climate change impacts methodology: see Polsky, C., 2004. Putting
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Space and Time in Ricardian Climate Change Impact Studies: The Case of
Agriculture in the U.S. Great Plains. Annals of the Association of American
Geographers, 94(3): 549-564.; Polsky, C. and Easterling, W.E., 2001. Adaptation
To Climate Variability and Change in the US Great Plains: A Multi-Scale Analysis
of Ricardian Climate Sensitivities. Agriculture, Ecosystems, and Environment,
85(1-3): 133-144.; Hanemann, W.M., 2000. Adaptation and its Measurement: An
Editorial Comment. Climatic Change, 45: 571-581.; Kaufmann, R., 1998.
Commentary: The Impact of Climate Change on US Agriculture: A Response to
Mendelsohn et al. (1994). Ecological Economics, 26: 113-119.; Mendelsohn, R.,
Nordhaus, W. and Shaw, D., 1994. The Impact of Global Warming on Agriculture:
A Ricardian Analysis. American Economic Review, 84(4): 753-771.; Mendelsohn,
R. and Nordhaus, W., 1996. The Impact of Global Warming on Agriculture: Reply.
American Economic Review, 86(5): 1312-1315.; Cline, W.R., 1996. The Impact of
Global Warming on Agriculture: Comment. American Economic Review, 86(5):
1309-1311.

(Colin Polsky, Clark University)

19-277

14

28

I would modify the sentence to read: "There is considerable scope for adaptation in
agriculture and in some other sectors in which technical and social instruments are
available to be deployed to reduce impacts. It is generally thought that there is less
scope for adaptation in the case of some impacts of sea-level rise and biodiversity
preservtion, although Goklany (2000, 2003, 2005: 672, 2005b) argues that by
addressing major current threats to biodiversity (i.e., loss of terrestrial and
freshwater habitat to agriculture, in particular), that would aid natural systems cope
with the impacts of climate change."”

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

We added many citations to literature
discussing the potential for adaptation in
agriculture.

19-278

14

29

14

33

Adaptation potential varies within sectors such as agriculture and health depending
on where they are geographically and socially and economically and these
variations are often more important differences between sectors. On biodiversity, it
is not just a matter of "less scope"; basically the options are just not there.

(William Hare, PIK)

Suggestions incorporated.

19-279

14

30

14

40

Suggest alter to say aggregation is theoretically useful, for the reasons stated, but in
practise the problems of value judegements and metric choices underlying
aggregate methods (stated) reduce the practical use of such results.

(Rachel Warren, Tyndall Centre)

Reference not clear.

19-280

14

34

Insert the following para at this point: "If future worlds are consistent with the
SRES scenarios, then they should all be wealthier, more technologically advanced,

and possess greater quantities of human and social capital. Therefore, their adaptive

This section critically reviews the published
literature rather than evaluating particular
scenarios or making suggestions for other
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capacities should be greater than they are today, and impacts studies should take studies.
that into consideration.”
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

19-281 | A 14 40 14 | 40 "options those" should be "options than those™ This text has been dropped.
(Glenn McGregor, King's College London)

19-282 | A 14 46 14 | 46 | Add "e- " before the word “Importance" Not clear why.

(Mohamed EI-Shahawy, Faculty of Science- Cairo University - Giza -Egypt)

19-283 | A 14 46 15 8 I would think that it would help to also mention that there might be "keystone" The text was modified to clarify that we are
species or systems that could be impacted. Examples might be migrating species or | not referring to individual species here.
coral or some similar situation. Also, some mention should be made of the impacts
that can be created by invasive species, fire, etc. | would urge some additional text
be added, but at a minimum, on page 15, line 1, change "charismatic" to
""charismatic or keystone™ and somewhere mention invasive species, pests, etc.

(Michael MacCracken, Climate Institute)

19-284 | A 15 0 16 19.2.2 not clear descript the relations and different between key vulnerability and This text has been rewritten and moved to
DA Section 19.1.2.2.

(Lin Erda, Chinese Academy of Agricultural Sciences)

19-285 | A 15 10 15 10 Suggest explain location of Capensis to non-expert reader Addressed.
(Rachel Warren, Tyndall Centre)

19-286 | A 15 11 16 22 There is one aspect that has been either forgotten or intentionally been omitted, the | A separate paragraph on (unfair) distribution
question of fairness. Both within countries as well as across countries it seems of impacts has been added.
fairly clear by now that there is often a large discrepancy between the amounts
contributed to emissions (and climate change) and the likely exposure to future
adverse impacts. While I can see that you would touch upon a sensitive issue |
nevertheless think that your thoughtful presentation should also address this
question.

(Glnther Fischer, International Institute for Applied Systems Analysis)

19-287 | A 15 21 15 33 | All the discussion suggests that all impacts are negative. In fact, over certain This paragraph has been dropped.
periods, it is likely that there will be clear winners and losers, not just relative
losers.

(Michael Manton, Bureau of Meteorology Research Centre)

19-288 | A 15 21 15 33 This paragraph omits the consideration of levels and distribution of adaptive This paragraph has been dropped.
capacities (social vulnerability) as a step in the determination of DAI. The text
should be revised to include it.

(Jouni Paavola, University of East Anglia)
19-289 | A 15 25 15 25 Suggest explain that type 1 threshold is a systemic threshold Addressed.

(Rachel Warren, Tyndall Centre)
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19-290 | A 15 26 based on the definition, “one should be delete, because only more or some key We believe that decision-makers may judge
vulnerabilities can as DAI climate change as “dangerous” based on a
(Lin Erda, Chinese Academy of Agricultural Sciences) single key vulnerability, such as disintegration
of WAIS.
19-291 | A 15 27 Modify the sentence that ends on that line as follows: "...may, TO SOME This paragraph has been dropped.
STAKEHOLDERS, constitute DAI by themselves."
(Indur Goklany, Office of Policy Analysis, Department of the Interior)
19-292 | A 15 30 15 33 Seems that there is too much focus on impacts and not vulnerabilities... This paragraph has been dropped.
Can one not say ‘key vulnerabilities’ that exacerbate impacts??
Again the apparent misuse of the terms that pervades through-out much of this
Chapter
(Coleen Vogel, University of the Witwatersrand)
19-293 | A 15 |38 15 | 38 | "generically" Word usage? Addressed.
(Glenn McGregor, King's College London)
19-294 | A 15 38 15 38 ‘today’s poor’ — Poverty is not related always to, neither directly equated This sentence has been dropped.
with/to vulnerability — not all who are poor are vulnerable!
Need to avoid perpetuating this stereotype.
(Coleen Vogel, University of the Witwatersrand)
19-295 | A 15 41 15 41 The citation Gardiner, 2005 is mssing in the references. Reference needed.
(Marko Scholze, University of Bristol)
19-296 | A 15 42 15 42 ‘on aggregate impacts’ — aggregating vulnerabilities tricky — the vulnerable We are simply reporting the literature here.
are usually highly differentiated. Such classifications, while useful in
some cases, are problematic. One should not over-interpret these
aggregated indicators.....much of what is tough in ‘vulnerability’
science is the disaggregated ‘stuff’, the differentials etc.....
(Coleen Vogel, University of the Witwatersrand)
19-297 | A 15 48 16 10 | The attempt to equate and then show that poverty and vulnerability are different The “equating” statement has been dropped.
leads to a curious but not very illuminating discussion.
(Michael Manton, Bureau of Meteorology Research Centre)
19-298 | A 15 48 16 10 It is not only the distinction between rich (developed) and poor (developing) We agree, and we believe our text is
countries, it is also the distribution of income which makes the people vulnerable, consistent with this view.
e.g. Katarina in the US.
(Marko Scholze, University of Bristol)
19-299 | A 16 0 17 19.2.3 there should be one or two paragraphs to discuss what is different between We do not believe that discussing the
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key vulnerabilities and Thresholds? Why IPCC plenary decide use key
vulnerability rather than thresholds as the title of the chapter
(Lin Erda, Chinese Academy of Agricultural Sciences)

motivation of specific decisions in the IPCC
plenary is part of our mandate.

19-300

16

10

The list of references on social vulnerability is not very representative or
exhaustive. One established way to looking at the issues is provided in Wisner, B.,
P. Blaikie, T. Cannon, and I. Davis. 2004. At Risk: Natural Hazards, People’s
Vulnerability and Disasters, 2nd edition. London: Routledge. Other references
could be found from the first order draft of WG2 Chapter 17.

(Jouni Paavola, University of East Anglia)

We replaced the references.

19-301

16

16

50

Mention something here about rates of change as thresholds whatever the reference
point.
(Rachel Warren, Tyndall Centre)

Reference not clear.

19-302

16

16

(Schoon, 2005) - this reference is missing from the reference list. ‘Poverty’
is not always equated with vulnerability”. — see previous comment.

(Coleen Vogel, University of the Witwatersrand)

We replaced this reference.

19-303

16

Insert a new sentence that reads: "Another factor that could increase vulnerability is
the reluctance or inablity to use available technologies., for whatever reason. For
example, the resurgence of malaria in many parts of the world was partly due to a
cessation of the use of DDT (Goklany 2001: 15-20). What makes this example even
more remarkable is that indoor residual spraying with DDT is very cheap, easy to
implement, and has little if any collateral environmental damage. Similarly,
inhibitions regarding GM technology could and, as Zambia and Zimbabwe's
response to GM corn sent by the US as aid during their recent famines indicates,
compromised the ability to deal with hunger and malnutrition (Goklany 2001: 29-
56; 1999c: 123). As another example, consider that the Norse colonists of
Greenland would not employ technologies used by neighboring cultures, which
made it harder to cope with climate change (Goklany 1995)."

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

We have mentioned this point under the topic
“Potential for adaptation”.

19-304

16

16

UKCIPS, 2004 is not in the reference list.
(Jim Hall, University of Newcastle upon Tyne)

Reference needed.

19-305

16

16

2004 should be "2003"
(Glenn McGregor, King's College London)

Corrected.

19-306

16

16

2003 heatwave
(William Hare, PIK)

Corrected.

19-307

> > P >

16

12

16

22

Classification doesn't seem to be discussed

(Michael Manton, Bureau of Meteorology Research Centre)

We dropped this term.
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19-308 | A 16 12 16 22 I would like to see some more details here, esp on the different methods of A more detailed treatment is not possible due
aggregation. to space limitations.
(Marko Scholze, University of Bristol)
19-309 | A 16 13 “Well known systematic threshold is the melting point of ice at 00C” | feel the Addressed.
melting point of ice is just transition point of substance between solid and liquid. It
seems this example is not adequate in this section.
(Hideo Harasawa, National Institute for Environmental Studies)
19-310 | A 16 20 16 20 | Where does 1990 sit? 1990 is referred to later in the chapter. Reference not clear.
(Rachel Warren, Tyndall Centre)
19-311 | A 16 23 I would add a new sub-heading under Sec. 19.2.2 titled, "Establishing the Relative | We refer to the importance of non-climatic
Importance of Climate Change," which would contain the following text: "Since conditions throughout the text.

CC might exacerbate existing climate-related problems thereby increasing
vulnerability to those probelms, it is useful for policy-making purposes to identify
the contribution of climate change to these problems now and in the future.
Goklany (2003, 2005) has used this approach to evaluate the effectiveness of
various mitigation and adaptation schemes to reduce vulnerability to malaria,
hunger, coastal flooding, water shortage and certain forms of habitat loss through
2085."

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

19-312 | A 16 37 16 37 processes' is abit misleading here, thresholds can also be defined by reference to Addressed.
variability which isn't considered as a process usually.
(Marko Scholze, University of Bristol)

19-313 | A 16 44 16 46 It's not clear where these examples come from - there are enough proposed critical | We replaced the illustrative thresholds with
limits with real citations that taking these two (from where?) seems unnecessary. examples from the published literature.
(Paul Baer, Stanford University)

19-314 | A 16 44 16 46 Replace the sentence with the following: "Based on this, critical impact limits may | The respective sentence has been dropped.
be formulated in terms of, for instance, limiting sea-level rise until 2200 to a certain
amount above present levels or limiting the extinction of species in, say, the
Capensis floral kingdom to specific fraction of endemic plant species. Development
of critical levels may involve considerations of other factors that might affect the
problems being evaluated. For example, with respect to the above species
extinction example, one of the factors considered ought ot be the other (non-CC
related) threats to the species"

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

19-315 | A 16 44 16 46 The examples of "critical impact limits" are given without reference. Why might We replaced the illustrative thresholds with
these be good examples of critical limits? examples from the published literature.
(Jim Hall, University of Newcastle upon Tyne)
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19-316 | A 16 44 16 44 critical "normative" limits Addressed.
(William Hare, PIK)

19-317 | A 16 46 16 46 | Add "of South Africa" after "kingdom" The respective sentence has been dropped.
(Janice Lough, Australian Institute of Marine Science)

19-318 | A 16 46 16 46 What is "Capensis floral kingdom"--this will need to be explained to the non- The respective sentence has been dropped.
biology reader.

(Michael MacCracken, Climate Institute)

19-319 | A 16 48 17 14 | The discussion of thresholds seems to miss the point. Consider a graph of forcing These paragraphs have been completely
vs impact. A threshold is reached when the impact exceeds a certain value. When | reformulated.
the impact changes smoothly with forcing, one has type | threshold. Type Il occurs
when the impact curve changes rapidly for a given change in forcing.

(Michael Manton, Bureau of Meteorology Research Centre)

19-320 | A 17 7 I don't think that the fact that these are politically negotiable makes them "socio- These paragraphs have been completely
economic”, but then, | don't have a better term. reformulated.
(Paul Baer, Stanford University)

19-321 | A 18 0 Box 19.2 Confidence levels described here is different from those adopted in the True. Need to change these.
2nd LA meeting.

(Hideo Harasawa, National Institute for Environmental Studies)

19-322 | A 18 1 18 14 Should this section be contained within a box? Confused me too.
(Anthony Nyong, University of Jos)

19-323 | A 18 1 32 50 Somewhere in this chapter there needs to be a discussion of the future commitments | Not sure what lines this refers to, but general
to sea level rise that exist, the problem of the dynamics of this. However, thismay | point is correct. One KV is the long lasting
be covered in WGI? If so, it could be referred to in this chapter. commitment to SLR long after stabilisation of
(Rachel Warren, Tyndall Centre) GHG concentrations

19-324 | A 18 1 18 20 Does "respiration” refer to soil or plant respiration? | have always thought of CO2 | Refers to total respiration of biosphere, as is
fertilisation as a negative feedback and soil respiration as a positive feedback and it | common use.
is not clear from the text how these relate to the story told in this paragraph.

(Rachel Warren, Tyndall Centre)

19-325 | A 18 2 18 13 It is generally accepted that the 2000 increase in temperature over pre-industrial Cross-reference to WGI to be inserted.
levels was 0.6C (TAR). Given the uncertainty of the recent trend (1998 was the
warmest year and GMT since have been quite variable) it is inappropriate to
suggest that GMT has risen 0.1C between 2000 and 2006.

(William Kininmonth, Australasian Climate Research)
19-326 | A 18 13 Add at the end of the last line: ".. and is consistent with the notion that systems Relevance of comment unclear. If he means

currently expect to and are, in that respect, geared to dealing with 'present’ climate"
(Indur Goklany, Office of Policy Analysis, Department of the Interior)

that systems are adapted to present warmed
temperature, that is not clear, with substantial
references to stressed and changing systems in
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WGII chapter 1.

19-327

Comments on Box 19.2: The heading "Quantitative Assessment of Confidence
Levels" should be modified to more accurately portray how these levels are
established. Accordingly, it should be change to "Subjective Quantitative
Assessment of Confidence Levels." The box, on line 30, should also emphasize
that: "at best, it reflects the collective judgement of the CLAs and lead authors and
not necessarily of anyone else, nor does it represent a consensus view of the
scientific community." Finally, | note that as a reviewer, since | do not know
exactly how the levels were arrived in each case, | certainly can't endorse them
lock, stock and barrel.

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

This point will be discussed with the entire
WG.

19-328

18

17

Box 19.2The definitions of low and very low confidence need to be thought about
carefully. As they stand at present, to say that there is low confidence in any result
is to imply it is more likely to be wrong (67 — 95% chance) than right (5-33%
chance). Eg on p20linel, the assigning of a low confidence implies that the increase
in methane releases is more likely to be outside the range of 10-25% than inside it.
Is that what you want to convey?

(Chris Hope, Judge Business School)

Yes

19-329

18

17

box 19.2 should address the disucssion in Patt, A. and Dessali, S., 2005.
Communicating uncertainty: lessons learned and suggestions for climate change
assessment. Comptes Rendus Geosciences.; Patt, A. and Schrag, D., 2003. Using
specific language to describe risk and probability. Climatic Change, 61: 17-30.
(Colin Polsky, Clark University)

We are obliged to follow IPCC uncertainty
guidance, and we do so.

19-330

18

19

18

29

How 'quantative' is the collective expert judgment of observational evidence?
(Marko Scholze, University of Bristol)

Same as above.

19-331

18

20

18

20

The referent of "the report™ is not clear here. Do you mean TAR, or AR4?
(David Major, Columbia University)

AR4

19-332

18

20

18

30

I suggest that this now standard IPCC indicator be re-thought, or at least, more
carefully explained. Linking the verbal confidence levels (very high) etc to
probabilities, leads to the question of just what do the probabilities mean? A very
logical conclusion is that if the authors assess that they have low confidence in a
statement then | am to read that they associate a probablity 5% or less to it. Does
this mean that they believe that the statement has only a 5% chance of being
correct? Thus anything assessed as low or very low is more likley to not be correct
than correct. | have argued before (un-successfully) that the probablity scale, if it is
used, should start from a minimum of 50% (eg very low might be associated with

an assessment that there is a 50 to 55 % probability that the statement is true - ie it

Same as above.

Expert Review of First Order Draft - Confidential, Do Not Cite or Quote
December 5, 2005

Page 62 of 161



IPCC WGII AR4 FOD Expert Review Comments

Chapter-
Comment

Batch

From
Page

From
Line

To Page

To line

Comments

Notes of the writing team

is only just marginally more likley true than not true). | have been asked on several
occasions by negotiators and readers of the report to explain this scale to them, but
nowhere can | find a clear explanation.

(lan Noble, The World Bank)

19-333

18

21

18

21

If it is not possible to assign probabilities other than 'a degree of belief among the
authors' then the exercise should be abandoned.
(William Kininmonth, Australasian Climate Research)

Experts do have expertise and their judgement
is worth a lot—why the governments asked
IPCC to address these issues in the first place.

19-334

18

25

18

29

I do hoe the IPCC chooses to use similar terminology (and cut-offs) across its WGs,
or this will all be pretty confusing. Personally, as my input to the IPCC uncertainty
conference made clear, | hope IPCC chooses not to claim it can differentiate as
finely as two significant figures, as the listing here does, and basically uses an
odds-type approach (e.g., less than about one chance in 10, less than about one
chance in 3, about even odd, greater than about 2 chances in 3, greater than about 9
chances in 10--or something similar).

(Michael MacCracken, Climate Institute)

Same point as above.

19-335

18

25

18

29

attaching percentages to this ordinal scale does not make this quantitative
(Glenn McGregor, King's College London)

See above points.

19-336

18

27

18

27

Sets up the reader’s curiosity as to what was different on Venus. | doubt if there is
room to explain?
(Rachel Warren, Tyndall Centre)

p.19, line 37. It is a distraction.

19-337

18

31

18

49

"well established' is used five times subsequently to this box but none of the other
terms appear even once. Thus this whole second half of the box is largely
irrelevant. | understand that per the note on page 19, these terms are likely to
change, but if you're going to use the TAR terms as placeholders you should put
them in places where you will need them as placeholders.

(Paul Baer, Stanford University)

Language will be sharpened in subsequent
drafts but discussion within entire WG is
needed to get uniformity.

19-338

18

34

18

34

"0 agreement" should be "of agreement"
(Glenn McGregor, King's College London)

Accepted.

19-339

18

36

37

It would be inappropriate to regard as ‘well-established' knowledge which is
‘consistent with models'. This would place in the same category astronomical
observations and observations of highly uncertain climate processes. The test of the
latter (as with science generally) should ber agreement between predictions based
on theories/models and observations in the future (or not known at the time the
prediction was made). The test proposed here sets the bar very low. For example,
whether any of the models predict the recent finding of net mass being added to the
Greenland ice-sheet (by Johannessen et al, 2005 - assuming their findings prove

robust) is more important than whether models account for past observations, yet

Should be “Observations are consistent with
model predictions...”
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this criterion would bnot allow us ot distinguish the two,
(Aynsley Kellow, University of Tasmania)

19-340 | A 18 37 Suggest adding “converge to” before “support the finding” Could do, but not essential (is implicit).
(Ha-Duong Minh, CNRS)

19-341 | A 18 38 18 44 | The bullet defining "established but incomplete™ is overly long, repetitive, and Agree.
confusing.

(Brian O'Neill, 1ASA and Brown University)

19-342 | A 18 41 18 43 Remove duplicate part of sentence from "although...... " to "processes”. Yes.
(Janice Lough, Australian Institute of Marine Science)

19-343 | A 18 45 18 45 Spelling: "competing" Yes.
(David Major, Columbia University)

19-344 | A 18 45 18 45 "Competiting" Spelling? Ditto
(Glenn McGregor, King's College London)

19-345 | A 18 48 18 48 after "other calcifiers" explain "including plankton called coccolithiphores which p.19, line 7? Maybe, but length?
are at the base of the food chain”

(Rachel Warren, Tyndall Centre)

19-346 | A 19 0 20 The recent Royal Society report on ocean acidification (available on-line at Yes, and Turley at al., 2006 in “Avoiding
http://www.royalsoc.ac.uk/document.asp?tip=0&id=3249) is an authoritative Dangerous Climate Change”, Chapter.8.
reference. Accepted and in latest draft.

(Jim Hall, University of Newcastle upon Tyne)

19-347 | A 19 0 20 No mention is made of the effect of ocean surface warming leading to increase
ocean stratification. Stronger stratification would effectively reduce the volume of | Some of these processes are taken into
the ocean available for CO2 uptake from the atmosphere and the flow of carbon account in carbon cycle models that are the
between surface and deep waters. More intense stratification would also reduce the | basis of AR4 concentration projections, and
flow of new nutrients from deeper waters required for primary production in the do not need to be handle separately by Ch19
sun lit surface layer of the oceans and ultimately reduce ocean primary production unless we see a risk that models do not present
and the biological fixation of carbon by marine organisms. Moreover, CO2 is less the full range of risk. Other processes are not
soluble in warmer water. quantified yet in a way that Ch 19 can use
(Jim Hall, University of Newcastle upon Tyne) them.

19-348 | A 19 11 | 20 (on p. 19) to 2 (on page 20): This discussion seems misleading. In the first

paragraph (p. 19, lines 22-23), it appears that the models being compared are
“coupled climate-dynamic global vegetation models”. The next paragraph after
that makes the claim that “no runaway greenhouse effect is obtained in any of the
model simulations. A runaway greenhouse (such as on Venus) would imply a
continuously amplifying positive feedback effect leading to drastic warming and a
fundamental change in the chemical state of the atmosphere, a condition that has no

support in the literature” (lines 36-40). But the paragraph after that (lines 42-50 on

Discussion of “runaway” is eliminated.
Reference to permafrost now included.
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p. 19 and 1-2 on p. 20) discusses destabilization of methane gas hydrates in marine
sediments, which presumably is not included in the “global vegetation” and “land
carbon storage” models of the previous two paragraphs. The paragraph on
destabilization of methane gas hydrates (lines 42-50) says that “[t]he likelihood of
destabilization and its effect on future climate remain very uncertain”, then cites
one study estimating that “methane releases increase distant future temperature by
10-25% over a range of scenarios”. This paragraph concludes by saying that “[t]o
date, there is only low confidence in any quantitative conclusions”.

Several comments are in order here. First, Venus is not Earth, and Venus-like
conditions (with surface temperatures hotter than the melting point of lead) are not
required to threaten civilization as we know it or even the habitability of Earth.
Hence, the possibilities of major positive warming feedbacks associated with
terrestrial and/or oceanic methane releases are much more serious than is suggested
by saying that the Earth will not become like Venus. Second, it should be made
clear that the assertion about “no support in the literature” for the possibility of a
runaway greenhouse effect applies (if it does) to the models including land carbon
storage only. Third, the phrase “no support in the literature” sounds as though this
issue (the possibility of a runaway greenhouse effect) has been extensively
examined in the literature. Is that the case? In other words, are there numerous
modeling studies on the appropriate time scale (and including both terrestrial and
oceanic methane sinks) that have looked for a possible runaway greenhouse effect
and found none? Fourth, it needs to be emphasized that health and civilization can
be severely threatened from positive warming feedbacks caused by methane
releases even if they do not produce a “runaway greenhouse effect”. Fifth, on pp.
20-21 there is only a placeholder for “melting of permafrost peat soils, which store
large amounts of methane” (lines 50 on p. 20 and 1 on p. 21). Presumably, this
means that the permafrost methane sink has not been included in any of the
previous discussion (including the statement about “no support in the literature” for
a runaway greenhouse effect).

(Stephen De Canio, University of California, Santa Barbara)

19-349

19

11

25

40

I was surprised there was no subsection on extreme events, hurricane
intensification, etc. This is a key issue.
(Michael MacCracken, Climate Institute)

Subsection on extremes added

19-350

19

11

25

40

The discussion of confidence and likelihood is not really picked up properly in this
section. One can assign a prob