Impacts, Risks, and Adaptation in the United States:
Fourth National Climate Assessment, Volume I1

Public Comment Period & National Academies Review Annotation

The U.S. Global Change Research Program (USGCRP) released the draft Fourth National Climate Assessment (NCA4), Volume II for
public comment from 03 November 2017 to 31 January 2018, concurrent with review by a special committee convened by the
National Academies of Sciences, Engineering, and Medicine (NASEM, 03 November 2017 - 12 March 2018).

The NASEM panel evaluated the draft NCA4 Vol. II and published a document that captured consensus responses to questions posed
within a carefully designed Statement of Task. The final report can be accessed here and an acknowledgment generated by USGCRP
leadership here. This memo explains actions taken by the NCA4 Vol. II writing team to accommodate the expert judgment of the
committee. In addition to the narrative review provided by the NASEM penal, each chapter writing team considered any chapter-
specific line-by-line comments made by the panel, noted edits and rationale, and revise the report. The annotation to these line-by-line
comments from the NASEM panel can be accessed here.

A Federal Register Notice publicized the Public Comment Period and a web-based system collected input from the general public and
external disciplinary experts. Chapter writing teams considered each comment, noted edits and rationale, and revised the report. The
Public Comment Period annotation can be accessed here.

Independent Review Editors (RE) were chosen by the NCA4 Federal Steering Committee from a pool of eternal experts solicited
through an open call publicized via Federal Register Notice (20 July 2017 — 08 September 2017). Each chapter was assigned an RE to
evaluate author responses to both the NASEM review and public comments, and the revised chapter drafts themselves, to confirm that
the chapter writing teams had given due consideration to all review comments prior to submission for final agency review and
clearance.

Names and affiliations of participants in the NCA4 Vol. II Public Comment Period were withheld from the authors, Review Editors,
Federal Steering Committee, and staff throughout review and revisions. Anonymity helped preserve integrity of the drafting process.
During registration, all reviewers consented to have their names associated with relevant comments once the report was published.
The full report underwent several additional rounds of review after these responses were generated and, therefore, edits may have been
made that are not part of the attributed set of comments included on the following pages.
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Janet Andersen 141644 Figure 00. Front Matter 1 12 Table 1 in the public comment document does not match the table in the download pdf. The table in the Thank you for your comment. We have added text to the caption of this figure to explain the difference.
download pdf of the section "How to read this report" is much clearer about the likelihood statements and shows
the percentages associated with each choice. Replace Figure 1 in this section with figure 2 from the pdf for
imnroved clarity

John Christy 141955 Whole 00. Front Matter Half truths are nothing but lies. The oceans are not rising any faster than before. You can see all the correct NCA4 Volume | (the Climate Science Special Report) summarizes the state of knowledge with respect to climate

Chapter science at cctruth.org change. That report underwent extensive technical review - both through Federal agencies, as well as through
public comment and a review by the National Academies to ensure the findings were accurate and forthcoming
in the characterization of uncertainty
Allison Crimmins 142068 TextRegion | 00. Front Matter 5 5 8 8 Missing punctuation ")" after Brown 2015. May also want to consider spelling out USDA and NOO as it is the first| Thank you for your comment. We have revised the text to reflect these suggested revisions.
time the acronyms are used. May also want to consider adding EPA's CIRA report as a technical input, maybe
the indicators work too?
Allison Crimmins 142069 TextRegion |00. Front Matter 6 6 2 3 Suggest just saying that this report focuses on RCP8.5 and 4.5, not that the SGCR decided upon it. No one knows | Thank you for your comment. We have revised the text accordingly.
or cares who the SGCRiis, and it is just another acronym.
Allison Crimmins 142070 Text Region | 00. Front Matter 6 6 17 18 Cite figure from NCA3 that compares SRES and RCPs (it's also in the CHA) As this report uses literature based on the RCPs far more extensively than literature based on the SRES (unlike
NCA3 and CHA), we have not included this figure. We felt it would introduce more confusion than clarity.

Allison Crimmins 142071 Text Region |00. Front Matter 6 6 34 34 Citation needed (O'Neill perhaps) Thank you for your comment. We have removed the sentence in question and, due to space constraints, have
chosen to remove much of the technical content from the Front Matter. Please see the Data Tools and Scenarios
Aopendix for further and descriotions.

Allison Crimmins 142072 Text Region | 00. Front Matter 7 7 3 3 May want to spell out SLR or use the acronym on page 6 line 25 first. Thank you for the comment. We have now defined the acronym on page 6 line 27.

Allison Crimmins 142073 Text Region |00. Front Matter 8 8 8 10 It may be helpful to note that the confidence/likelihood scales used in volume |1 are not the same as those used |Thank you for your comment. We have added text to the caption of this figure to explain the difference.
in volume | (CSSR), and even to help provide some crosswalk or context for why that s.

Amber Ziegler 143402 TextRegion |00. Front Matter 2 2 4 4 Suggestion to include "tribes" in the list of non-Federal experts, as a number of authors are Thank you for the comment. The text has been revised.

witha tribe.

Amber Ziegler 143403 Text Region |00. Front Matter 9 9 14 14 Suggestion to include a brief definition of "radiatively-active species” or using a less jargon-based term. Thank you for your comment. We have updated the text to read "particulate matter."

Union of Union of 143680 Whole 00. Front Matter The details on what is new since the previous NCA are very helpful, but it would also be great to note which Thank you for your comment. Enhanced search capabilities on the NCA4 website will assist the reader in finding

Concemed | Concerned Chapter chapters have been removed (or changed in a major way), and why. This would help readers understand if the relevant material. There are certain aspects that are mandated by law to be addressed, so we have ensured

ienti Scientists some content (such as biogeochemistry) could now be found elsewhere, or if one would need to refer to the old | those issues are adequately covered, but other revisions are based on public input/feedback, as well as author
NCA report. As another example, for the case of Agriculture and Rural Communities, it was surprising thatthe  |and Federal inter-agency deliberations.
chapters were combined as the former Rural Communities chapter covered more than just agricultural impacts.
Providing some insight into the motivation for the shift could, again, help readers navigate the documents
T

Michael MacCracken 143986 Text Region | 00. Front Matter 5 5 8 8 Need to close parenthesis Thank you for the comment. The text has been updated.

Michael MacCracken 143987 TextRegion |00. Front Matter 5 5 14 15 Whatis meant by "resulting temperature change”. Is this the global average being talked about? And why only |Thank you for your comment. While the draft text was not intended to be exhaustive, we have revised the text
temperature change--what about other climate variables, what about sea level rise, ocean acidification? | don't |to read, "and the resulting impacts, including temperature change or sea level rise." to help clarify this.

what is meant,

Michael MacCracken 143988 Text Region |00. Front Matter 5 5 20 30 Might it be useful here for the general reader to give an indication of what changes in radiative forcing lead to by | Thank you for the comment. Upon further review, the authors have elected to move much of the technical detail
explaining that, roughly, when multiplied by the climate sensitivity, the result at equilibrium is the change in to the Data Tools and Scenarios Products Appendix.
global average temperature resulting from the change in the atmospheric concentrations? There is a couple of
new papers that compare model performance to observations (one with respect to radiative flux changes at the
top of the atmosphere, and one with respect to the seasonal cycle) that seek to narrow the uncertainties
regarding the climate sensitivity--so a range could be given. | just think expecting the average reader to
understand what radiative forcing is an means may be a bit too scientific and an attempt needs to be made to
give a better sense of the significance of RF changes. One could then also mention the temperature objectives
of Paris Accord, again to provide some context on what large and small changes in temperature are.

Michael MacCracken 143989 TextRegion |00. Front Matter 6 6 2 5 I don't like the characterization of the scenarios by saying "higher", "lower," and "very low". First of all, itis not | Thank you for your comment. Authors deliberated extensively on how to best label these scenarios in an
made clear what these terms apply to--namely emissions, radiative forcing, amount of climate change, what. accessible manner. Pinning a specific temperature on these would be misleading, as that is not what the RCPs
Second, the term choices are really implicitly policy judgments--and the report is not to be about policy--it could | capture; that is a model output driven by the RCPs.
be that there are technological developments that make achieving "very low" easy enough to go considerably
further, and indeed if climate impacts are to be avoided, there really is a need to go lower. The IPCC 1.5 Special
Report first draft basically accepted that the Paris temperature objectives were acceptable stabilization levels--
while this may be what present negotiators are thinking, as the Hansen et al. paper of a couple of years ago, at
1.5 C, the impacts on society would be tremendous (e.g., the paleoclimate derived sea level sensitivity is
something like 15-20 METERS per degree warming--are the negotiators really accepting that as the fate for
humanity; and actually they would be accepting worse as they allow for significant temperature overshoots and
itis not atall clear that the ice sheet losses would be irreversible). It seems to me that the names for the
scenarios need to be more meaningful, either by naming them based on the equilibrium temperature they imply
by 2100 or by naming them based on key policy actions relating to them. So RCP8.5 is unrestrained use of fossil
fuels during the 21st century; RCP4.5 is a gradual phasedown of fossil fuels starting in the second half of the 21st
century; RCP2.6 is a gradual phaseout of fossil fuels during the second half of the 21st century. Or something
like that. In any case, | don't think the particular names proposed in the report are policy neutral.

Michael MacCracken 143990 Text Region | 00. Front Matter 6 6 5 7 While consistency is helpful, it might well have been helpful to encouraging action to limit emissions if the Thank you for your comment. In the interest of brevity and clarity, we have limited the number of RCPs
impacts associated with a RCP2.6 scenario (or an even faster phaseout of had been i so , but have authors to use RCP2.6 where the literature allows and it adds sufficient new
showing the value of taking action. information to the assessment. The text explains this, so the authors have not made any additional revisions.

Michael MacCracken 143991 TextRegion | 00. Front Matter 6 6 13 18 Again, | think referring to scenarios by, essentially, policy relevant names is unfortunate--and I think using Thank you for your comment. Characterizing the RCPs with what they imply for, say, fossil fuel use, is limiting.

radiative forcing as a metric for discussing scenarios with the public is rather linguistically obscure (with a
paragraph this obscure in the Front Matter, I'd suggest one is likely to be turning off the general reader). I'd
suggest using names more associated with what the scenario involves in terms of the ongoing dependence of
the energy system on fossil fuels and when and to what degree they are phased down or out. | think this would
give the reader a much better sense of how what happens to the energy system relates to what happens to
them. At the very least, have a box that makes the associations clear in this document (and not through
references to documents people tend not to have or won't look at) and choose names for them, so something
like: "FF forever" for "higher"; "FF phasedown" for "lower", and "FF phaseout" for "very low". And it would
really help to have some sort of schematic graphic or table that indicated for each scenario what would be
happening over the following periods: 2020-40; 2040-2080; and 2080-and beyond or something like that for
each scenario.

Forexample, if CO2 removal technologies were to become pervasive, RCP2.6 could - theoretically - still be
achieved under a fossil fuel-intensive future. We have inserted the following statement to direct the reader to
other resources for additional information: "For additional detail on these scenarios and what they represent,
please see Appendix 3 (Data Tools and Scenario Products), as well as Chapter 4 of the Climate Science Special
Report (USGCRP 2017)."
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Michael MacCracken 143992 TextRegion | 00. Front Matter 6 6 23 27 1 am a bit confused by the ordering here--it makes it seem as if the climate and sea level changes are driving the [ Thank you for your comment. The ordering is entirely arbitrary, but we have deleted "these" in the final bullet to
population changes--which seems strange for the demographic aspect. | also wonder if "migration" is the right ~ |avoid any internal references.
word here—-that makes it seem as if people are moving to some attractive location when actually | would
suspect what is meant is forced relocation, so perhaps it would be better to say "dislocation" or "forced
emigration" or something. And are not the land use changes also driven in part by the changes in climate?

Again, a schematic chart might help here as again, this is a pretty complex paragraph for the general reader
(even for the technical reader), especially given it s in the front material.

Michael MacCracken 143993 Text Region | 00. Front Matter 6 6 28 28 It needs to be explained what the basis was for this grouping. Is what is meant that these were analytical Thank you for the comment. We have moved much of this discussion to the appendix to ensure that the Front
outcomes of the various emissions scenarios, so it is all sequential, or what? In any case, | think if one renamed | Matter is concise, providing the reader with a high-level overview of the fundamentals needed to contextualize
the scenarios as I've suggested, then saying that one is associating various outcomes with FFforever, the report. Details are provided in the Data Tools and Scenarios Products Appendix.

FFphasedown, and FFphaseout scenarios would be much clearer for the reader (so, much more sea level rise
and dislocation associated with the FFforever scenario than the FFphaseout scenario, etc. Otherwise, I'm getting
confused about all this higher and lower talk. | really don't think this whole discussion of scenarios is going to be
very clearto anyone without some schematic diagrams and/or tables.

Michael MacCracken 143994 TextRegion |00. Front Matter 6 6 30 30 Isn't the whole analysis framed in terms of risk assessment? There are risks associated with all situations and | Thank you for your comment. We have deleted "where appropriate and feasible".
cases, and would be with all of the proposed scenarios, both in terms of the impacts that result for the
environment and society and also then for the impacts and risks associated with choosing a particular policy
path or not (so phasing down FF too fast may risk high prices for energy or limited supplies, etc.)

Michael MacCracken 143995 TextRegion |00. Front Matter 6 6 32 34 Itis for this reason that | was confused about having population and demographics (and even some of the land | Thank you for your comment. Due to space constraints we have chosen to move much of the technical materials|
use aspect) included in the list of products in lines 23-27. If, as noted here, the origins of the climate and sea level|to the Data Tools and Scenarios appendix, but have added an explicit reference to Table 32.1 (in Scenarios
products are completely different than the origins of the population, demographic and land use products, | would | appendix), which provides additional detail on how these interact.
suggest not having them listed together on lines 23-27 and have a schematic diagram showing their different
origins and then coming together for the analysis here.

Michael MacCracken 143996 Text Region | 00. Front Matter 6 6 33 34 Were the developments really in parallel? | thought the radiative forcing profiles were done first and then the Thank you for your comment. We have removed the text in question and, due to space constraints, have chosen
SSPs were developed to come out with that result? At least here, it is said they were done in parallel--in the to move much of the technical materials to the Data Tools and Scenarios appendix.

State of the Carbon report, it mistakenly said the social and economic analyses led to the RCPs, which was, as |
vaguely recall, true for the SRES scenarios but not the RCPs.

Michael MacCracken 143997 Text Region |00. Front Matter 6 6 35 35 "These" is really not very clear here--even saying "These products" would be a bit limiting. How about Thank you for the comment. We have moved much of the discussion on USGCRP scenario products to the
specifically here mentioning that, as the basis for this assessment, the climate- and sea level-related results for |appendix to ensure that the Front Matter is concise, providing the reader with a high-level overview of the
various scenarios for GHG-related emissions (which were developed by the physical and biological science fundamentals needed to contextualize the report. Details are provided in the Data Tools and Scenarios Products
communities) were brought together with economic- and population/demographic-related products that were | Appendix.
the drivers of the energy technology scenarios that led to the GHG-related emissions scenarios (which were
developed by the economic- and social science communities). So, basically better spell out the inputs--and then
perhaps indicate that the assessment looks at how each set of products might further affect the other set of
products and together they will provide plausible projections for what lies ahead given alternative policy choices.

I'd suggest while the language may be complicated, showing the linkages in a schematic diagram might be the
easiest way to convey all of this ir

Michael MacCracken 143998 Text Region | 00. Front Matter 7 7 3 3 | don't think the text has yet indicated what SLR stands for Thank you for the comment. We have now defined the acronym on page 6 line 27.

Michael MacCracken 143999 TextRegion |00. Front Matter 7 7 1 5 Having some sort of schematic diagram or chart to help convey such information would really be helpful. | do | Thank you for your comment. Due to space constraints, much of the technical content has been relocated to the
want to say that referring to the different choices by what is happening in them (e.g., "lower population" and Data Tools and Scenarios Appendix, along with Table 32.1, which hopefully provides some clarity.

"upper bound SLR") is helpful (so please do for FF emissions). | would note, however, that you presumably mean
"lower growth in population” and not literally "lower population” so maybe say "slower PG" or "faster PG" where
PG is for population growth.

Michael MacCracken 144000 TextRegion |00. Front Matter 7 7 31 31 There are no "degrees of certainty"—just take the definition of certainty from a dictionary and try applying Thank you for your comment. We have deleted "degree of certainty" and replaced it with "overall reliability in
adjectives to it--they will make no sense at all. Please do not corrupt thinking in this area or in linguistics by their conclusions"”, as the comment suggests.
talking about "certainty" having degrees. Uncertainty and confidence can both be spoken of as having degrees
of them, but not certainty. The recent Carbon Cycle Report draft was quite inconsistent about this, as | pointed
out in quite a number of comments. Here, if you want to have a word for the combination of confidence and
likelihood, how about replacing "degree of certainty" with something drawn from the following: overall
reliability, conviction, ility, , or even certitude. But please don't create
"degrees of certainty".

Michael MacCracken 144001 Text Region |00. Front Matter 8 8 9 9 I like the definitions of terms here, and | want to commend you for the numerical way of expressing "likelihood", | To mainain consistency across USGCRP assessment reports throughout the NCA4 cycle (i.e., inclusive of the
an approach much preferable to the overly precise approach that has often been used by IPCC (e.g., range from |Climate Change and Human Health Assessment, for example), we have retained the notations as they were in
67 to 90%, etc.), and one that | have been advocating for almost two decades. Just a couple of specific the public comment draft.
comments. | am confused by the about equal sign under "As Likely as Not"--and then nothing on the other
entries. It seems to me it would be better for all of the entries to have the "approximate" sign, so "~" (and it can
perhaps be combined with the greater or less than sign instead of the single bar meaning equal as that implies
too much exactitude. | know such symbols exist, but could not find the keyboard sign for them).

Richard Turnock 140849 TextRegion |00a. Climate Science 16 16 |6 11 Revise paragraph: The text in the high-level climate science summary is a verbatim extract from the Climate Science Special Report

Findings The global climate changed rapidly, compared to the pace of natural variations in climate that have occurred which serves as Volume 1 of the Fourth National Climate Assessment. This document was published in
throughout the Earth%e02s history. The global average temperature increased by about 1.74iF from 1901to | November 2017 and its text is not subject to change.
2016. For this amount of warming, observational evidence does not support any credible natural variations.
Instead evidence supports human activities as the dominant cause, especially the emission of greenhouse gases
or heat-trapping gases.
Richard Turnock 140850 TextRegion |00a. Climate Science 16 16 |13 19 Replace paragraph with: The text in the high-level climate science summary is a verbatim extract from the Climate Science Special Report

Findings

Assuming emissions remain the same or increase, the Earth%.02s climate will continue to change over this
century and beyond. After 2050, the magnitude of climate changes will depend primarily on global emissions of
greenhouse gases and on the response of Earth%o02s climate system. Assuming significant reductions in
emissions, the global temperature increase could be limited to 3.64iF (23iC) o less. Without significant

which serves as Volume 1 of the Fourth National Climate Assessment. This document was published in
November 2017 and its text is not subject to change.

reductions, annual average global could increase by 9.5&iF or more by the end of this century.
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Richard Turnock 140851 TextRegion |00a. Climate Science 16 16 |21 27 Replace whole paragraph: The text in the high-level climate science summary is a verbatim extract from the Climate Science Special Report
Findings After the mid-20th Century, oceans absorbed 93% of the excess heat from human caused emissions of carbon | which serves as Volume 1 of the Fourth National Climate Assessment. This document was published in
dioxide. Each year, oceans absorb more than a quarter (25%) of the carbon dioxide emitted to the atmosphere | November 2017 and its text is not subject to change.
annually from human activities. Heat from the atmosphere, warms the oceans and carbon dioxide absorbed by
the oceans makes them more acidic. In many locations, oxygen concentrations, that sea life require to survive,
decline over time as the earth%.02s ocean systems respond to changes in heat and acidity.
David Albert 140971 TextRegion |00a. Climate Science 16 16 |6 11 This is not correct. There are many times when temperature changed as rapidly as in this and the previous We disagree with this comment. The referenced D the scientific L of climate as
Findings century. There are many peer reviewed papers that posit multiple possible causes for the recent warming. summarized in the peer-reviewed literature found in NCA4 Volume 1. The text in this summary is a direct
There is no credible empirical data that can quantify the warming to due to humans. Other parameters of quotation from that document, which has been approved and was published in November 2017. We refer the
climate (ie. precipitation, extreme weather, winds) are not shown by the data to be changing enough to find reviewer to Volume 1, in particular Chapters 15 and 4, for more information on the scientific basis for this
trends in them. including relevant citations.
David Albert 140972 TextRegion |00a. Climate Science 16 16 |13 19 Climate change later in this century will be dominated by declining solar activity not CO2 or human activity. We disagree with this comment. The referenced D the scientific ¢ of climate as
Findings Human CO2 will never exceed 20% of the atmospheric content (Harde2017). To assert that it will warm in the summarized in the peer-reviewed literature found in NCA4 Volume 1. The text in this summary is a direct
future and that warming will be controlled by human emissions is speculative not supported by data. quotation from that document, which has been approved and was published in November 2017. We refer the
reviewer to Volume 1, in particular Chapters 2 and 4, for more information on the scientific basis for this
including relevant citations.
David Albert 140973 TextRegion |00a. Climate Science 16 16 21 27 This paragraph contains several errors. The text in the high-level climate science summary is a verbatim extract from the Climate Science Special Report
Findings The oceans are not warmed to depth by long wave radiation from greenhouse gases. Many parts of the worlds | which serves as Volume 1 of the Fourth National Climate Assessment. This document was published in
oceans show declining heat content. There are no acidic areas in the oceans. Itis possible increased i 2017 and its text is not subject to change.
CO2 will neutralize some ocean water PH. Declining oxygen content has not been tied to changing climate.
The referenced paragraph represents the scientific understanding of climate as summarized in the peer-
reviewed literature found in NCA4 Volume 1. The text in this summary is a direct quotation from that document,
which has been approved and was published in November 2017. We refer the reviewer to Volume 1, particuarly
Chapter 13, for more information on the scientific basis for this statement, including relevant citations.
David Albert 140974 Text Region |00a. Climate Science 16 16 29 23 Global sea level rise trend has been nearly constant since 1880 with no indication of effect of rising CO2. There | We disagree with this comment. The referenced i the scientific of climate
Findings are no valid data or cycle analyses that predict it will change. Most predictions of sea level rise from 2018 to as summarized in the peer-reviewed literature found in NCA4 Volume 1. The text in this summary is a direct
2100 are around 6 to 7 inches. 6 to 10 feet is physically impossible (reference sea level rise in early Holocene  |quotation from that document, which has been approved and was published in November 2017. We refer the
when continental ice sheets were collapsing) reviewer to Volume 1, particularly Chapter 12, for more information on the scientific basis for this statement,
including relevant citations.
David Albert 140975 TextRegion |00a. Climate Science 16 17 |35 1 These imply all of the warming is due to anthropogenic CO2. The projection |We disagree with this comment. The referenced i the scientific of climate
Findings of future temperatures ignores all the evidence of future cooling and relies entirely on models that assume a as summarized in the peer-reviewed literature found in NCA4 Volume 1. The text in this summary is a direct
climate sensitivity of 3 which is not warranted by recent peer reviewed analysis. The final sentence is erroneous |quotation from that document, which has been approved and was published in November 2017. We refer the
as US high temps have been declining since the 1930s and the rise in average is due to increased minimums and | reviewer to Volume 1, particularly Chapters 2 through 4, for more information on the scientific basis for these
nighttime temperature. including relevant citations.
Amanda Babson 140976 TextRegion |00a. Climate Science 17 17 38 40 CO2 residence time is about 4 years. There is no anthropogenic CO2 that was emitted in 2000 left in the We disagree with this comment. The referenced i the scientific of climate
Findings atmosphere now (Harde 2017). Natural cycles have the potential to counteract any human changed climate as summarized in the peer-reviewed literature found in NCA4 Volume 1. The text in this summary is a direct
parameters and have to date prevented any quantification or even clear detection of them. quotation from that document, which has been approved and was published in November 2017. We refer the
reviewer to Volume 1, particularly Chapters 2 through 4, for more information on the scientific basis for these
including relevant citations.
Robert Kopp 141158 TextRegion |00a. Climate Science 16 16 31 31 "At least several inches" describes global mean sea level rise between 2000 and 2030, but not "in the next The referenced information is a direct quotation from NCA4 Volume 1, which summarizes the scientific
Findings fifteen years" (where sea-level rise in the Low scenario would be 4.5 cm). understanding of sea level rise as presented in the peer-reviewed literature. This document has already been
approved and was published in November 2017. We refer the reviewer to Volume 1, in particular Chapter 12, for
more information on the scientific basis for this statement, including relevant citations.
Ross MeKitrick 142018 TextRegion |00a. Climate Science 16 16 |6 8 Para 1 lines 6%:008. The wording in the opening sentence is imprecise and overconfident. There is little reliable | The referenced information is a direct quotation from NCA4 Volume 1, which summarizes the scientific

Findings

information about the pace of changes on decadal and centennial time scales throughout Earth%.02s history,
yetyou state without any qualifications that modern rates of change are unprecedented. Really? Exactly how
quickly did the mid-troposphere warm between AD1140 and 1190, or from 6,000 to 6,050 years ago, or during
any 50 year span in previous interglacials? Obviously you do not know, yet you are claiming you do with such
precision that you can rank the modern interval as exceptional compared to the entirety of Earth%.02s history.
This is a ridiculous position to take.

The 2006 NAS panel on paleoclimate reconstructions noted (p.113) that %e0iuncertainties of the published
reconstructions have been underestimatedl

and the many problems they described have not gone away.
They also concluded (p. 118) that %eUiivery little confidence%.0 could be placed on claims about global or
hemispheric mean temperatures prior to 900AD. These limitations remain, yet you gloss over them as if they
don%.02t matter.

Your overconfidence not only waives away the proper scientific caution in the mainstream literature but it
ignores actual counter-evidence. Only this month (i.e. after this report was drafted) there was a new study by
Bereiter et al. in Nature reporting that global mean ocean temperatures rose at a faster rate overa 700 year
interval during the Younger Dryas event than is observed in the modem era. Quoting that paper:

%.0iThe warming from 12,750%.0yr BP to 12,050 yr BP (referred to as YD1) within the Younger Dryas
represents the strongest global ocean warming phase within our record. The MOT [global Mean Ocean
Temperature] change rate is 2.5%00ad+%0040.53 mK yr%.601 and the corresponding energy uptake
(13.8%00348+%0032.9)%0041 N%0041021 J yr%o60 1. This unprecedented natural MOT warming rate is
comparable to the strong warming since 1997 estimated in ref. 1, but clearly surpasses the estimate therein for
the multidecadal trend from 1971 to 2005%.02

Ref: Bereiter et al. (2018) Mean global ocean temperatures during the last glacial transition. Nature 553, pages
39%00044 (04 January 2018) doi: 10.1038/nature25152

This finding (and their discussion of the lack of ability of GCMs to explain the sustained YD warming rate)
contradicts both the specific assertion of the opening sentence and the over-confident mindset behind it. A
better opening sentence would be %.0iThe global climate system is dynamic and ever-changing and there is still

nted in the

understanding of the information on past climate changes repr record, as

in the peer-reviewed literature that appeared in print prior to the literature cut-off date. As this document has
already been approved and was published in November 2017, we are not able to add new citations to this
summary. We refer the reviewer to Volume 1, including Chapters 15 and 4, for more information on the scientific|
basis for this statement, including relevant citations.
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Ross McKitrick 142019 TextRegion |00a. Climate Science 16 16 |8 11 Para 1 lines 8%.0011. | am surprised such imprecise wording has survived into the 3rd draft. (It doesn%oU2t We disagree with this comment. The referenced i the scientific of climate
Findings speak well for the diligence of previous reviewers.) You are conflating observation and attribution. as summarized in the peer-reviewed literature found in NCA4 Volume 1. The text in this summary is a direct
%oUiObservational evidence%o0 on its own does not provide any explanation one way or the other for quotation from that document, which has been approved and was published in November 2017. We refer the
attribution of climate change. Attribution is done through modeling studies, principally by using GCM-generated |reviewer to Volume 1, particularly Chapters 2 and 3, for more information on the scientific basis for these
forcing series to decompose observed data into additive components (solar, GHG, etc). Later in the reportyou |statements, including relevant citations.
show, and rely on, the results of such an exercize. A line on a graph that shows the purported GHG contribution to
increase is not %o0i 08, it is the output of a statistical model that takes as inputs
observed data plus forcing measures derived from climate models. The best you can say at this point in the
report is %o0iGlobal average temperature as measured using surface thermometers increased by about 1.7 of
from 1901 to 2016. Climate models typically reconstruct this specific trend by assuming a dominant role for
greenhouse gases. %oUR
Ross. McKitrick 142020 Text Region | 00a. Climate Science 16 16 11 1 Para 1line 11. The whole point of a report like this is to export from the scientific community to j the We the however, the text in this summary is a direct quotation from NCA4 Volume 1. This|
Findings proper language to describe the phenomena in question, not to import from them the wrong language. If you document was published in November 2017 and its text is not subject to change.
wish to add an explanatory parenthesis for %.0-+greenhouse gases%.02 you can surely do better than the
inaccurate phrase %oU+heat-trapping%oU2. The gases in question absorb and emit infrared radiation, they
don%o02t block hot air from circulating. You would be better to omit the parenthesis and simply refer to
%00 greenhouse gases like CO2 and methane%,02 and then in a later section explain the action of the gases
using correct concepts rather than jc ic slogans.
Ross. McKitrick 142021 Text Region |00a. Climate Science 16 16 13 19 Para 2 lines 13%,0019. This treats model projections as facts and omits any caveats. The [ The referenced statement is a brief summary of the scientific of climate as inthe
Findings authors are obviously trying to write their own headlines but I can%s02t see any scientific justification for putting | peer-reviewed literature found in NCA4 Volume 1, in particular Chapter 4. The text in this summary is a direct
material like this up front. It announces without any qualification that warming rates over the rest of the century | quotation from that document, which has been approved and was published in November 2017. We refer the
conditional on emission paths can be known with great precision, without acknowledging that these are model- |reviewer to Volume 1, particularly Chapter 4, for a much longer discussion of the scientific basis for this
based forecasts, let alone that (as even the IPCC acknowledged) GCMs have overstated warming trends over  |statement, including relevant citations.
the past 15-20 years. Wording that aims to inform the reader without venturing into fearmongering would go
along the following lines: %.UiClimate models project continued warming over the rest of the century. Known
sources of uncertainty include the rate at which greenhouse gases will continue to be emitted and the overall
climate ivity to their inthe Unknown sources of uncertainty include many
forms of natural variability. The central tendency of current climate models under business-as-usual emission
scenarios is to project warming of about x oF by 2100, with a slight reduction if the emission reductions under the
Paris Accord are implemented. The range of uncertainty includes lower trends as well as possible acceleration to
exceptionally high levels (3.5F or more), with probabilities sharply dropping either way. %08
Ross McKitrick 142022 Text Region |00a. Climate Science 16 16 24 24 The oceans are not acidic. This sentence should say %c0imaking the oceans warmer and less alkaline%o0 or The referenced information is a direct quotation from NCA4 Volume 1, which summarizes the scientific
Findings 9%oliimore neutral%o0. Normally we don%s02t describe a move towards a qualitative boundary as if it were an of ocean acidifi as inthe p d literature. This document has already
increase on the other side. When we change the setting on the stove we talk about turning down the heat, not |been approved and was published in November 2017. We refer the reviewer to Volume 1, in particular Chapter
making the element colder. If the temperature outside goes from -10C to -9C we might say the snow became 13, for more information on the scientific basis for this statement, including a definition and description of ocean
less solid but we don%o02t say it is melting faster. Likewise additional CO2 is not %cUlacidifying%cUP the oceans |acidification, which is a scientific term commonly used in the literature, as well as relevant citations.
it is %o
Ross McKitrick 142023 TextRegion |00a. Climate Science 16 16 32 33 Whatis the point of the last sentence? It just suggests, or rather reveals, that the authors are exceptionally alert |We disagree with this comment. The referenced i the scientific of the risks
Findings for the most alarmist findings possible and are willing to elevate them to prominence irrespective of their associated with human-induced climate change as summarized in the peer-reviewed literature found in NCA4
plausibility. Recent studies suggest some horrible disaster is possible. So what? Lots of things are possible. You [Volume 1. The text in this summary is a direct quotation from that document, which has been approved and was
should reserve space in the summary for the findings that you have the best evidence for, not the ones you published in November 2017. We refer the reviewer to Volume 1, particularly Chapter 15, for more information
think are the most lurid. on the scientific basis for this statement, including relevant citations.
Ross MecKitrick 142024 TextRegion |00a. Climate Science 16 16 |35 37 You say that US average temperatures have risen by 1.2 of %c0iover the last few decades.%o0% Can%.02t you | This information is provided in NCA4 Volume 1, which was published in November 2017 and can be accessed at
Findings be more precise? Name the start date and end date of your comparison, and if a slight variation on either end science2017.globalchange.gov. On this topic, we refer the reviewer to Chapter 6.
would be influential on the you should report that and justify your choice of end dates.
Ross McKitrick 142025 TextRegion |00a. Climate Science 17 17 16 16 In making this projection do you have an why it should be %oUlvery likely%o0m in light of [ All citations and forthe ir d in this statement are provided in NCA4 Volume 1,
Findings all the past failed predictions of an ice-free summer in the Arctic? which was published in November 2017 and can be accessed at science2017.globalchange.gov. On this topic,
we refer the reviewer to Chapter 11.
Ross McKitrick 142026 TextRegion |00a. Climate Science 17 17 |21 27 National Hurricane Center going back to the 1800%o02s data clearly indicate a drop in the decadal rate of US We disagree with the reviewer's assertion that information on a sub-set of data, consisting of landfalling storms,
Findings landfalling hurricanes since the 1960s. The current decade is on the low end of hurricane frequency evenwith  |is more relevant to a high-level summary such as this than information on the entire dataset, which includes all
last summer%.02s busy season. Yet you don%oU2t mention this, instead you spin the topic to make it sound like |basin-wide storms. All citations and references for the information contained in this statement are provided in
the trends are all towards more cyclone activity. This paragraph is one-sided and misleading. NCA4 Volume 1, which was published in November 2017. We particularly refer to the reviewer to Chapter 9,
which discusses both b: ide and storms.
Ross McKitrick 142027 TextRegion |00a. Climate Science 17 17 |29 36 The opening sentence makes an assertion about past observations, then purports to substantiate it with A much longer and more detailed discussion of observed and projected future changes in flood characteristics, as

Findings

reference to model projections about the future rather than historical data. The next sentence, by referring to
large increases in flooding frequency for %oUiseveral%o0Z communities sounds like cherry-picking. Does
9%oliseveral%.0 mean three or four out of a thousand? And has there been *less* flooding in %oUiiseveral%
places as well?

well as all citations and references for the information contained in this statement, are provided in NCA4 Volume
1, which was published in November 2017 and can be accessed at science2017.globalchange.gov. On this topic,
we refer the reviewer to Chapter 8.
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jim Bouldin 142028 TextRegion |00a. Climate Science 17 18 [38 5 graph 10. %oliself ing cycles within the climate system%08, in Paragraph 1 your We disagree with the reviewer's comment as it conflates natural variability over decadal timescales, which is the
Findings argument depends on the claim that natural variability is known to be minimal on all time scales because it topic of NCA4 Vol. 1 Chapter 2, with the response of the Earth's climate system to long-term warming over
doesn%.02t manifest itself in climate models, therefore modern warming can only be anthropogenic. Yet in this | centuries to millennia, which is the topic of NCA4 Vol. 1 Chapter 15. For a comprehensive discussion of natural
paragraph you claim the climate is prone to large, persistent natural swings that models can%o02t reproduce, influences on climate, we refer the reader to these chapters of NCA4 Volume 1, which is available at
which contradicts your earlier claim. You state that models have a %.0isy ic tendency to cience201 1ge.gov.
temperature change during past warm periods%e0Z which obviously implies that they could systematically
underestimate natural warming during the present period as well; yet nine paragraphs earlier your assertion
required you to assume this could not be the case. You can%c02t have it both ways.
You treat the failure of models to reproduce past warming as evidence that future anthropogenic warming may
be worse than expected. But if models could be made to account for past variability through improvements that
yield a greater tendency to exhibit natural warming trends, it might require a revision of the attribution of
modern warming in such a way as to imply a lower greenhouse gas sensitivity, which would imply that future
(anthropogenic) warming will be less than currently expected. In other words, the information in this paragraph
can support two opposite conclusions. By emphasising only one you exhibit bias.
1 can%s02t suggest how to reword this paragraph. Itis likely true that models suppress natural variability in
order to prevent drift and low-frequency instability (see, for instance, the discussion in Bereiter et al. Nature 2018
about the inability of climate models to reproduce the large swings in the Younger Dryas event). But
acknowledging that fact will require you to acknowledge the weakness of your attribution arguments, which
presuppose that GCMs provide a valid representation of natural variability on all time scales.
Felix Guerrero 142064 Whole 00a. Climate Science These findings are of critical importance to the entirety of American society. These must be publicized and We appreciate the reviewer's comment and will be sure USGCRP is aware of it.
Chapter Findings distributed in as many ways as possible. Distribute through newspapers, Television outlets, social media. This is
very important!
Allison Crimmins 142074 Text Region |00a. Climate Science 16 16 6 39 Please be consistent when showing degrees in both F and C. Sometimes the C is shown in parentheses after the |We appreciate this suggestion and will synchronize the references to C/F accordingly. We also appreciate the
Findings F, but not always (e.g. on line 17 you show the C conversion, but on line 18 for the comparable sentence, you do |suggestion to compare messages over the history of NCA4. Although it is beyond the scope of this summary,
not. See also lines 8 and 36)). This two pager is really great, by the way. It would be particularly interesting to which pertains to NCA4 Vol. 1 only, we will refer it to the USGCRP for future reference.
see how these 10 messages have changed over the course of the NCAs (in terms of confidence and likelihood)
and how they will change in future reports.
Union of Union of 143799 Text Region | 00a. Climate Science 16 16 29 33 The faster rate since 1993 should be mentioned here. Itis an important development, as it affects the future The text in the high-level climate science summary is a high-level, verbatim extract from the Climate Science
Concerned Concerned Findings projections as well as adaptation/resilience measures and decisionmaking. The role of ice sheets could be raised |Special Report which serves as Volume 1 of the Fourth National Climate Assessment. This document was
Scientists Scientists briefly. Also, the link between emissions reduction and lower SLR rates in the second half of the century would | published in November 2017 and its text is not subject to change. However, we refer the reviewer to Vol. 1
be a nice highlight (like it was mentioned in finding 2). Chapter 12, which specifically mentions this point.
Michael MacCracken 144002 TextRegion |00a. Climate Science 16 16 14 14 Regarding the phrase "magnitude of climate changes", it seems to me this needs to be changed. We are We appreciate the suggestion; however, the text in the high-level climate science summary is a verbatim extract|
Findings actually pretty clear on the "magnitude"--it will be degrees--and that is actually of the change in global average |from the Climate Science Special Report which serves as Volume 1 of the Fourth National Climate Assessment.
temperature, and this is pretty much for all scenarios. If in referring to "climate" it is meant to include more This document was published in November 2017 and its text is not subject to change.
variables than temperature, then "magnitude"--if this term is used, needs to be plural. And | am confused why
“changes" is plural here. I'd suggest changing this phrase to "the amounts and patterns of changes in
temperature, sea level, and other climate variables"
Michael MacCracken 144003 TextRegion |00a. Climate Science 16 16 |15 15 I'd suggest saying "cumulative global emissions of greenhouse gases in the decades ahead" in order to get We appreciate the suggestion; however, the text in the high-level climate science summary is a verbatim extract|
Findings across the point that just bringing down future emissions is not what matters, but the path also matters. from the Climate Science Special Report which serves as Volume 1 of the Fourth National Climate Assessment.
This document was published in November 2017 and its text is not subject to change. We refer the reviewer to
Vol. 1 Chapter 14, which discusses cumulative emissions in detail.
Michael MacCracken 144004 Text Region |00a. Climate Science 16 16 13 19 While | presume the "primarily" on line 14 is intended to cover natural influences and changes in aerosol We appreciate the suggestion; however, the text in the high-level climate science summary is a verbatim extract|
Findings amounts, I'd just note that apparently any chance of either carbon dioxide removal or climate intervention from the Climate Science Special Report which serves as Volume 1 of the Fourth National Climate Assessment.
playing a role is also implicit in this term. | do wonder if this is appropriate--might it be that at least the possibility | This document was published in November 2017 and its text is not subject to change. We refer the reviewer to
of carbon dioxide removal needs to be mentioned here, or perhaps saying somewhere something quite generic [Vol. 1 Chapter 14, which discusses mitigation in detail.
with a phrase such as "without the development of as yet unproven interventions that might attempt to offset
some of the forcings or responses" or something similar. It seems to me that given the increasing discussion
about potential interventions, including proposed federal legislation and even some state actions, that
something might need to be said somewhere.
Michael MacCracken 144005 TextRegion |00a. Climate Science 16 16 |16 16 An alternative or additional opportunity to say "cumulative global emissions" We the and have i this into the text where appropriate.
Findings
Michael MacCracken 144006 Text Region | 00a. Climate Science 16 16 16 19 This is another/alternative location where mention could be made of the potential for interventions. There are | We appreciate the suggestion; however, the text in the high-level climate science summary is a verbatim extract
Findings really growing indications that carbon dioxide removal may well be possible and significant (by either direct air |from the Climate Science Special Report which serves as Volume 1 of the Fourth National Climate Assessment.
capture and/or ocean farming/fertilization that uses various waste products to pull carbon into the ocean and This document was published in November 2017 and its text is not subject to change, nor are we able to add
then sinking it) assuming global emissions are brought down be a reasonable percentage by changes in information to this summary that was not contained in that report.
technology. None of the approaches is yet proven or proven as possible at sufficient scale and low enough price,
but quite a number of ideas and early experiments are being done or planned, so it s fair to say the approaches
are not yet proven, but | think it would be a bit narrow to not be at least mentioning that the potential for such
approaches is starting to be looked at. Also fair to say that the balance of benefits and adverse impacts would
be expected to be beneficial, but has not yet been comprehensively assessed.
Michael MacCracken 144007 Text Region |00a. Climate Science 16 16 21 21 Saying "93%" is quite precise given uncertainties of a range of kinds. How about saying "over 90%"? This would |We appreciate and acknowledge this suggestion; however, the text in the high-level climate science summary is

Findings

also be more consistent with the sentence then saying "more than a quarter” which seems much less precise
than "93%" and so indicating there is a good deal of uncertainty.

a verbatim extract from the Climate Science Special Report which serves as Volume 1 of the Fourth National
Climate Assessment. This document was published in November 2017 and its text is not subject to change.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfart E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
Michael MacCracken 144008 TextRegion |00a. Climate Science 16 16 |23 23 1'd suggest deleting "annually" as this implies every year is more than a quarter, and I'm not sure that s true. | We appreciate the recommendation; however, the text in the high-level climate science summary is a verbatim
Findings The statement is true on average, but s it the case every year? | don't think that is directly established. extract from the Climate Science Special Report which serves as Volume 1 of the Fourth National Climate
This document was_published in November 2017 and its text is not subject to change.
Michael MacCracken 144009 Text Region |00a. Climate Science 16 16 27 27 I'd suggest changing "locations" to something like "coastal regions" or something not implying very specific We appreciate the suggestion; however, the text in the high-level climate science summary is a verbatim extract|
Findings places--this result is for regional size areas and not specific sites. from the Climate Science Special Report which serves as Volume 1 of the Fourth National Climate Assessment.
This document was published in November 2017 and its text is not subject to change.
Michael MacCracken 144010 TextRegion |00a. Climate Science 16 16 |29 29 There is one "Global Sea Level'--the global average. So, the global average is rising (I'd note the subject of the | We appreciate the reviewer's suggestion; however, we feel the wording is accurate and grammatically correct,
Findings first sentence of this point is singular, and the bold font part also needs to be singular. Also, I thought the 7-8 and in addition the text in the high-level climate science summary is a verbatim extract from the Climate Science
inches was the amount during the 20th century, and it has risen more since. Special Report which serves as Volume 1 of the Fourth National Climate Assessment. This document was
published in November 2017 and its text is not subject to change.
Michael MacCracken 144011 Text Region |00a. Climate Science 16 16 32 33 It seems to me that associating this possibility with a cause would make it more clear that this could happen. So |We appreciate the reviewer's suggestion; however, the text in the high-level climate science summary is a
Findings perhaps say, "Recent accelerated loss of ice from the Greenland and Antarctic ice sheets suggest thata rise 14" [verbatim extract from the Climate Science Special Report which serves as Volume 1 of the Fourth National
Generally, I think it really helps in communicating to the public if one can link the point to something specific that | Climate Assessment. This document was published in November 2017 and its text is not subject to change. We
is happening and that is in the news. refer the reviewer to Vol. 1 Chapter 12 for more detail.
Michael MacCracken 144012 TextRegion |00a. Climate Science 16 16 35 35 The heading is plural ("Temperatures") but the whole paragraph is given in the singular. Perhaps change As the paragraph addresses changes in both average and extreme temperatures, we believe the plural is
Findings heading to "Increasing Temperatures Across the U.S." and then somehow say that these would contribute to acceptable.
the rise in the average temperature across the US.
Michael MacCracken 144013 TextRegion |00a. Climate Science 17 17 13 13 Again, need to think about singular and plural. "Annual average temperature across the Arctic has increased ... |Annual average temperature is singular. Average plus extreme temperature is plural.
Findings
Michael MacCracken 144014 TextRegion |00a. Climate Science 17 17 |16 16 I'd suggest changing "in late summer" to "for most of the summer" as this change is occurring quite rapidly and | We appreciate the reviewer's suggestion. The text in the high-level climate science summary is a verbatim
Findings the quality of ice in mid-summer now is really getting quite poor (thin and breaking up). In making this change, |extract from the Climate Science Special Report which serves as Volume 1 of the Fourth National Climate
perhaps change "Arctic" to "most of the Arctic Ocean"--so talking about most of the area and also aboutthe | Assessment. This document was published in November 2017 and its text is not subject to change. However, we|
Arctic Ocean and not also referring to the land area. agree that adding "Ocean" would not alter the meaning of this sentence, but rather would improve the clarity of
this paragraph. To that end, we will seek USGCRP input on whether it is possible to add this word.
Michael MacCracken 144015 TextRegion |00a. Climate Science 17 17 |18 19 Change "carbon” to "carbon dioxide" and change "has" to "have". Also perhaps say "global warming" instead of We appreciate the reviewer's suggestion; however, we feel the wording is accurate and in addition the text in
Findings just "warming"--or even better, say "global warming and associated climate-induced impacts" the high-level climate science summary is a verbatim extract from the Climate Science Special Report which
serves as Volume 1 of the Fourth National Climate Assessment. This document was published in November
2017 and its text is not subject to change.
Michael MacCracken 144016 TextRegion |00a. Climate Science 17 17 |21 23 Don't you mean "subtropics" instead of "tropics"? And perhaps, for clarity, say "the dry subtropics". | don't know | We disagree with the reviewer on this comment. This text refers to the following statement from NCA4 Vol. 1
Findings of any significant discussion of the tropics expanding. Chapter 5, which reads: "Evidence continues to mount for an expansion of the tropics over the past several
decades, with a poleward expansion of the Hadley cell and an associated poleward shift of the sub-tropical dry
zones." We refer the reviewer to Vol. 1 Chapter 5 for further discussion, as well as citations and references for
this statement.
Michael MacCracken 144017 TextRegion |00a. Climate Science 17 17 |23 23 I'd suggest changing "Increases in greenhouse gases" to "Ocean warming caused by the rising concentrations of | The text in the high-level climate science summary is a verbatim extract from the Climate Science Special Report
Findings greenhouse gases 13" as it is not the greenhouse gases (or the air pollution) that are directly causing the which serves as Volume 1 of the Fourth National Climate Assessment. This document was published in
increase. And is there really a trend in activity, or the occurrence of especially high intensity hurricanes? November 2017 and its text is not subject to change. Regarding hurricane activity, we refer the reviewer to Vol.
1, Chapter 9 which describes the state of scientific knowledge on hurricane frequency and intensity in the
observational record, including citations and references.
Michael MacCracken 144018 TextRegion |00a. Climate Science 17 17 31 31 1'd suggest changing "Northeast" to "coastlines of northeastern North America", the plural to account for the We appreciate the reviewer's suggestion; however, we feel the wording is clear (the context of tidal flooding
Findings western Gulf of Mexico as well. makes it obvious that it is the coastal areas that are being discussed), and in addition the text in the high-level
climate science summary is a verbatim extract from the Climate Science Special Report which serves as Volume
1 of the Fourth National Climate Assessment. This document was published in November 2017 and its text is not
subject to change.
Michael MacCracken 144019 TextRegion |00a. Climate Science 17 17 |32 34 This sentence would make more sense and be more convincing if it were explained somewhere in a box that the | We appreciate the reviewer's suggestion and are familiar with the graphic they describe; however, the text in
Findings statistical distribution for most climate variables is a bell-shaped curve and that a shifting of the average toward |the high-level climate science summary is a verbatim extract from the Climate Science Special Report which
a greater likelihood or intensity tends to lead to a seemingly disproportional increase in extreme serves as Volume 1 of the Fourth National Climate Assessment. This document was published in November
conditions/outcomes. 2017 and its text is not subject to change, nor is it possible to add boxes containing new content to this summary.
Michael MacCracken 144020 TextRegion |00a. Climate Science 17 17 [39 39 The word "decades" needs to be deleted, or at least changed to "centuries” or even "many centuries". It might | We appreciate the reviewer's suggestion; however, we feel the wording is accurate. NCA4 Vol. 1 Chapter 4

Findings

be useful to say with respect to mid-20th century conditions.

describes a commitment scenario where equilibrium temperature stabilizes over decades (recognizing of course
that other impacts continue to play out over centuries to millennia). In addition, the text in the high-level climate
science summary is a verbatim extract from the Climate Science Special Report which serves as Volume 1 of the
Fourth National Climate Assessment. This document was published in November 2017 and its text is not subject
to change. We refer the reader to Vol. 1 Chapters 4 and 15 for more information on the origin of "decades to
millennia".
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Angelica

Marchi

144769

Whole
Chapter

00a. Climate Science
Findings

The report should remove the unsupported major claim in that "... emissions of greenhouse gases, are the
dominant cause of the observed warming..." The claim (that CO2 causes global warming) is unsupported by any
valid method that has been properly published and peer reviewed. If report authors believe that there is a valid
method published anywhere to support this claim, then please put the citation/reference number for that
method at end of the key sentence, so the supporting logic/method can be easily and located,

The reviewer appears to be unaware of the vast body of literature on detection and attribution that has been
published to date. The reviewer also appears to be unaware that this document is a summary of the Fourth
National Climate Assessment Volume 1, which was published in November 2017 and can be accessed at
science2017.globalchange.gov. The text in this summary is a direct quotation from that document, which

and properly checked. If no proper reference can be located, then the claim (that CO2 causes global warming)
should be removed from the Executive Summary and throughout the report text. The report's key claim - that
CO2 increase causes global warming -- is so important that it should be covered by its own chapter in the report,
which should clearly state the method used to support the claim. What method was used (to show that CO2
causes global warming), who did the research, where is this documented (clear citation), who did the review?
Does this alleged supporting document actually state the conclusion and describe the method and analysis used
to reach the conclusion about C02? What method was used? To my knowledge, no one (not IPCC, EPA, NSF,
NOAA, NAS, etc) has ever cited the proper reference for this key claim because the proper scientific research has
never been done -- no funding agency ever sought to fund research using the scientific method to test (ie.,
attempt to falsify) the hypothesis that CO2 causes warming.... because that would be political heresy. So, the
correct method for testing the hypothesis has been ignored, and instead an undocumented or unvalidated
method has been used. Despite these multiple federal agencies spending over $7billion/year of the public's
money on research... none of their so-called scientists had the good sense to actually apply the scientific
method orto ever ask: What is the best way to test this hypothesis?
https://www.gao.gov/key_issues/climate_change_funding_management/issue_summary. Although the
Report is not clear about what method the authors believe justifies their major statement that "... emission of
greenhouse gases, are the dominant cause of the observed warming..." the reader can make a guess. The
chapter texts hint at two possible reasons (both invalid) for why the authors would believe in their claim that CO2
increase causes global warming: (a) "It's just physics" and (b) The models say so. "It's Just Physics." The
authors' belief is shown by this sentence at end of CSSR Chapter 4: "The first statement regarding
additional warming and its dependence on human emissions and climate sensitivity has high confidence, as

of the radiative of greenhouse gases and the existence of both positive and negative

the state of scientific understanding on this topic based on the peer-reviewed literature. We refer
the reviewer to Volume 1, in particular Chapters 2 and 3, for more information on the scientific understanding of
climate forcing and the scientific basis for the attribution of observed climate change, including relevant citations
and references.

Sally

Sims.

141563

Whole Page

00b. Report Findings

Include national security as an impact category in this summary (and in the NCA4 Report) (add on page 22, line
29, as a new numbered section).

Suggested text: The US Department of Defense (DOD) Natural Resources Program has been proactive on
coordinating management actions to protect endangered and threatened species on DOD-owned lands and
incorporating climate change into natural resource management. DOD expects national security to be
compromised or threatened by a variety of climate impacts, which also intersect with natural resource
management. These impacts include physical impacts on infrastructure on US military bases, disrupted food
security, and increases in terrorism and domestic and intemational climate refugees (Citation: U.S. Department
of Defense, Quadrennial Defense Review 2014).

We do not believe that the level of coverage of national security in the underlying report warrants its own
category. However, it is mentioned in the "Interconnected Impacts" finding. There is also reference to DoD

tand activities in sections 1.3 and 1.4 of the Overview.

Louis

Iverson

141564

Whole Page

00b. Report Findings

Add text (already in the report in Ch 1, page 34, lines 5-12) to the report findings section. Add the following text
at Ch 00b, page 20, line 4 before "Where changes". Start "Where changes" in a new paragraph following.
Climate change has already had observable impacts on biodiversity and ecosystems throughout the United
States, including changes in the characteristics of species that affect how humans interact with them and the
benefits they provide to society. Climate change is producing large scale shifts in the distribution and abundance
of species and s altering ecosystems on land and in the oceans. Many species are shifting their ranges in
response to climate change, and changes in the timing of important biological events are occurring. Climate
change is also aiding the spread of invasive species, which is recognized as a major driver of biodiversity loss and
produces substantial ecological and economic costs globally (Ch. 7: Ecosystems).

We have revised the text in the first part of the paragraph to reflect the revisions suggested here, including
reference to invasive species and shifts in native species migration. However, we retained most of the existing
paragraph as it was because we want to bring forward a more human / societal element to these Report
Findings than is presented in the proposed text in this comment, which focuses squarely on the ecosystems
themselves - and not the human relationship to them.

Kathy

Lynn

141866

Text Region

00b. Report Findings

19

1. Weather is not climate. Unless it is shown that the extreme events being referred to herein are due, not to
weather, but a change in the climate, reference to what may be weather events do not belong in this document.

We disagree. Extreme weather events reveal the vulnerabilities communities face. As such their inclusion in this
document that "assesses the science of climate change and variability and its impacts across the United States,
now and throughout this century" is appropriate. As such, we have not revised the text.

Sean

Birkel

142060

Whole
Chapter

00b. Report Findings

pp 19-23, Paragraphs 1-12: If these claims were true then how is it that the US has grown so prosperous since
the 1900s? You have just finished stating that massive, historically unprecedented climate changes occurred in
the past century, especially in the past few decades. It is a matter of historical record that throughout this period
the quality of life in the US just kept going up and up. Now you say that the next increment of warming will be
completely different and will lead to ruin across the land. No exceptions, no caveats, no qualifications: you are
asking the reader to forget the pattern that held up to now and take your word for it that disaster is coming. If
you really believe that, then you owe it to the readers to be convincing, not cartoonish and apocalyptic. As one
example, the opening phrase "cascading disruptions and damages in ir networks of il

ecosystems and social systems" reads like a Hollywood disaster flick - i.e. fiction. You have a very evocative
style, but it sets a tone at odds with the expectation that this is a serious scientific document.

Additionally, you are making unsupported assumptions about the costs and benefits of policy. You say that
(paragraph 2) "without efforts to reduce carbon emissions and adapt to climate impacts, climate change is
projected to cause substantial damage to the U.S. economy." But the models that tell you this also tell you that
*with* efforts to reduce carbon emissions, climate change is projected to cause substantial damage to the U.S.
economy: in other words, the policy measures will not prevent or even mitigate the damages. So, you should
not refer to them as if their enactment would make any difference. The only policy measures that would
appreciably change the warming trajectory involve very extreme reductions in carbon emissions that, on any
mainstream reckoning, would cost far more than the value of the avoided damages. If you are prepared to point
that out then you can discuss policy, but otherwise stick to the science.

The text has been edited to clarify levels of damage expected under different emissions levels. The comment
about the affect of policy measures on the warming trajectory and associated costs is inconsistent with findings
in the Mitigation chapter and elsewhere in the report; therefore, no revisions were made.
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Allison Crimmins 142075 TextRegion | 00b. Report Findings 19 19 |5 5 This sentence says that risks are projected to intensify without adaptation, but it could be argued that the risks | We have revised the Report Finding so it now reads: "Climate change creates new risks and exacerbates existing
will intensify with or without adaptation. Yes, mitigation could mitigate these risks. But adaptation is in part vulnerabilities in communities across the United States, jeopardizing economic growth, human health and safety,
about what you do after the fact, after the risk is imminent. There are, of course, adaptation measures that could |and quality of life." We have also deleted the last sentence of the supporting paragraph and replaced it with
be made in preparation for the risks, but | worry that this phrasing makes it sound like we can adapt our way out | "Prioritizing adaptation actions for the most vulnerable populations would contribute to a more equitable future
of risks. We can't- we can adapt our way out of damages, but not out of the risk. And adaptation comes with it's |within and across communities, and global action to mitigate greenhouse gas emissions will substantially reduce
own set of costs. Suggest rewording to: "Climate change exacerbates existing vulnerability and creates new climate-related risks for these populations."
risks in communities across the United States. " | would also alter the end of the following paragraph to drop this
toss-away mention of adaptation or mitigation. It s already better characterized in finding 2 and 12.

Allison Crimmins 142076 TextRegion |00b. Report Findings 19 19 |7 14 This text is rather vague and jargon-filled (e.g. "interdependent networks" -what even is that?). | would We have revised the first sentence of this supporting paragraph to read: "More frequent and intense extreme
recommend using bolder, more concise language. For example: "More intense weather and climate extremes |events will continue to damage infrastructure, ecosystems, and social systems that provide essential goods and
will continue to damage the infrastructure, ecosystems, and social systems that provide essential goodsand | services to communities." We have replaced the last sentence of the paragraph with "Prioritizing adaptation
services to communities”. That is 10 words shorter, much easier to understand, and doesn't sound like you're actions for the most vulnerable populations would contribute to a more equitable future within and across
quibbling or unsure about whether weather extremes will happen . Note that you mention "new risks" in the communities, and global action to mitigate greenhouse gas emissions will substantially reduce climate-related
italicized text, but do not explain what those are in this underlying paragraph. Because #12 is on adaptationand |risks for these populations." We have maintained the reference to "new risks" because we feel that these are
mitigation, suggest not including it here. The way it is phrased in #1 seems to be contradicted by the #2 finding. |covered well in the remaining report findings. We have made edits to ensure that text in the #1 finding is

consistent with phrasing in the #2 finding.

Allison Crimmins 142077 Text Region |00b. Report Findings 19 19 20 22 Simplify by deleting "many of which are expected to.... over the coming century". First of all, you just told us We have deleted the text, as suggested in this comment.
thatin the CSSR overview. Second, you say it already by saying "increasingly disrupted" and "increasingly
affected"” in the sentence before and after this one. Keep these sentences short and to the point.

Allison Crimmins 142078 Text Region |00b. Report Findings 19 19 26 26 Why just "carbon emissions" and not GHG emissions? I've noticed this in a few places. We have replaced "carbon" with "greenhouse gas" here and the three other instances in the Report Findings

section, where it was appropriate to do so.

Allison Crimmins 142079 Text Region |00b. Report Findings 20 20 1 2 Delete everything after the semi-colon. This is not a key finding. | could replace the word "water" with literally | We have deleted the text, as suggested in this comment, and have added text reading "Water management
every other sector in this report and this sentence would remain the same. Adaptation is already covered in #12. | strategies that account for changing climate conditions can help prepare the Nation for present and future risks

to water security, but implementation of such practices remains limited." This text is consistent with findings of
the Water chapter, and offers a perspective on adaptation that is specific to the water sector.

Allison Crimmins 142080 TextRegion |00b. Report Findings 20 20 9 10 Suggest: "Changes in temperature and precipitation drive by climate change increase air quality risks from We have revised the text to read: "Changes in and ion are i air quality and
wildfire, ground-level ozone (smog), and allergens." health risks from wildfire and ground-level ozone (smog)." We have added a separate sentence to address

allergens: "The frequency and severity of allergic illnesses, including asthma and hay fever, are expected to
increase as a result of a changing climate."

Allison Crimmins 142081 TextRegion |00b. Report Findings 20 20 |15 16 Any reason the other populations of concern were omitted here? People with disabilities, people with pre-exiting | The existing text reflects Key Message 2 in the Health chapter. The full list of populations of concern in that
health conditions, certain occupations, tribal communities, etc.? chapter s a full paragraph and is too long for inclusion here; we have chosen to include those reflected in their

high level messaging. We have changed the text to read "populations including..." to better indicate that the list
is not intended to be exhaustive.

Allison Crimmins 142082 Text Region | 00b. Report Findings 20 20 9 19 There is no mention of mental health in this section, though it was an entire chapter of the health assessment. A sentence on mental health has been added: "Extreme weather and climate events can have lasting mental
Consider adding that in. Would also recommend moving the sentence on adaptation to the key finding on health in affected particularly if they result in degradation of livelihoods or
adaptation. Itis too redundant here for a high level overview of report findings. community relocation." More specific text on mitigation and adaptation has also been added: "Adaptation and

mitigation policies and programs that help individuals, communities, and states prepare for the risks of a
changing climate reduce the number of injuries, illnesses, and deaths from climate-related health outcomes.
Many emission sources of greenhouse gases also emit air pollutants that harm human health. Addressing these
common emission sources will both mitigate climate change and immediately improve air quality, benefiting
human health."

Allison Crimmins 142083 Text Region | 00b. Report Findings 21 21 10 1 So, my take-away from this last sentence is that this problem is already being handled and | don't need to worry [ This section has been edited to read: "Adaptation strategies, including prescribed burning to reduce fuel for
about it. This clashes with the strong, bold sentence above that says transformative impacts cannot be avoided |wildfire, creation of safe havens forimportant species, and control of invasive species, are being implemented to
without reductions in carbon (not all GHGs?) emissions. Many of these report findings have these vague address emerging impacts of climate change on valued ecosystems and natural resources. However, many
statements about adaptation options existing, with no real quantitative substance or evaluation of theirimpact ~|impacts, including losses of unique coral reef and sea ice ecosystems, can only be avoided by significantly
or reason for their being in a key finding. This does not seem responsive to NAS suggestions for inclusion of reducing carbon dioxide emissions." We have also added more specificity to the adaptation statements in other
adaptation. Rather it is confusing to the reader. There seems to be an effort to stick the word "adaptation" in report findings.
where possible, without scientific research to back it up, and at the expense of talking about mitigation. In this
finding, the reader isn't even told what kind of adaptation strategies the literature has found that addresses
emerging ecosystem impacts, or how they do so. Just that there are strategies. Suggest deleting this sentence
as itis redundant to #12.

Allison Crimmins 142084 TextRegion |00b. Report Findings 21 21 |17 28 Suggest including wildfire. Also on line 23, you may want to put the word "crop" outside the parentheses. Also, | Wildfire has been added and parentheses have been removed. More specifics on adaptation strategies have
why mention adaptation strategies and not What are these trategies? How | been included as well as a reference to their to levels of
do they work? Could I put this exact sentence at the end of every single one of these key findings? So, then, is it
really a key finding of agriculture?

Allison Crimmins 142085 Text Region |00b. Report Findings 21 22 30 2 This is the best key finding yet. Well written, clear, examples provided, bold statements, no vague mention that | The authors appreciate this comment.
some sort of strategy exists

Allison Crimmins 142086 Text Region |00b. Report Findings 22 22 6 7 Again, why just carbon emissions? Again, | could take everything after the semi-colon and put it in any of these |"Carbon emissions" has been changed to "greenhouse gas." The Coastal Effects chapter specifically addresses
key findings and it would make perfect sense. How is this a finding specific to ocean and coasts? the potential for coastal impacts to have cascading impacts on the rest of the country. More specifics on impacts

on coastal energy and transportation infrastructure and cascading impacts to the larger economy have been
added to the underlying paragraph.

Allison Crimmins 142087 TextRegion |00b. Report Findings 22 22 9 16 This paragraph is very well-written and, unlike many other findings, has more specifics about mitigation and The authors appreciate this comment and have edited other report findings based in part on this model.
adaptation that help me understand why these topics are addressed in the oceans and coasts section. This tells
me what will happen even under a low emissions scenario- great! It tells me about the sort of economic impacts
I'll expect- not just that economic impacts will happen generally. Great! And it tells me that specific adaption
measures (to guard against coastal flooding) will have an impact on economic losses, instead of just saying that
adaptation strategies exist and can generally help. Great! Suggest using this as an example to edit other key
findings.

Allison Crimmins 142088 TextRegion |00b. Report Findings 2 2 |33 34 Suggest rewording "added stressor". This s a bit jargon-y and begs the question "added to what?". In the This phrasing has been removed.
second sentence you say "additional risks". Additional to what?

Allison Crimmins 142089 TextRegion |00b. Report Findings 22 2 |35 36 This sentence reads "Events that lead to disruption and damage can result in more frequent and longer-lasting | This text has been removed.

disruptions". What?
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Allison Crimmins 142090 TextRegion | 00b. Report Findings 2 22 |33 40 This paragraph needs substantial revision. It s very unclear what the message is meant to be- it seems as if the | This paragraph has been rewritten to address these and other comments: "Climate change presents added risks
authors are confused themselves. It makes me wonder if this even rises to the level of a report finding. A phrase | to interconnected systems that are already exposed to a range of stressors such as aging infrastructure, land-use
that gets across "it's complicated" in key finding #1 would cover this. At least, suggest picking "interconnected” | changes, and population growth. Extreme weather and climate impacts on one system can result in increased
and drop "interdependent”. Suggest dropping the last throw-away sentence about some vague sort of efforts to | risks or failures in other critical systems, including water resources, food production, energy and transportation,
address the problem (you never say what they are or how they'd address the problem). Suggest making this | public health, international trade, and national security. The full extent of climate change risks to interconnected
paragraph about the fact that much of the climate research focuses on impacts on one sector/impact/area ata |systems, many of which span regional and national boundaries, are greater than the sum of risks to individual
time, when in the real world that's not how it works. AND definitely let me know why | should care about that. sectors and cannot be understood in isolation. Failure to anticipate interconnected impacts can lead to missed
Does it mean that our efforts to understand the impacts of climate change are underestimating the potential opportunities for managing the risks of climate change and can also lead to management responses that
impact by missing these connections? While we catalog the individual impacts of climate change, are the true increase risks to other sectors. Joint planning with stakeholders across sectors, regions, and jurisdictions can help
impacts greater than the sum of the parts- and therefore there is even more urgent a need to take action? identify critical risks arising from interaction among systems ahead of time."

Allison Crimmins 142091 TextRegion |00b. Report Findings 23 23 |1 3 This key finding says it is about adaptation and mitigation. But then it only talks about adaptation in the italicized | This finding has been edited to reflect both adaptation and mitigation findings and includes more specifics on
text. And that text only tells me that someone is working on the problem somewhere- not how they're doing it or | adaptation to date. Greater specificity has been added to mention of adaptation activities in the other findings.
whether it will be effective. Just that strategies exist. Is that really a finding that is key? Can you take some of
the better (less vague) adaptation sentences from the above findings to rebuild this key finding?

Allison Crimmins 142092 TextRegion |00b. Report Findings 23 23 s 10 This paragraph needs substantial revision. Delete the second sentence- it tells me nothing. Make the last This finding has been rewritten completely and now includes this language: "While adaptation can reduce
sentence the first sentence. Then, explain to me what sorts of adaptation strategies the literature found to be damages in a number of sectors, early and substantial global greenhouse gas emissions reductions are essential
effective and how. What impacts are we avoiding, what ones can we not avoid? Tell me something about the | to avoid more severe consequences in the long term. Current actions do not yet approach this scale. " Greater
timing and cost of adaptation strategies. Importantly, there is nothing in this paragraph about mitigation. Either |detail on effective adaptation strategies has been added to the other report findings.
add it to this paragraph or separate it out into it's own key finding, which seems like it would come before
adaptation.

Juanita Constible 142445 Text Region | 00b. Report Findings 19 19 25 29 The last sentence in this paragraph is a bit hard to follow. Recommend breaking into two sections. We broke this long sentence into two sentences.

Juanita Constible 142446 TextRegion |00b. Report Findings 20 20 |9 19 Please consider i in this along with given the combined effects of | Text responding to this comment has been added: "Many emission sources of greenhouse gases also emit air
traditional air pollutants (e.g., NOx and SOx) and climate change on air quality. Furthermore, efforts to cut pollutants that harm human health. Addressing these common emission sources will both mitigate climate
emissions over the long-term will have near-term health benefits. change and immediately improve air quality, benefiting human health."

Social Science | Coordinating 143248 Whole 00b. Report Findings This section should also provide a summary of key findings for the 'urban areas'. This issue is broadly covered in the Health, Infrastructure, and Oceans & Coasts findings.

Committee Chapter

Union of Union of 143682 Whole 00b. Report Findings It was somewhat surprising and confusing that the overall "NCA4 Report Findings" did not align with the sector | The intent was to provide a more synthetic summary of what the entirety of the underlying report concludes -

Concerned Concerned Chapter chapters fully. not just a one-to-one distillation of the sectoral issues. Moreover, the assessment revealed that cross-cutting

Scientists Scientists issues that do not have a singular home in the report warrant greater visibility.

Union of Union of 143683 Text Region | 00b. Report Findings 21 21 13 15 Other key things worth emphasizing at this level could be: changing seasonality, decreasing resilience to Soil erosion and changes in water availability are mentioned in the text. Wildfire on rangelands is mentioned in

Concerned Concerned extreme events, increasing loss of natural resources that farms and ranches depend on in the longterm (sail, the finding itself. In the Agriculture chapter, longer growing seasons are discussed in the context of effects on

Scientists Scientists clean water, clear air) pollen allergies, which are covered in the Health finding.

Union of Union of 143684 Text Region |00b. Report Findings 21 21 18 18 Health of rural communities doesn't seem to fit here This has been changed to "economic health."

Concerned Concerned

Scientists Scientists

Union of Union of 143685 TextRegion | 00b. Report Findings 21 21 |25 26 These changes threaten more than just commodity grain production, and also put individual farmers and The following text has been added: "These changes threaten future gains in commodity crop production and put

Concemed | Concerned ranchers at risk. Consider rephrasing to acknowledge this "These changes threaten the livelihoods of farms and [ rural livelihoods at risk." The text on food security and small versus larger farms is not covered in the underlying

Scientists. Scientists ranches across the U.S. Furthermore, they threaten major components of the current agricultural sector, chapters; no change.
including grain putting the ics of regions atrisk. These impacts will
affect farms of all sizes. Levels of food security may alsorise as a result of these impacts.

Union of Union of 143686 Text Region | 00b. Report Findings 21 21 26 28 This may give the il 1 that is well on its way, and also doesn't mention whatthe | The following text has been added to address this and other 2 ion strate are

Concerned Concerned scope of the strategies could be. Consider reframing to highlight some potential strategies, risks and levels of  |available to cope with adverse impacts of climate variability and change. These include altering what is

Scientists. Scientists change and needed i to acheive produced, modifying the inputs used for production, adopting new technologies, and adjusting management
strategies. However, these strategies have limits under severe climate change impacts and require sufficient
long- and short-term investment in changing practices. In some regions, adapting to longer-term climate
changes will likely require long-term changes and proactive investment in management, including regional shifts
of agricultural practices and enterprises."

Michael MacCracken 144021 TextRegion | 00b. Report Findings 19 19 |11 14 Actually, "mitigation” will, for quite along period, only reduce the rate of increase of these problems. While We have deleted this sentence entirely based on other comments noting the lack of clarity in the sentence and

adaptation can reduce or possibly even eliminate vulnerability, this is not the case for mitigation--and | think this |the fact that the intent appeared to be captured better in other Report Findings.
needs to be made clearer here (i.e., that we cannot avoid at least some more change, even if we went to zero

Michael MacCracken 144022 TextRegion | 00b. Report Findings 19 19 |17 18 The phrasing here makes it seem adaptation and mitigation won't be of any use at all--giving the impression | We have revised this finding to read: "Without global and regional efforts,
that there is no reason to do them. The phrasing needs to be changed to something like "even though mitigation | climate change will increasingly cause losses to American infrastructure and property and impede our economic
and efforts can moderate impacts and their future growth” growth over this century."

Michael MacCracken 144023 Text Region |00b. Report Findings 19 19 20 20 It would read smoother if this said "being disrupted" We disagree; the phrase "expected to increasingly disrupt" relays a finding based on projections while "being
disrupted” refers to something occurring in the present. As a result, the suggested modification would change
the sentiment of the Report Finding and we have, therefore, not changed the text.

Michael MacCracken 144024 Text Region | 00b. Report Findings 19 19 23 23 On the use of "will", this is making the assumption that there is nothing that cannot be done to adapt and reduce | We have revised this finding to read: "Without agg global and regional efforts,
vulnerability, etc. I'd suggest adding a caveat here in some way indicating that the impacts can possibly be climate change will increasingly cause losses to American infrastructure and property and impede our economic
moderated in some ways. And, if the US is being less affected than many developing countries, is the sign of the [growth over this century." We have removed the reference to competitiveness. Finally, the point regarding
competitiveness really clear? | would also suggest mentioning that it is not just the weather/climate related "associated impacts" is implicitly addressed already in the last sentence, so no change to the text has been
changes themselves that are the issue, but also the associated impacts. For example, it may well be that climate{ made.
related impacts on agriculture in multiple regions may well put the global economy at risk--so associated
impacts really do need to be

Michael MacCracken 144025 TextRegion | 00b. Report Findings 19 19 |27 27 I'd suggest changing "climate impacts" to "the changing climate conditions and sea level rise” as itis these one | The existing text is more concise and consistent with how this is addressed throguhout the report, so we have not
tends to adapt to. One might account for (or reduce vulnerability to) various types of impacts, but it is the revised the text in light of this comment.
changes themselves that one tries to adapt to.

Michael MacCracken 144026 TextRegion |00b. Report Findings 19 19 |29 29 How about adding an "unless" phrase, indicating the types of steps that could be taken to reduce these To address this and other comments, this finding has been changed to "Without aggressive global mitigation and|

amounts. Also, after inflation, "hundreds of billions of dollars" may not be worth much in the future--might it be
useful to refer to percentage of GDP or indicate "in today's dollars" or something.

regional adaptation efforts, climate change will increasingly cause losses to American infrastructure and property
and impede our economic growth over this century." Regarding the relative value of "hundreds of billions of
dollars", the Front Matter has been modified to reflect the fact that all dollar values are given in $2015, where
possible, and in the interest of keeping the text concise, we have not revised the text.
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Michael MacCracken 144027 TextRegion | 00b. Report Findings 19 19 [31 31 Might it also be helpful here to also mention "agriculture and industries" and not leave those uses implicitly in | In an effort to keep these high-level statements as concise as possible, we have not changed the text and trust
"humans" the reader will understand that "humans" here includes human systems such as agriculture and industry.

Michael MacCracken 144028 Text Region |00b. Report Findings 19 19 32 32 Change "is being" to "are being" We have revised the text to reflect this suggestion.

Michael MacCracken 144029 Text Region | 00b. Report Findings 19 19 33 33 How about changing "risk" to "costs and risks"? It is not just risk being affected. It might even be mentioned We have added "and costs" to the text to address the first part of the comment, but in the interest of keeping
that changes in traditional uses are being impacted--such as changing over from lawns to xeric landscaping, this high-level Report Finding concise, we did not include mention of some of the examples given at the end of
recycling of water, and more. Indeed, even the need for desalination plants. this comment.

Michael MacCracken 144030 TextRegion |00b. Report Findings 19 19 |36 36 Itis not just "risk of drought" but "likelihood and occurrence of drought'—things are happening now, not just We have not changed the text. The use of "risk" here captures both current and future in a concise way.
presenting a risk of occurrence. Moreover, it's not just the "likelihood" or "occurrence" of drought, but also the extent, severity, duration, etc.

"Risk" captures all of these elements.

Michael MacCracken 144031 Text Region |00b. Report Findings 19 19 35 35 I'd suggest changing "interaction ... is" to "interactions ... are" We have revised the text to reflect this suggestion.

Michael MacCracken 144032 TextRegion |00b. Report Findings 20 20 |28 28 I'd suggest changing "increasingly disrupt" to "are projected to increasingly disrupt" and somewhere here This change has been implemented.
introduce an "unless" phrase indicating what needs to be done to reduce the risks and occurrences. It seems to
me that at least some hope has to be given to indicate that taking action can make a difference (and this applies
throughout this section).

Michael MacCracken 144033 Text Region |00b. Report Findings 20 20 34 36 Good type of concluding sentence for each of the various points--indicate what can be done, give some hope The authors are grateful for this comment.
and reason to act.

Michael MacCracken 144034, TextRegion | 00b. Report Findings 20 20 |39 a1 Transformative changes are already occurring--for example, the wester pine forests in the West are dying (or | This text has been edited and now reads: "Without aggressive reductions in global greenhouse gas emissions,
already mostly dead) and change is already happening. It would be useful to somehow here indicate that these impacts on some will occur. Some ecosystems, such as coral reef and sea ice
changes are already underway, not just a prospect for the future, as "will" implies. The first sentence of the ecosystems, are already experiencing transformational changes.”
supporting paragraph on the next page indicates changes are already underway, so it is really a question of
revising the summary to match the text.

Michael MacCracken 144035 Text Region |00b. Report Findings 21 21 13 14 I'd suggest "disrupt" to "are increasingly disrupting"--the present text is just sort of a statement of a sensiti This text has been changed to "expected to increasingly disrupt" to reflect the findings of the Agriculture chapter.
not really clearly indicating that it is going on.

Michael MacCracken 144036 TextRegion |00b. Report Findings 21 21 14 14 Are crop yields really going down? Is not what is that various measures and The existing text does not state that crop yields are growing down now. However, for greater clarity about future
improvements are keeping crop yields up and that what the issue is and is going to be whether such efforts can |impacts this sentence has been edited to read "Climate change presents numerous challenges to sustaining and
keep up with climate change. When such changes have been occurring on local to variability and regional enhancing crop productivity, livestock health, and the economic health of rural communities."
changes, adaptation has been able to moderate and overcome adverse impacts, but with change going on
everywhere, this is going to become increasingly difficult.

Michael MacCracken 144037 TextRegion | 00b. Report Findings 21 21 |15 15 Is not the agricultural economy in the US really booming? What is threatened are the small farmers who are We have added text on changes in the viability of particular agricultural enterprises in regions. While the
increasingly facing conditions that they cannot, as individuals, really deal with. So, the overall economy does [ Agriculture chapter discusses the higher vt of rural due to limited i and sociall
well, but individual farmers suffer. | think this is what we came up with in the first national assessment—-and itis |services, neither the Agriculture chapter nor the applicable regional chapters address relative economic effects
a real distinction to be made. When individual farmers tend to keep to their practices, they end up becoming too | on individual farmers versus the larger sector.
poor (through successive bad years) to have the resources to change to new practices, so they go broke and
suffer and some newcomer comes (perhaps for a big company) and takes over and starts up with different
practices until they too get overcome by the changes. So, the economy does okay, but the individual farmers
suffer. [Given IPCC sometimes has said that productivity of US agriculture is projected to increase, one has to
explain how climate change can be bad for at least some of those involved and the communities they live in.]

Also, climate change modifies competitive relationships among regions, and who can grow each crop most cost
efficiently and reliably, and so adaptation is not just to the particular situation for a particular farm, but also has
to consider the national and international farm economies and changing cost and other advantages and

i requiring ongoing of all sorts of i that can really the situations
faced by farmers and is sure to lead to more and more challenges and failures (and if all farmers in a region
happen to make the same bad decision, then overall performance can be affected, etc.). Really important to be
clear on difference between overall economy and the well-being and success of particular farmers and particular
regional agricultural economies.

Michael MacCracken 144038 TextRegion | 00b. Report Findings 21 21 |17 18 Suggest changing "to crop” to "to sustaining and enhancing crop"--more literally correct. I'd also suggest This change has been implemented.
changing "health" to something like "economic health" or "economic viability" or something to indicate this is
about the well-being and economic strength of rural communities and not about individual health (of course,
depression about the worsening situation may lead to opiod use and declining physical health, but | don't think
that is what is meant here).

Michael MacCracken 144039 Text Region |00b. Report Findings 21 21 23 23 Care needs to be taken here with use of the word "yields", which usually refers to production per acre, and often | The agriculture chapter finds that "yields from major U.S. commaodity crops are expected to decline as a
for good conditions, etc. Yes, yield in particular regions for particular crops can be affected due to a particular | consequence of higher temperatures,” so no change has been made. However, the first sentence of the
weather situation (that happens all the time due to variability, etc.), but this problem is usually overcome by supporting paragraph now reads: "Climate change presents numerous challenges to sustaining and enhancing
each farmer planting the crop likely to return the best investment for the particular situation they face. What | [crop productivity, livestock health, and the economic health of rural communities."
understand is more seriously threatened is likely overall production of the collective agriculture industry rather
than yield (it will likely be good in some locations and situations and not in others). And the difference between
effects on yield versus overall production needs to be clearly made because how one responds to each type of
challenge is different.

Michael MacCracken 144040 Text Region | 00b. Report Findings 21 21 26 28 I'd suggest changing "There are" to "There potentially are"--the on-the-ground real situation really can matter. | The following text has been added to address this and other 2 ion strate are
Theoretically, universities and agricultural centers can develop need strains of a seed, etc.—-but that doesn't available to cope with adverse impacts of climate variability and change. These include altering what is
mean they can do it fast enough for everyone so that real adaptation can occur. And, if we don't as a country produced, modifying the inputs used for production, adopting new technologies, and adjusting management
invest in this, it won't happen. So, do add "potentially" and then add a phrase at the end of the sentence strategies. However, these strategies have limits under severe climate change impacts and require sufficient
something like, "assuming that sufficient long-and short-t¢ is made in ibili long- and short-term investment in changing practices. In some regions, adapting to longer-term climate
into practice." changes will likely require long-term changes and proactive investment in management, including regional shifts

of agricultural practices and enterprises."

Michael MacCracken 144041 TextRegion | 00b. Report Findings 21 21 |30 30 I think "services" here is insider jargon. How about for the public saying something like "benefits and functions"? [ This text has been changed: "Outdoor recreation, tourist economies, and quality of life are reliant on benefits

provided by our natural environment that will, in many ways, be degraded by the impacts of climate change."

Michael MacCracken 144042 Text Region | 00b. Report Findings 21 21 34 34 Why not use "and" instead of "or"? This change has been implemented.

Michael MacCracken 144043 TextRegion | 00b. Report Findings 21 21 |35 36 Itis not obvious how the "health" of these people is directly affected, and that does not seem to be mentioned in | "Health" has been removed.

the paragraph (well, except of "loss of identity", but given how fast the whole world is changing, this seems a
pretty general problem. It also might be said here (as is then explained later) that such changes can affect the
economic well-being of the communities and not just the individuals.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfan E.nd Comment Response
ID Type Number | Page [Page [ Line | Line

Michael MacCracken 144044, TextRegion | 00b. Report Findings 21 21 |36 38 1 would think that winter recreation (e.g., skiing) merits special mention as an example. A reference to winter recreation with regional detail has been addedd.

Michael MacCracken 144045 TextRegion | 00b. Report Findings 22 2 s 5 Justto note that for a parallel structured comment in point 6, the second phrase was made into an independent | This change has been implemented.
point. Being consistent would likely be helpful and I think having two sentences rather than one would be helpful
to the reader.

Michael MacCracken 144046 Text Region | 00b. Report Findings 22 22 9 10 Might higher waves due to more powerful storms and the melting back of sea ice also be worth mentioning? "Retreating arctic sea ice" has been added.

Michael MacCracken 144047 TextRegion | 00b. Report Findings 22 22 |10 13 Very strange punctuation and phrasing of this sentence. This sentence has been edited to read: "Rising water ocean , retreating arctic sea ice,
sea level rise, high tide flooding, coastal erosion, higher storm surge, and heavier precipitation events threaten
our oceans and coasts."

Michael MacCracken 144048 Text Region |00b. Report Findings 22 22 14 14 Change "is expected" to "are expected" The existing sentence is grammatically correct -- "is" refers to "lasting damage." No change.

Michael MacCracken 144049 Text Region | 00b. Report Findings 22 22 14 15 Why only to "personal financial loss"? There are lots of businesses, big and small, along coasts, and then "Businesses" has been added to this sentence.

investments in/services for them by banks and insurance carriers can also put whole companies at risk (or in
Florida given they self insure hurricane damage, the economies of whole states).

Michael MacCracken 144051 TextRegion |00b. Report Findings 2 22 18 20 It might also be noted that their adaptive potential is limited by the small extent of their communities such that ~ [ The first sentence of the underlying paragraph has been changed to: "Many Indigenous peoples are reliant on
they cannot, as communities, easily relocate, and also that the ecological ranges of natural flora and fauna on natural resources for their economic, social, and physical well-being, and are often uniquely affected by climate
which they have traditionally and culturally been dependent on and tied to, and shift to well beyond the change," and another sentence has been added that addresses this issue: "In many parts of the United States,
locations of reservations to which they are tied by cultural affinities, etc. So, the notion of moving to adapt is Indigenous peoples are considering or actively pursuing community relocation in response to climate-related
much less an option open to them and changing what they do disrupts the cultural traditions and societal impacts, presenting challenges to maintaining cultural and community continuity."
interactions that anchor their lives. So, I think a sentence needs to be added about how at least some adaptation
approaches would require a level of disruption to their societies that is greater than for those from the western
cultures that don't nearly as closely tie individuals to their natural as do Indi

Michael MacCracken 144052 TextRegion |00b. Report Findings 22 2 |22 22 Needs a period after "tourism"--or maybe say "tourism and more." Then start a new sentence. This text region has been edited and now reads: "Many Indigenous peoples are reliant on natural resources for
their economic, social, and physical well-being, and are often uniquely affected by climate change. The impacts
of climate change on water, land, coastal areas, and other natural resources, as well as infrastructure and related
services, are expected toi disrupt peoples’ I and including
agriculture and agroforestry, fishing, recreation, and tourism."

Michael MacCracken 144053 TextRegion |00b. Report Findings 2 2 |23 24 I'd suggest changing this to read: "Indigenous communities, which rely proportionately more on these resources | This text region has been edited and now reads: "Many Indigenous peoples are reliant on natural resources for
and economic sector to support their economic, social, and physical well being, will face more difficult challenges |their economic, social, and physical well-being, and are often uniquely affected by climate change. The impacts
than other communities as ..." | think this would help to more clearly indicate the special problems that such of climate change on water, land, coastal areas, and other natural resources, as well as infrastructure and related
communities face. services, are expected to il disrupt peoples’ iy and including

agriculture and agroforestry, fishing, recreation, and tourism."

Michael MacCracken 144054 TextRegion |00b. Report Findings 2 2 |30 30 I'd suggest changing "are vulnerable" to "will become increasingly vulnerable” This finding now reads: "Climate change affects the natural, built, and social systems we rely on individually and
through their connections to one another. These interconnected systems are increasingly vulnerable to
cascading impacts that are often difficult to predict, threatening essential services within and beyond the
Nation’s borders. "

Michael MacCracken 144055 TextRegion | 00b. Report Findings 22 2 |37 38 That this is the only place that "national security" (meaning military considerations) is mentioned suggests that it|We do not believe that the level of coverage of national security in the underlying report warrants its own
would be useful adding another finding relating to what the military leaders are saying about the significance to | category. However, it is mentioned in the "Interconnected Impacts" finding. There is also reference to DoD
their mission of climate change--which has generally been more clearly recognized and being taken on as a il tand activities in sections 1.3 and 1.4 of the Overview.
challenge than for many other communities and sectors across the United States. There is plenty of
documentation of what the military's concerns and challenges are--mention, or at least reference, needs to be
made, including by having a separate point in this summary.

Michael MacCracken 144056 TextRegion | 00b. Report Findings 23 23 |5 9 And no mention of the national security challenges here, where they could also be mentioned, including National security is mentioned in the "Interconnected Impacts" finding. There is also reference to DoD

ing the types of efforts of the defense ity. il tand activities in sections 1.3 and 1.4 of the Overview. No change.
Michael MacCracken 144057 Whole 00b. Report Findings | was surprised to see virtually no mention about how what is happening out in the rest of the world willaffect | KF #2 (Economy) and #3 (Interconnected Impacts) include references to the effects on the United States from
Chapter the US, so areas covered by national security community, environmental refugees, spread of infectious diseases |the impacts of climate change abroad.
through international travel, impacts on US investments and interests overseas, and more. | would think that
some sort of summary point is needed with respect to such impacts, changing relative well-being and
environmental threats to some nations, etc. Pretty clearly, the press of advancing society will be seen as the
cause of the problems, and the U.S. is likely to be seen as the leading force driving such changes through its
major companies and expansive economic footprint. So, at least a point is needed that all of this is not really
covered here, orif itis, it merits a point.
Don Bain 140832 TextRegion |01. Overview / 45 45 7 7 The sentence states we may expect 1 to 4 feet of sea level rise but does not provide the corresponding time This text has been removed and we have added a map on U.S. sea level rise projections.
Executive Summary reference, for example "by 2100."

Elizaveta Ristroph 140901 TextRegion |01. Overview / 25 25 23 23 Relocation is not being "forced," unlike past forced relocations by the US government of Native peoples. Some | We have deleted this sentence as the content is covered elsewhere and other comments urged us to cut content|

Barrett Executive Summary people can and will remain at Isle de Jean Charles and Kivalina until they die. Suggest deleting the word "forced" | that is redundant.

Elizaveta Ristroph 140902 Text Region |01. Overview / 26 26 12 12 typo--"remains" should be "remain" This correction has been made, though much of this content has been moved to the Front Matter or deleted in

Barrett Executive Summary an effort to minimize , pare back the length of the Overview, and focus on the main findings.

Elizaveta Ristroph 140903 TextRegion |01. Overview / 33 33 32 33 Because Celsius and Fahrenheit are not ratio variables (there is no true "zero," unlike for distance and age) it This statement is not accurate. The scientific literature refers to this change occurring "more than twice as fast..."

Barrett Executive Summary does not make sense to say that the Arctic is warming twice as fast as the rest of the planet. Suggest deleting | See https://science2017.globalchange.gov/chapter/11/. No change to the text has been made.

"more than twice as fast as" and inserting "much faster than"

Elizaveta Ristroph 140904 TextRegion |01. Overview / 34 34 2 2 It seems to be over-romanticizing to suggest that all Native communities in the north use ice cellars....at this This suggestion has been implemented.

Barrett Executive Summary point some families, often whaling captains, are using them. Suggest replacing "native" with "some Native."

Elizaveta Ristroph 140906 TextRegion |01. Overview / 47 47 37 37 it may be an overstatement to suggest that Indigenous peoples are considering relocation in every region of the | This text has been removed.

Barrett Executive Summary USA--I am only familiar with planned relocation in Louisiana, the Pacific Northwest, and Alaska. Suggest deleting
the phrase "In nearly every region of the United States"

Robert Kopp 141159 TextRegion |O1. Overview/ a1 a1 |20 21 What wage is assumed here? Are these numbers for the current economy with RCP 8.5, or a future economy? | The metric is not purely lost wages, but lost economic productivity. For more detail on the methodology

Executive Summary These numbers imply an average wage of $80/hour. underpinning this analysis, please see:
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryld=335095

Robert Kopp 141160 TextRegion |01. Overview / 45 5 |6 6 "At least several inches" describes global mean sea level rise between 2000 and 2030, but not "in the next This text is consistent with Key Message 4 of Our Changing Climate and the Climate Science Special Report.

Executive Summary fifteen years" (where sea-level rise in the Low scenario would be 4.5 cm). However, this text has been deleted in an effort to shorten this section.
Robert Kopp 141161 TextRegion |O1. Overview/ 49 49 |25 26 | suggest giving an example of a permanent change, such as species extinction. We have included "..., such as species extinction” at the end of this statement.

Executive Summary
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Sally Sims. 141561 Whole Page |01. Overview / 24 Line 28: Delete reliably true and replace it with valid. Insert from between collected and around. Delete em dash | We have revised the text to reflect the first and third suggested changes. The remaining text has been deleted
Executive Summary and of and replace with include: or changed so that the comments no longer apply.
Line 31: After species and the add timing of periodic or seasonal biological phenomena (i.e., phenology)
Line 32: Add a . after seasons. Start next sentence with These observations
Sally Sims 141566 Whole Page |01. Overview / 42 33 Line 33: After environmental risks to add marine habitats and species, including The relevant text has been removed.
Executive Summary
Sally Sims 141567 Whole Page |01. Overview / 43 Line 2 should read: such as invasive aquatic and terrestrial (plant) species. This text has been removed.
Executive Summary
Louis Iverson 141568 Whole Page [01. Overview / 44 Line 29: Add terrestrial between with and species. The first sentence referenced has been deleted. This text has been added: "Where changes occur too quickly for
Executive Summary Line 31: Sentence should read: species to adapt, local extinctions will occur unless adaptation, including species to adapt, local extinctions can happen.”
identifying and protecting climate refugia, or relocation measures are taken.
Holly Mallinson 141631 Whole 01. Overview / As a private citizen and a retired science teacher who dabbles in climate activism | find this report captivating! We appreciate this feedback and continue to explore what derivative products may be most valuable and
Chapter Executive Summary Some of the more technical information in this document eludes me but the absolute importance of it does not. | feasible to ensure the messages are able to be delviered to and digested by as wide an audience as possible.
This report is extremely comprehensive and fact filled. With so many of the points made regarding the
symptoms of a changing climate the report includes a confidence level. So many of these potential problems
are stated with the utmost confidence making them terrifying.
The data for this report have been collected from far and wide. Many government agencies have worked very
hard to produce this invaluable report.
The inclusion of the financial assessment for so many of these outcomes of climate change are an important
facet. Forso many individuals this figure is the bottom line that may get their attention.
| am so thankful to all of the individuals involved with this document. They have done a wonderful job of
reporting both accurately and thoroughly.
My only suggestion is that a very readable or watered down version of this report be "pushed" onto the
American people by governments, media, teachers, pulpits and the general public. All Americans need to be
knowledgeable about this most important concern.
leremy Martinich 141645 Whole 01. Overview / Many people will only read the executive summary. Itis critically important to give those readers an We made a conscious decision not to include the claibrated uncertainty and confidence language in the
Chapter Executive Summary understanding of the confidence level and likelihood statements that are used throughout this report. Please Overview as it is intended for a very wide, general audience - not those necessarily versed in reading scientific
consider inserting a figure with the confidence level comments and likelihood in percentages into the executive |assessments where such lexicon is commonplace. We include a description of the ncertainty and confidence
summary, with a reference to the front matter for the more extensive discussion of those terms. language in the Front Matter and each chapter contains "Traceable Accounts" that include this calibrated
language for those 'specialists' who are versed in digesting such language. Moreover, we have made a
concerted effort to ensure that appropriate cveats and context are included wherever necessary to minimize the
opportunity for a mischracterization or misinterpretation of a given finding - even without this
confidence/uncertainty language given explicitly.
Neha Gupta 141771 TextRegion |01. Overview / 35 35 17 29 The extreme events listed here appear outdated given the intense hurricanes, fires, and winters of late 2017 Text on the 2017 hurricane season has been added in the rewritten section 1.3.
Executive Summary (and early 2018). It would be more timely and impactful to discuss impacts of Hurricane Maria upon the
infrastructure of Puerto Rico (US territory), of Hurricane Harvey upon Houston, of extreme winter temperatures
and snowfall experienced in the northeastern and southeastern United States, and intense wildfires of Western
United States.
Neha Gupta 141772 Text Region |01. Overview / 39 39 2 4 The phrase "climate models have proven remarkably accurate” is a strong, confident statement and should be | This text has been added to the projections section in the rewritten 1.2.
Executive Summary moved to earlier in the report, such as the first or second paragraph of the entire chapter, to set the stage for
confidence in models and climate science
Neha Gupta 141773 TextRegion |O1. Overview/ 39 39 |17 19 It would be beneficial to be more specific about the average lifetime of carbon dioxide in the atmosphere, as itis | Text clarifying the re ip between CO2 emissions, CO2 ic residence time, and natural CO2
Executive Summary not common knowledge and "long lifetime" is a subjective number that could range from 6 months to centuries. |removal processes has been added.
Narrowing in on the range of time of carbon dioxide would be helpful for people of different backgrounds.
Neha Gupta 141774 Figure 01. Overview / 1 28 This figure is very busy and difficult to understand. The scale of the figure does not merge well with the nature | This figure has been re-developed into a full 2-page spread for greater accessibility, and the text sections that
Executive Summary of information presented, particularly the graphs. It would be better if this figure could be broken up by follow have been reorganized around the Report Findings (rather than indicators). Discussion of these
applicable section (e.g. weather and climate), and the information moved to the area in which the topic is "indicators of change" are now more integrated throughout the rest of the Overview.
discussed more in depth.
Neha Gupta 141775 TextRegion |01. Overview / 37 37 |33 35 The wristwatch analogy helps visualize uncertainty in our daily lives quite well and is appreciated. However, due | We have removed this example and have added the example of a GPS-based phone application that estimates
Executive Summary to the nature of technological advancement, other analogies may be more relevant. travel time.
Neha Gupta 141776 TextRegion |01. Overview / 43 43 31 31 There is a double-period at the end of the sentence. This has been corrected.
Executive Summary
Neha Gupta 141777 TextRegion |01. Overview / 52 52 27 32 The sentences in this section feel awkwardly worded, and there appears to be an overuse of the semi-colon. This text has been shortened and edited for readability.
Executive Summary Simply breaking up the long sentences into shorter, complete sentences would increase the overall strength and
readability of this section.
Jennifer Jones 141778 Whole Page |01. Overview / 27 The call-out box described on this page does not need to be highlighted within the earlier pages of the overview, | This content has been removed.

Executive Summary

where valuable space can be used to highlight the compelling messages included later in the chapter. This call-
out box would be better towards the end of the chapter for people who have made it further into the text, as the
methodology of the assessment is not as important as the messages of the assessment for the larger public.
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David

linouye

141781

Text Region

01. Overview /
Executive Summary

25

24-36 The long-term warming trend observed over the past century, and accelerated these last decades, can
only be explained by the effect that

25-1 all human activities linked to fossil energies and especially emissions of greenhouse gases and aerosols
from burning fossil fuels and clearing

25-2 forests, have had on the climate. In accordance with the physical principle of superposition, the range of
natural variability becomes more and more negligible in the face of the contribution of human activity of
negative flavour.
XXXXXHKIXKKXIXKKXKKXIXXKKKKXIKKXIXKKKXXKKXKKXXKXXKXXXKXK

Dear colleague,

Itis a great honour that | make a few minor modifications to the Introduction chapter, that | will leave you to
correct given my modest knowledge of English. For other chapters, as a physicist, | am really less well put to
make changes. | am sure that other members, more well put, will propose the most logical and adequate
developments.

With Best Regards

M. DIOURI

We have not revised the text in response to the first comment as the suggested change makes the text a bit
more unwieldy, and the recent acceleration is contained within the broader "long-term warming trend". We
have also retained the text as it was in response to the second comment as it relays the key finding more
succinctly and clearly. And we have not revised the text in light of the final comment as it is redundant with the
concepts and findings captured elsewhere in this sentence / paragraph.

Geoffrey

Marion

141834

Figure

01. Overview /
Executive Summary

While | understand the purpose of this figure is to try to succinctly summarize the evidence for climate change
on different parts of the Earth system, | think there is simply too much information here to be effective. Most of
the plots are too small to read, and it, overall, looks extremely cluttered. It displays very important information,
but it can't easily be understood. The images at the top don't seem necessary as well. This figure would be
better split into multiple parts, and it would be more impactful and clear as a result.

The figure has been reworked into a full 2-page spread to be more accessible and more clearly illustrate how the
indicators fit together.

Geoffrey

Marion

141835

Figure

01. Overview /
Executive Summary

The figure attempts to show that the primary cause of climate change is greenhouse gas emission from human
sources rather than other human and natural influences, but | think some reformatting is necessary. There are
too many lines in too small space with small font, particularly in plot (a). It might benefit from some additional
panels to help separate some of these out. If the plot were more easily interpreted, it might eliminate the need
for so much detailed description (~3.5 paragraphs) of it.

In the final laid-out version of the report, the figure will have a font size that is more easily readable. We have
chosen not to create more panels as that would clutter the figure and take away from the main message of
comparing natural drivers vs anthropogenic drivers. We have, however, cut back some of the text in the caption
and the figure itself has actually been moved to Chapter 2 (Fig. 2.1).

Frank

Butler

141836

Whole
Chapter

01. Overview /
Executive Summary

The chapter could benefit from more figures dispersed throughout the writing rather than "bunched up" at the
beginning. While the chapter is effective at explaining the evidence and effects of climate change, it does a
huge disservice to itself in not showing the reader what the data look like. Plots, generally, | think can be more
easily digested and interpreted than text.

We agree and have made an effort to include more graphics, including figures from the underlying chapters to
bolster and complement the findings as presented in the text. Of course, there is a balance between including
more figures and the overall length of the Overview, but we have made efforts to significantly pare back the text
with a view to including more figures - i.e., providing a more balanced presentation of the findings in both
graphical and text form.

George

Backus

141841

Text Region

01. Overview /
Executive Summary

48

49

26

The first page of the report notes that "It documents climate related impacts and responses for various regions
and topics, with the goal of better informing public and private decision-making at all levels" The climate science
and physical science impacts are discussed in concrete terms, but the societal and policy implications are
presented in notional terms. It is out-of-scope to add depth to the societal and policy considerations, but
introducing a context for constructively interpreting the report language would make the report better fuffill its
intended purpose. Some potential text is noted below. This text is also meant to compensate for the
inconsistent use of descriptive vocabulary when applied to societal and policy considerations, as well as when
applied with different meanings across the scientific disciplines of the chapter topics. Despite the well-defined
language of uncertainty and likelihood, the ability to apply those concepts for decision-making is assumptive
with the report. The glossary noted in the references is of limited help for this audience because of its erring on
the side of generalized definitions.

Interms of consistency, the term "risk" as used in the report, may have the meaning of 1) consequence, 2)
threats, or 3) the formal probability times expected (tangible) consequence. Similarly, the potentially
synonymous words "variability," "volatility" and "deviation" are used with particular (discipline-centric) meaning
without enabling the reader to understand the distinctions. The very useful terminology of exceedance
probability (Chapter 16) is used without context. To help readers comprehend the risks and adaptive response,
the use of "exceedance probability" would be helpful in many chapters.

Resilience and are often used il without regard for what is physically meant by either
term. In a multidisciplinary work, the variation in word usage among the chapters is unavoidable, but the

benefits of an integrated picture outweigh those pitfalls. Again, giving initial context would make the document
more useful to intelligent, but non-scientist policy makers. Itis impractical, if not impossible to harmonize the
chapter to chapter verbalization, but it is very doable to forearm readers with tools that maximize their take-
away understanding of the reports content across all chapters relevant to them.

Climate change affects many aspects of the physical world. Understanding those dynamics and theirimpacts
require the composite contributions that the many disciplines brought together in this report. Each discipline uses
its own language and methods, all related but distinct. In many instances, the consequences of climate change
are more across the intersection points of the domains, each noted as a chapter within the report, than within the

We have added this definition of risk to the new Box 1.2 (Evaluating Risks to Inform Decisions), which comes.
from the USGCRP Glossary (https://www.| .gov/climate-change/g| y): "In this report, risks are
often defined in a qualitative sense as threats to life, health and safety, the environment, economic well-being,
and other things of value to society. In some cases, risks are described in quantitative terms—estimates of how
likely a given threat is to occur (probability) and the damages that would result if it did happen (consequences)."
Moreover, wwe have taken some of the proposed text in this comment to inform the large-scale re-write of the
Risk Box in the Overview (Box 1.2)

Joel

Porcaro

141863

Whole
Chapter

01. Overview /
Executive Summary

This introductory chapter provides the enriched overview needed to underscore the seriousness of changing
climate, both in the United States and across the world. It does an excellent job of capturing the broader points
for each sector of climate change source and impact. | also think it was a good idea to include the caveat on risk
analysis and why it is useful in evaluating long-term situations like climate change.

We appreciate this feedback.

Sarah

Davidson

141985

Text Region

01. Overview /

Executive Summary

35

20

29

Add reference to 2017 events (Hurricanes Harvey, Irma, Maria) and consider adding a reference to the
estimated cost, for example $306 billion for billion-dollar extreme weather events in 2017 estimated at
https://www.ncdc.noaa.gov/billions/. (Note a cost estimate for a 2012 drought is provided i the next
paragraph of the draft.)

Text on the 2017 hurricane season has been added in the rewritten section 1.3.

Sarah

Davidson

141986

Text Region

01. Overview /
Executive Summary

40

40

21

Consider including the projected time of the peak in carbon emissions for RCP2.6 as done for all other RCPs in this
paragraph. Itis important to make clear to decision-makers that best available information suggests that this
"even lower scenario" likely requires emissions to peak within the next decade. For example see Figure 2.2 of
this draft report (p. 61), figures SPM.5 and SPM. 11 in the IPCC's 2014 synthesis report, and Millar et al. (2017)
doi:10.1038/NGEO3031.

We have oared back the caption text to this figure to keep it at a higher-level, accessible to non-technical
readers. Foradditional detail about particular emissions pathways and their implications, the reader is direted to
Chapter 29 of this report, as well as Chapter 14 of NCA4 Vol. |
(https://science2017.globalchange.gov/chapter/14/) and the IPCC Working Group 11 report from its Sth

Report cycle (http://www.ipcc.ch/report/ar5/wg3/)
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Sarah Davidson 141987 Text Region |01. Overview / 49 49 30 35 Please add a reference to economic growth since 2014, e.g. "...annual growth in global emissions has slowed This text has been removed.
Executive Summary while the global economy has grown by X...." to support the statement that "economic growth has been largely
decoupled from greenhouse gas emissions”.
Erica Brown 142031 Figure 01. Overview / 2 31 It's unclear from how this figure is set up that the text on page 32 is the explanation for the figure; in the finalit  |In the final, laid-out version, the distinction between the figure (and its caption) and the chapter text will be made
Executive Summary should be a shaded box to set it apart. The detailed is very helpful. clearer.
Erica Brown 142032 Table 01. Overview / 1 33 This will be a useful table for the ES. We appreciate this feedback and have created a new Fig. 1.1 that llustrates a key, illustrative climate-related
Executive Summary impact for each region alongside an existing / ongoing response action to address the risks posed by that impact.
Erica Brown 142033 Text Region |01. Overview / 55 55 12 36 The NCA is an important document as an evolving, sustained assessment. The new chapters are appropriate Text clarifying this has been added, including a stand-alone box on "Evaluating Risks to Inform Decisions"
Executive Summary and important, particularly the ones on multiple stressors and complex systems. Improvements in how this
document can be more useful in decisionmaking are also welcomed. It should be clarified whether NCA4 is a
stand alone document that is replacing NCA3, or if it and adds to NCA3.
Erica Brown 142034 TextRegion |01. Overview / 25 25 |19 20 Should this sentence instead read, "economic gains will be surpassed by cumulative losses by the end of the | We have deleted this sentence as the content is covered elsewhere and other comments urged us to cut content|
Executive Summary century unless there are adequate response measures”, rather than without adequate response measures? that is redundant.
Allison Crimmins 142093 TextRegion |01. Overview / 24 24 3 15 This is a nice paragraph, though it s a little rosy. Sounds like everyone is getting by and doing ok, adapting along | This paragraph and the surrounding text have been edited to provide a better sense of scale of the response
Executive Summary to these changes. Nothing to worry about here. As the last sentence says 'sure there are risks, but Americans efforts underway, including references to mitigation, relative to the risks that are being faced. Reference to
are doing swell'. Is that the message this report finds from the literature it assessed? There is no mention of impacts and actions in all ten NCA4 regions has been added.
mitigation anywhere- just adaptation. Why? There is also no mention of Hawaii or Caribbean or other islands.
While | appreciate the sea-to-shining-sea text, | strongly urge the authors to consider what the general reading
public should take away from this, and whether you want that message to be "everything is fine". This is a
scientific assessment, so to make this statement, there better be scientific citations that show everything is
hunky dory. Do you think the native Alaskans would appreciate this report saying they're "coping with
infrastructure damaged by thawing ground and heightened coastal erosion" (lines 11-12)? Or are they
struggling to relocate their villages and maintain their dwindling heritage, hoping for help from the US
government? Are the northeast fishermen (not women | guess) "adjusting" to the hits to their wallet (lines 12-
13)? Orare they upset about losing their way of life? Are the people in Houston and Puerto Rico who lost their
home this year "adapting to more frequent flooding" (lines 6-8)? Or are they still desperate for federal aid, clean
water, and electricity? | can understand the desire to avoid gloom and doom, but this verges on irresponsible
and insulting. Of all the paragraphs in this 1500 page report, this is one of the most important and it needs to be
better.
Allison Crimmins 142094 TextRegion |O1. Overview/ 25 25 |6 9 Bam! Now that is a sentence. Add in a human element (say, "....intensifying across the country, threats to We have revised the sentence to incorporate these aspects: "It concludes that the evidence of human-caused
Executive Summary people's physical, social, and economic well-being are rising, and that these trend: and then make this thing | climate change is ing and continues to strengthen, that the impacts of climate change are intensifying
big and bold. across the country, and that climate-related threats to Americans’ physical, social, and economic well-being are
rising."
Allison Crimmins 142095 Whole 01. Overview / Chapter 1.1is, on a whole, very well written. | would suggest c the first (see We this feedback, have revised the first paragraph, and deleted the last paragraph (moving some of
Chapter Executive Summary earlier comment on the appropriateness of saying everything is fine) and deleting the last paragraph of 1.1 (itis |its content to the Front Matter).
not needed and the last sentence of the previous on mitigation and 1is much stronger). But
everything in between is golden. | particularly appreciated the paragraph on social inequities. Well done.
Allison Crimmins 142096 Text Region |01. Overview / 27 27 4 4 Readers do not know what you mean by "downstream", nor is this an important point to make. Too inside This content has been removed.
Executive Summary baseball.
Allison Crimmins 142097 Text Region |01. Overview / 28 30 6 16 Section 1.2 rambles a bit. This would be more effective if it conveyed fewer points. For example, drop the Section 1.2 has been rewritten and condensed. The mention of NCA3 and temperature records since its

Executive Summary

mention of NCA3 and all the temperature records in the first paragraph. That is redundant to chapter 2 and not
depicting a long-term climate change, which could confuse readers already confused about the difference
between weather and climate. Then drop all the greenhouse effect stuff- that is also redundant. The real beauty
of this box is the figure, so let it shine. | do think you need to think more about the title- it says it is global, but
most of these indicators are national. | would also suggest cutting the El Nino part on page 30 and thinking
harder about that paragraph (lines 1-8). For instance, you say "year-to-year variability in climate", but year-to-
year variability is WEATHER, not climate. The last paragraph on page 30 does a better job, so I'm wondering if
you could eliminate most of this paragraph (lines 1-8). Some of it is redundant (e.g. first sentence on lines 1-2 is
captured by next paragraph).

publication has been removed. The reference to £l Nino has been removed. The paragraphs on page 30 have
been condensed. The figure title has been changed to "Climate Change Indicators.”
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Allison Crimmins 142098 Whole 01. Overview / While section 1.1 was good, | am overall baffled by this entire chapter. It is extremely redundant to chapter 2. It |We appreciate the feedback and have made significant revisions to the Overview to reduce redundancy and
Chapter Executive Summary is literally 31 pages long!!! I think it could be 5 pages easily. Section 1.2 could be deleted almost completely focus on the main conclusions from this volume of the assessment, resulting in a more targeted summary with
(maybe save the indicators figure for box 2.2). The page on how this was conducted is to [more graphics from the underlying report.
the front matter and would make a better appendix than here in the overview. Section 1.3 can be deleted -As the underlying climate science is essential to understand what is driving the observed and projected changes))
almost wholesale: Page 33 line 6 through page 37 line 31 should be deleted as it is completely redundant. I have [we have retained the climate science section to provide a summary of what is Volume | of the 4th National
serious concerns over the first uncertainty section (see separate comment) and probably most of this should be | Climate Assessment - the Climate Science Special Report. That said, we have pared back the section and
in an appendix or FAQ. Page 39 line 17 through page 40 line 24 should be deleted as it is redundant. Now, finally, | provided balance between: observations, attribution, and future projections. Section 1.4 (future projections) has
on page 41, we get to the overview of the findings of this report and not the CSSR (though there are still been combined with section 1.2 (observations and attribution), and some climate science content represented in
repetitions of the CSSR findings in here, at least if you delete the above sections |'ve noted, you'll only be saying |Chapter 2 has been removed.
them twice— once in this chapter and then once again in the next chapter— instead of three times). Section 1.5 |- We have removed the text on how the assessment was conducted.
(starting on page 46 line 28) should be reduced from two pages to two (one saying "it's " |- We have reworked the middle part of the Overview to pivot away from the "current risk" and
and one on social/cultural impacts). The second call out box explains uncertainty much better, and more “future risk" construct from the public comment draft to something that more closely mirrors the Report
accurately than the first call out box. You certainly don't need both in the same chapter. Keep the first paragraph | Findings.
of this call out box (page 48 lines 4-10) and delete or move lines 11-21 to an appendix on technical process. No  |-Section 1.5 has been eliminated and content on sectoral interdependencies, multiple stressors, complex
reader cares about this and no one understands what "risk-based framework" means, nor do they need to. Only | systems, and vulnerable populations has been integrated throughout the revised Section 1.3. A short box on
the authors of this report would care about this jargon, not the intended audience. Text on page 48 line 22 "interconnected impacts" has been added.
through page 49 lines 8 is redundant to the earlier section on "it's complicated" interdependencies. Delete. -Based on comments from the National Academies of Sciences, Engineering, and Medicine as well, the risk-
Section 1.6 seems redundant to text you already said in this chapter about how impacts differ under different framing box has been rewritten in more accessible language, and some of the more technical content referring to|
mitigation scenarios. For example, the text on page 50 lines 10-18 is completely redundant to text on page 41 | risk framing has been moved to the Front Matter.
lines 7-19. Pick one place to say it in the chapter and delete the other. Delete text from page 52 lines 14-21: -Text referring to extreme heat and labor impacts that is redundant to text in the revised section 1.3 has been
these stages are silly (not academic) and this paragraph is very much about the NCA and very little about the removed from the Response section.
scientific literature. The following do a better job explait Then cut down at |-The mitigation and adaptation sections have been rewritten to reduce redundancies.
least two paragraphs in this adaptation section- why is it so long? The list of 'business operations, resource
management, and investments' is repeated several times in this section. Delete paragraph on page 53 lines 28-
35. Itis vague and says little thatisn't said multiple times elsewhere, including in the paragraph directly above
and below it. In summary, keep most of section 1.1, some of 1.4, make section 1.5 two paragraphs long, make
the mitigation and adaptation sections of 1.6 each two paragraphs long and cut redundancies, and keep the
Allison Crimmins 142099 TextRegion |01. Overview / 37 37 |32 35 This is a very bad and misleading example of uncertainty. This implies that we just need to tweak the watch, or |We have removed this example and have added the example of a GPS-based phone application that estimates
Executive Summary adjust it, or make it better and then we'll have the "right" answer. This is not an appropriate analogy, buta travel time.
dangerous one. Please use another example- we make decisions in our life under uncertainty all the time-
deciding who to be friends with or marry, deciding what school to go to or what job to take, even who to vote for.
This watch is a representation of imprecision, not uncertainty.
Allison Crimmins 142100 TextRegion |01. Overview / 37 39 32 14 This text box would be greatly strengthened by deleting everything from page 37 line 32 through page 38 line Much of the climate modeling information has been moved into the rewritten section on climate projections in
Executive Summary 21, as well as the last sentence on page 39 lines 11-13. Keep the text box on one subject- computer modeling- | the main chapter text. This box has been shortened. For readers interested in learning more about our
and don't confuse the reader with a lot of redundant information on uncertainty (and definitely notan confidence in climate models, please see Chapter 4.3 of NCA4 Vol. | - the Climate Science Special Report
inappropriate analogy of uncertainty). This information on uncertainty is repeated in a later text box in this same | (https://science2017.globalchange.gov/chapter/4/)
chapter. But the computer model paragraphs are well-written and stand on their own. And they are actually the
size of a text box.
Allison Crimmins 142101 TextRegion |01. Overview / 42 42 8 9 This sentence says that frequency and severity of ALLERGIC illnesses will increase. The authors may wantto be [This text has been removed.
Executive Summary more careful with their wording. It may not be that more people who never had allergies before now have
allergies. Maybe, but maybe not- that is still emerging science. It is more likely that people who already have
allergies (and other respi y issues!) will ymp . 1'd also be curious to see the literature that
the severity of those illnesses increases. | can see more people needing medication, or more people needing to
go to the hospital, especially as allergen seasons lengthen or higher concentrations push someone over a tipping
point. But I'm wondering if there is any scientific literature that measures how the severity of a person's allergic
response has changed because of climate change.
Allison Crimmins 142102 TextRegion |01. Overview / 42 46 24 27 Why are there quantified values and economic dollar signs in the weather and climate section, but none in these | This section has been reorganized around core impact areas rather than indicators; valuation is now more evenly|
Executive Summary other sections? dispersed.
Allison Crimmins 142103 TextRegion |01. Overview / 48 49 3 1 | don't understand this call out box. It says it is about why risk framing is a useful tool for decision-makers, but We have retained this box based on other comments and input from review of the National Academies of
Executive Summary then it doesn't explain that in the actual text. | don't know what risk framing is, or how it is a tool, or how it used, |Science, Engineering, and Medicine. However, the text that was in this box has been greatly simplified and
or how it is useful to decision makers. This text box is mostly an ego trip for the NCA. The first paragraph is great, | details about the NCA4 process have been removed. We have moved some of the more technical/process
but the rest just talks about the NCA process. I'm not sure why that s in here. The paragraph on page 48 lines 22-|information from this box to the Front Matter, while other elements have been re-written and included ina new
34 seems completely incongruent- now we're suddenly talking about complex systems- how is that relevant at | Box 1.2 -Evaluating Risks to Inform Decisions.
all? Telling me what "NCA considers" is not helpful. Telling me what you found when you considered this would
be, but that is missing. Why would telling me there are case studies in this report help me understand the
of risk-based that is)? This just seems like a lot of back-patting for the authors
who are familiar with this jargon, but not a text box that actually describes something for the intended audience.
Suggest deleting this text box. The paragraph on page 55 lines 21-35 does a better job explaining this than this
entire text box, and it would be better to say it just once in this chapter, rather than both places.
Allison Crimmins 142104, TextRegion |01. Overview / 54 54 12 12 Please do not use these "upstream"” and "downstream" terms. They may mean something to the USGCRP This language has been removed.

Executive Summary

people who designed these two reports, but they mean nothing to the reader, and they are a jargon-y

ion. Also note that much of the i on page 54 lines 10-29 is redundant to the front matter.
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Allison Crimmins 142105 Whole 01. Overview / I'm guessing this is intentional, since this chapter is meant to summarize other chapters, but there were almost | We have undertaken a substantial re-write of the Overview to reduce redundancies and really focus on the main|
Chapter Executive Summary zero citations in all 31 pages of this chapter. | think | counted two, though there was no reference section atthe ~|findings of the assessment. As faras the aspect of this comment relating to references, it was, indeed, a
end of the chapter. I'm not convinced that having zero citations in this chapter is a good move. | do think the conscious decision not to include them throughout the text. Rather, we intend to add appropriate references to
chapter needs to be chopped down considerably, and if by doing so it becomes an actual overview chapter, | the underlying chapters. Including direct references to the literature in the Overview would detract from its
may agree that citations aren't needed. But as is, this chapter is long, jargon-filled, redundant, rambling, and readability and is in keeping with common practice for such "Executive Summaries" for major assessment
focuses too much on the NCA process and not enough on the NCA findings, for which there should be citations reports.
(you do have citations to the chapters, which is good). | strongly suggest the authors of this chapter read the
front matter, chapter 2, and maybe some appendixes, give some careful thought about the key messages they
want to convey in this chapter, and then get themselves a brutal copyeditor to cut out the pages and pages of
redundancies. This overview could be much more like the NCA3 overview, but right now its got several kitchen
sinks in there gumming it up.
David Peterson 142403 Whole 01. Overview / This chapter was an overall great depiction of the consequences climate change has had and is having onthe | We appreciate this feedback.
Chapter Executive Summary planet and the human race. The inclusion of economic impacts of different regions was very i ive.
Juanita Constible 142447 TextRegion |01. Overview / 24 24 1 1 Recommend adding the word "modern” to the comparison with human history. Human history dates back about | This suggestion has been implemented.
Executive Summary 5,000 years, but the finding in the CSSR about the rate of warming only compares to the last 2,000 years. From
page 53 of the CSSR: "For context, global annual averaged temperatures for 1986--2015 are likely much higher,
and appear to have risen at a more rapid rate during the last 3 decades, than any similar period possibly over the
past 2,000 years or longer."
Juanita Constible 142448 TextRegion |O1. Overview/ 24 24 |3 15 This paragraph presents a rather rosy view of the state of adaptation in the U.S., particularly in light of the Our point in giving these regional examples is to illustrate to the reader that adaptation action is being taken and
Executive Summary intense hurricane and wildfire seasons of 2017. For example, the statement about NE fisheries ("fishermen in could be emulated. We do notimply that *all* fishermen or *all* farmers, etc have taken sufficient adaptation
the Northeast are adjusting to more frequent ocean heat waves that harm valuable fisheries") seems to be action to eliminate all climate-related risk. However, we have added some context to the end of this paragraph
contradicted by the first paragraph on page 37 (lines 2-6). Further, by failing to even mention limits on to acknowledge that response actions, including mitigation, are not yet adequate to substantially reduce risks
greenhouse gases, the gives the i that we can adapt our way out of the worst effects of from climate change.
climate change. Recommend making the tone more closely reflect the perils laid out on page 25 and this
sentence on page 52: "This Fourth National Climate Assessment finds that many adaptation planning and
implementation activities are taking place across the United States by ions, ities, businesse:
and others; however, i is not yet -—-and is even more limited."
Juanita Constible 142449 Whole Page |01. Overview / 27 This is helpful background, and should be retained in the final report. We appreciate the feedback, but in light of other comments on this box - as well as the consistent feedback to
Executive Summary find places to cut the Overview's length, we have moved some of this content to the Front Matter and Process
Appendix.
Juanita Constible 142450 Figure 01. Overview / 1 29 This is a great figure! Even though the caption has date ranges for the three maps (U.S. Temperature, Western | We have improved the readability of the figure significantly, including through more clear labels on axes, dates
Executive Summary U.S. Snowpack, and U.S. Growing Season Days), it would be helpful to also include the date ranges on the figure |ranges, etc.
itself.
Juanita Constible 142451 Figure 01. Overview / 2 31 Recommend choosing different colors to help improve the visibility of the different drivers, particularly in panel | Due to Federal regulations, certain color palettes must be used to assist those with visual impairments.
Executive Summary (a). The red hatching used to show the uncertainty bands makes it difficult to see the non-bolded lines.
Juanita Constible 142452 TextRegion |01. Overview / 32 32 2 4 The sentence starting "In all three panels ..." is a little hard to understand. Recommended edit: In all three This sugestion has been implemented.
Executive Summary panels of this figure, the black line shows the difference in observed annual average global surface temperature
between 1880--2016 and 1880-1910.
Juanita Constible 142453 TextRegion |01. Overview / 35 35 17 29 Recommend adding a sentence about Hurricanes Harvey, Irma, and Maria, with a focus on the infrastructure This text has been added in the rewritten section 1.3.
Executive Summary failures in Puerto Rico.
Juanita Constible 142454 TextRegion |01. Overview / 37 38 32 36 [NOTE: This comment extends to the end of the call out box on line 13, page 39.] This call out box is good, buta | We have shortened this box and added a statement to the effect that the uncertainty inherent in climate science
Executive Summary little on the long side. R including a near the top about how the uncertainty doesn't change the of the effectand that human activity is changing
inherent in climate science doesn't change the of the effect and that the climate. The statement on the accuracy of climate models has been moved into the main section of 1.2 on
human activity is changing the climate. Also, please consider moving up the statement on pg 39 about the projections.
accuracy of climate models (lines 2-4), so readers see it near the beginning of the subsection starting on pg 38
(line 21).
Ross McKitrick 143108 TextRegion |01. Overview / 24 24 |3 3 How do you know that the climate is changing faster than at any point in human history? Ocean temperature | This statement is based on the extensive of the p d literature presented in NCA4 Volume
Executive Summary data goes back a couple of decades and only measures the top layers. Tropospheric temperature records go || (Climate Science Special Report) and sumamrized here in NCA4 Vol. I1 in Chapter 2.
back to 1958. Land surface records go back to the late 1800s, but quality is poor in most regions especially prior
to WWII. Human history goes back 10,000 years or more. You are making statements you cannot possibly
know to be true.
Ross McKitrick 143109 TextRegion |01. Overview / 25 25 15 18 You say: "While the American economy has continued to grow and some measures of human well-being have | We deleted this entire paragraph as the first part was redundant with other parts of the Overview. And, upon
Executive Summary improved over the past several decades, many communities, ecosystems, and economic sectors have already | further review, the second part (the focus of this comment) isn't actually derived from the underlying
experienced negative impacts and they remain at great risk as warming trends continue.” *Some* measures | assessment content and what is asked to be addressed here is beyond the scope of this report.
have improved? Can you name any important measures that haven't, especially in the US? In this sentence you
are asking people to believe that the extraordinary technological, scientific and economic advances of the past
several decades are at best moderate and debatable, whereas the damages from climate change have already
swamped them and will make everything worse in the future. What | take away from it is that the authors are
notvery good at measuring economic and social welfare, and they have little insight into the things that matter
to people when they assess their standard of living.
Ross McKitrick 143110 TextRegion |01. Overview / 30 30 |1 2 You claim that natural factors cannot explain the observed rapid changes. Yet a few pages earlier (p. 17 para 10) | The uncertainty in the climate's multicentennial response to past externally imposed changes does not invalidate]

Executive Summary

you said that models underestimate natural variability. If you cannot explain the mechanisms and dimensions of
natural variability how can you say that it doesn't account for recent changes? I'm not asserting that it does, |

am just reiterating the point that you keep making unqualified assertions about things you do not actually know
to be true. Your language needs to reflect the actual state of knowledge and a realistic assessment of your own
uncertainty.

the conclusion that no known natural forcing factors could be responsible for the observed warming. In order for

solar, volcanic, or orbital changes to explain current temperature trends, we would need to have underestimated

the climate's response to such changes by orders of magnitude and, in some cases, have gotten the sign wrong.

This conclusion is at odds with paleoclimate evidence. While this section has been significantly re-written, the
have not changed.
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Ross McKitrick 143111 TextRegion |01. Overview / 30 30 |11 16 Itis misleading to say "No combination of natural factors is found in the observational record that would account |Itis true that we have no observations of the climate's response to natural and anthropogenic forcing agents in
Executive Summary forthe current warming trend." You are referring to Figure 1.2 which does not show observations (except for the |isolation. Thus, we must rely on models to separate the effects of different forcings. These climate models,
pink line), it shows model-generated outputs. You can claim that this model decomposes observed changesin | however, incorporate the current scientific understanding of how the climate responds to external forcings. Far
such-and-such a way based on the way forcings are represented in the model and the way natural variability is | from being misleading, this sentence reflects the current state of the science. It does notimply the non-black
p , and that this implies that gases play such-and-such a role. But you lines in Figure 1.2 are observations. For more detail on climate model performance and evaluation, the reader is
should acknowledge that the validity of the decomposition rests on the assumed validity of the climate model. |directed to Chapter 2 and NCA4 Volume | - Climate Science Special Report (specifically Chapter 4.3). Figure 1.2
You cannot claim that the colored lines are "observational"because they are not. Doing so conflates observation [has been moved to Ch. 2 as it is more technical than the desired level of the Overview.
and attributi
Ross McKitrick 143112 Text Region |01. Overview / 31 32 1 27 Why does the red shading end 7 years before the black line? Climate models have been extensively tested and evaluated (the reader is directed to Chapter 2 of the report, as
Executive Summary You are placing a great deal of weight on this diagram which is a very weak form of argumentation. While itis a | well as NCA4 Volume | - Climate Science Special Report, particularly Chapter 4.3), and while they are not perfect,
superficially persuasive picture, there are at least three problems with the argument. they are the best research tools currently available. There is no unique metric of model performance, and the
First, you have assumed that the models are accurate representations of climate processes, which is an unsafe [ binary "good/bad" distinction fails to evaluate whether models are fit for a particular purpose. A vast literature
assumption. There is a large literature on climate model testing which you have completely ignored. A recent  |on model evaluation and diagnosis, the coordinated framework provided by the Coupled Model Intercomparison|
example is Beenstock, Reingewertz and Paldor (2016) "Testing the historical tracking of climate models" Project, and a large body of can guide decisi king and model selection. Itis simply not true
International Journal of Forecasting http://www.sciencedirect.com/science/article/pii/S016920701630053X. that the research literature has shown that models are not "good". Biases and errors in many variables have
This paper points out that if a model's match to target observations is genuine rather than spurious, hindcast been identified by multiple studies, and model improvement is an ongoing process. Climate models will never
errors must be stationary and exhibit a property. But the di between climate model be exact reproductions of reality, but they incorporate the basic physics and chemistry that dictate climate
estimates of the global mean surface temperature and the observed GMST values (from GISS) is in all cases response. There is high confidence that models produce credible estimates of future change; IPCC WG1 AR5 Ch
nonstationary and non-mean reverting. That paper also reviews related literature on this question from a 8 as well as Chapter 2 of this report and NCA4 Vol | (Climate Science Special Report) discuss the reasons why.
variety of authors applying a variety of methods, with the recurring result that climate models fail to reproduce
key statistical features of target observations, which means they are not suitable as forecasting tools. The
implication is that you cannot boast about how good your models are when the expert modeling literature has
shown that they have systematic problems reproducing essential properties of the target variables.
Another important study in this regard is Swanson, K.L., 2013. Emerging selection bias in large-scale climate
change simulations. Geophysical Research Letters, 40, DOI: 10.1002/grl. 50562, which shows that between
CMIP3 and CMIPS5, GCMs became more like each other but less like the observations. That they no longer
overlap with key metrics of surface temperature trends and temperature extremes, and to the extent they yield
improved fit with some metrics (like Arctic temperatures) they are likely getting that metric right for the wrong
reasons.
Second, the corresponding Figure would fail dramatically in the lower and mid-troposphere, even though the
influence of GHGs is supposedly amplified there. We know this because the figure showing it is in IPCC 2013 Ch
10 Fig 10SM. 1 (see http://ipcc.ch/pdf/assessment-
report/ar5/wg1/supplementary/WG1ARS5_Ch10SM_FINAL.pdf). The same sort of decomposition is shown as
in your Figure 1.2, except in more detail by showing vertical layers by latitude band. In most cases the
observational line rests outside (i.e. below) the GHG-only and combined forcings range and within the %oUino-
Ross McKitrick 143113 Text Region |01. Overview / 39 39 1 4 You say: "Climate models have proven remarkably accurate in projecting and evaluating the climate change This statement about model accuracy is based on an extensive assessment of the literature, most recently
Executive Summary we've experienced to date, particularly in the past 60 years or so, when we have greater confidence in the summarized in Chapter 2 of this assessment, as well as in the entire Volume | of NCA4 (Climate Science Special
observations (see Figure 1.1)." This is promotional hype. You provide no evidence of the "remarkable accuracy" |Report). In particular, Chapter 4.3 of NCA4 Vol | reads: "Confidence in the usefulness of the future projections
of climate models, and ignore the many publications showing how bad they are. For example: generated by global climate models is based on multiple factors. These include the fundamental nature of the
Koutsoyiannis, D., A. Efstratadis, N. Namassis and A. Christofides (2008) "On the credibility of climate physical processes they represent, such as radiative transfer or geophysical fluid dynamics, which can be tested
predictions" Hydrological Sciences, 53(4) August 2008 directly against or i to demonstrate that model are valid
Anagnostopoulos, G. G., D. Koutsoyiannis, A. Cl ides, A. is & N. is (2010). "A comparison |(e.g.,IPCC 1990 ). They also include the vast body of literature dedicated to evaluating and assessing model
of local and aggregated climate model outputs with observed data." Hydrological Sciences Journal, 55(7) 2010. |abilities to simulate observed features of the earth system, including large-scale modes of natural variability, and|
Fildes, Robert and Nikolaos (2011) " andF Accuracy in Models of Climate to reproduce their net response to external forcing that captures the interaction of many processes which
Change" International Journal of Forecasting 27 968-995. produce observable climate system feedbacks (e.g., Flato etal. 2013 ). There is no better framework for
McKitrick, Ross R. and Lise Tole (2012) Evaluating Explanatory Models of the Spatial Pattern of Surface Climate |integrating our knowledge of the physical processes in a complex coupled system like Earth’s climate.” See
Trends using Model Selection and Bayesian Averaging Methods. Climate Dynamics, DOI 10.1007/500382-012- | https://science2017.globalchange.gov/chapter/4/ for more detail.
1418-9.
Koutsoyiannis et al. (2008) and Anagnostopoulos et al. (2010) compared long term (100-year) temperature and
precipitation trends in a total of 55 locations around the world to model projections. The models performed quite
poorly at the annual level, but they also did poorly even when averaged up to the 30-year scale, even though
you say this is the level GCMs work best at. They also did no better over larger and larger regional scales. The
authors concluded that there is no basis for the claim that climate models are well-suited for long term
predictions over large regions.
Fildes et al. (2011) took the same data set and compared model predictions against a "random walk"
alternative, consisting simply of using the last period's value in each location as the forecast for the next period's
value in that location. The test measures the sum of errors relative to the random walk. A perfect model gets a
score of zero, meaning it made no errors. A model that does no better than a random walk gets a score of 1. A
model receiving a score above 1 did worse than uninformed guesses. Simple statistical forecast models that
have no climatology or physics in them typically got scores between 0.8 and 1, indicating slight improvements
on the random walk, though in some cases their scores went as high as 1.8. The CMIP3 climate models got
scores ranging from 2.4 to 3.7, indicating a complete failure to provide valid forecast information at the regional
Ross McKitrick 143114 Text Region |01. Overview / 39 39 4 8 You say "It's important to note that climate model projections are, broadly speaking, not designed to directly Extreme weather events expose vulnerabilities and present similar hazards to those we can expect in a warmer

Executive Summary

capture every annual or even decadal variation in a historical record. Rather, since "climate" is defined as
weather conditions over multiple decades (for example, over periods of 30 years), climate model projections are
aimed more towards capturing long-term changes."

Then why do you so often focus on short term weather phenomena in this report, such as the 2017 hurricane
season? You seem ready to invoke short term weather phenomena when it furnishes examples of "harmful" or
"damaging" events, but when short-term events run counter to expectations you dismiss their importance by

saying you are only concerned with long term trends.

world.
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Karin Bumbaco 143115 TextRegion |01. Overview / 50 50 17 18 After listing valuations of impacts (ignoring for a moment that they seem to be tweaked towards the high end), |The reviewer did not provide supporting information or literature to support their comments regarding the
Executive Summary you conclude "Each of these avoided impacts represent domestic economic benefits of mitigation on the order  |adequacy of domestic or global mitigation efforts in affecting long-term changes in warming or atmospheric
of tens to hundreds of billions of dollars per year." No they don't. Domestic mitigation and even global mitigation | concentrations of GHGs. We therefore are unable to substantiate their comment, and note that the Mitigation
on a scale like the Kyoto and Paris treaties would not affect the time path of warming. There are no policy chapters of the CSSR and NCA4 assess and review peer reviewed studies on these topics. No changes have
proposals on the table that would substantially change the rate of accumulation of GHG's in the atmosphere. [ been made to the text in response to this comment.
You need to point out that your figures are, at best, *gross* benefits since you are not taking account of the Regarding the comment on discounting, the results described in the Overview text are presented in nominal
costs of the policies necessary to achieve the mitigation. Neither are you discounting those benefits to the terms, as they are annual values. Discounted values may be important when presenting a timeseries of values,
present, which is important since the impacts warned of in the 1st NCA have unfolded far more slowly than but that is not the case here.
forecast and this will likely be true of your edition as well, meaning the effects of GHG emissions won't be
incurred until a century or more down the road. Hence the discounted gross benefits you describe are tiny and
farin the future, and (to put them in perspective) are dwarfed many times over by recent annual variations in
the US federal budget deficit, and stock market fluctuations.
Social Science | Coordinating: 143375 TextRegion |01. Overview / 30 30 9 16 The discussion of drivers of climate change in this section reflects contributions from natural science research The intent of this section of the Overview is to describe the more physical (vs societal) drivers of climate change.
Committee Executive Summary (such as observations, modeling). The discussion can also consider to incorporate understanding of The human-component sought in this comment is captured later on in the Overview in much greater detail.
anthropogenic drivers of climate change from the social science perspectives. For example, the IPCC ARS WGIII
has a chapter on drivers of climate change (Blanco et al. 2014). More recently, the USGCRP Social Science
C inating Ct has c three White Papers Social Science Perspectives on Climate Change
which includes one paper on "Drivers of and Responses to Climate Change" (USGCRP 2018 - upcoming). The
paper discusses the underlying drivers of climate change, including demography, economy, politics, social
stratification and inequality, technology, infrastructure, and land use, and how these factors interact dynamically
over space and time.
Shaye Wolf 143626 Text Region |01. Overview / 24 24 3 15 The opening paragraph of the Introduction fails to appropriately convey the magnitude of current and projected |We revised the first sentence to reflect the fact that the oberved changes are being driven primarily by human
Executive Summary damage caused by climate change, and fails to convey an appropriate sense of urgency and seriousness about ~|activities.We did not revise the second sentence because - as the assessment shows - not allimpacts in the U.S.
the need for action. are negative. We have also revised the final sentence to reflect the conclusion that while Americans are
The first sentence "Earth's climate is now changing faster than at any point in human history" uses the neutral | responding, much of what we care about s still at serious risk without additional action.
word "change" and fails to attribute this change to its primary cause: greenhouse gas pollution from the burning
of fossil fuels. The opening sentences must make clear that the primary cause of climate change is human
activities, primarily buming oil, gas, and coal, rather than a vague statement. Similarly, the second sentence uses
the neutral words "impacts" and "affect" rather than "damage" or "harm" or "negative impacts." Itis also
unclear what "Americans are responding" means. Many Americans are limited in their ability to "respond"or
cope with climate change - especially the elderly, young, sick, poor, and some communities of color.
The final sentence of the opening paragraph implies that Americans are handling climate change and that
everything will be okay at current response levels:"Americans are responding to change in ways that can reduce
climate-related risks, bolster resilience to change, and improve livelihoods." Nothing could be farther from the
truth. Although some states and local communities are undertaking mitigation and adaptation actions, current
US climate policy is toavoid levels of ic GHG and
associated dangerous impacts from warming, extreme weather events, sea level rise, ocean acidification,
species extinction, glacier/ice sheet/sea ice loss and the like. The US must take much stronger, bold, and urgent
action to reduce GHG gas pollution to avoid unacceptable damage, and this message should be clear from the
very first paragraph onward.
We strongly recommend that you change the opening paragraph so that it accurately represents the current
state of the science on climate change damage and risks, for example: "Earth's climate is now changing faster
than atany point in human history, and the primary cause is greenhouse gas pollution created by burning oil,
coal, and natural gas. Negative impacts of global climate change are underway across the United States and are
disrupting people's lives, their communities, natural systems, and the economy..."
Union of Union of 143872 TextRegion |01. Overview / 24 24 3 5 Presumably when the authors say, "responding to rapid changes" they are referring to changes in climate-it | We have revised this sentence so it now reads: "Americans increasingly recognize the risks climate change
Concerned Concerned Executive Summary would be helpful to say this more clearly. poses to their everyday lives and livelihoods and are beginning to respond."
Scientists Scientists
Union of Union of 143873 Whole Page |01. Overview / 27 Itwould be helpful in the "Call Out Box" to further emphasize that through the public comment process, the NCA |We have moved much of the content from this box to the Front Matter and Process Appendix,. The specific
Concerned Concerned Executive Summary provides a platform for diverse perspectives to engage in the assessment, and in light of the evidence base and [suggestion made in this comment has been incorporated into the Process Appendix.
Scientists Scientists the points raised by the diverse reviewer base, provides the scientific consensus on the topics explored in the
report. The NCA provides an opportunity for the entire American public to weigh-in.
Union of Union of 143875 TextRegion |01. Overview / 28 28 12 12 Do the authors plan to update this with the latest report on 2017 temperatures from NASA and NOAA? We have undertaken a large rewrite of this section, which has resulted in this specific text being deleted.
Concerned Concerned Executive Summary Otherwise, it should be made very clear at the outside of this Executive Summary which period the report However, we have made great efforts to present the most up-to-date data in Fig 1.1.
Scientists Scientists covers, as well as the baselines that are used for the assessments. Otherwise, the public could be confused by
what has been said recently about 2017 (e.g. that 17 of the last 18 years have been the warmest on record).
Union of Union of 143876 Whole Page |01. Overview / 29 The arrows could be a little bit confusing, especially the one for drought that has two arrow-heads. It would be | We have re-worked this figure, drawing inspiration from NOAA's 10 Signs of a Warming World
Concerned Concerned Executive Summary helpful to explain the arrows briefly in the figure text. (https://cpo.noaa i 1d/index.html), which should help make the content more accessible.
Scientists Scientists
Union of Union of 143878 TextRegion |01. Overview / 30 30 |9 16 It would be helpful to re-state this key finding in the body of the text from Figure 1.2 that, "the long-term global |We have included the following text in the revised Section 1.2: "Greenhouse gas emissions from human
Concerned Concerned Executive Summary warming trend observed over the past century can only be explained by the effect that human activities have |activities are the only factors that can account for the observed warming over the last century; there are no
Scientists Scientists had on the climate." credible human or natural pported by the observational evidence. Without human
activities, the influence of natural factors alone would actually have had a slight cooling effect on global climate
over the last fifty years."
Union of Union of 143880 TextRegion |01. Overview / 35 35 |10 11 This point could be a bit confusing when paired with the point about the Dust Bowl being the period of peak heat |This text has been removed.
Concerned Concerned Executive Summary since records have been kept a few pages back. The authors should clarify or distinguish this point.
Scientists Scientists
Union of Union of 143881 Text Region |01. Overview / 36 36 5 9 Any limits to benefits to NPP should also be mentioned here as well. This text has been removed.
Concerned Executive Summary

Concerned

Scientists




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfart E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
Union of Union of 143893 Text Region |01. Overview / 29 29 28 30 The authors should make it clear in this sentence that the uncertainties in emissions have to do with us and the | We believe this comment refers to p. 39, lines 28-30 in the public comment draft (not p. 29). We have revised
Concerned Concerned Executive Summary decisions we make, not with computer models or climate science. this sentence so it reads, "...reflect a range of emissions levels throughout the 21st century driven primarily by
Scientists Scientists the choices society makes in the coming decades ."
Susan Ask 143976 Text Region |01. Overview / 39 39 8 10 To aid clarity and syntax, please consider revising this sentence to read: This change has been made.
Executive Summary "Today, the largest uncertainty in understanding the future behavior of the climate system is the level of
greenhouse gas emissions going forward."
Susan Ask 143979 TextRegion |01. Overview / 53 38 Please omit "ancillary" to avoid diminishing the importance of these benefits. The word "additional" would be | This language has been removed.
Executive Summary better here.
Susan Ask 143981 Text Region |01. Overview / 50 33 Please consider adding a statement that reflects the significant efforts made by individuals and communities to |In its current form, the paragraph lists a number of activities at various levels of jurisdiction (i.e., Federal, State,
Executive Summary reduce their own climate footprints. Here's a possible addition: County, City, etc.) as well as within the private sector, but the comment raises a valid point about the role of ciivl
"Communities and community-based organizations are also working to mitigate climate change. And large society and individuals, so we have included a final concluding sentence that reads: "Individuals and other
numbers of individuals make voluntary choices every day to reduce their own emissions." organizations are also making choices every day to reduce their carbon footprints."
Michael MacCracken 144058 TextRegion |01. Overview / 24 2 |7 7 It would be clearer if one changed "surge driven” to "surges, driven” We have revised the text to reflect the suggested change.
Executive Summary
Michael MacCracken 144059 TextRegion |01. Overview / 24 24 11 11 1'd suggest changing "heightened" to "more impactful” This text has been removed.
Executive Summary
Michael MacCracken 144060 TextRegion |01. Overview / 24 24 |12 13 Perhaps change "more frequent” to "more frequent and prolonged"--and it is not just fisheries that are affected |We have included "and prolonged" and added "and related ecosystems" to the end of the sentence to address
Executive Summary (they tend to move), but also the lobsters, crabs, and mussels that populate the estuaries and coastal shelves. both of the suggestions.
Michael MacCracken 144061 TextRegion |01. Overview / 24 24 13 15 I don't atall like the "but" here. It seems to me the point to be made is that Americans are being and will be This statement has been edited and now reads: "While Americans are responding in ways that can bolster
Executive Summary forced to respond, and the key point to make clear here is whether communities and individuals (etc.) will be resilience and improve livelihoods, neither global efforts to mitigate the causes of climate change nor regional
reactive to what is happening or proactive, perhaps making the point that those being proactive are generally  |efforts to adapt to the impacts currently approach the scales needed to avoid substantial damages to the U.S.
better off than those being reactive. Also perhaps make the point that while national and international economy, environment, and human health over the coming decades."
mitigation efforts can slow the pace of future change--and this will be very important given limited abilities to
adapt (e.g., to sea level rise in Boston), there will in the meantime need to be adaptation to those changes our
past emissions and inevitable future emissions will lead to.
Michael MacCracken 144062 TextRegion |01. Overview / 24 24 19 19 For context, it might be worth having a footnote to indicate what is meant by "fairly stable global climate" (and | We are not using footnotes in the Overview to allow for easier reading. However, the text referred to here has
Executive Summary note that "global" should be added). The footnote could indicate that over the past several thousand years, been removed in an effort to shorten and simplify this section.
global average temperature, reconstructed from a number of proxy variables, has likely not changed by more
than plus or minus half a degree Celsius. Yes, regionally, somewhat more, but then mostly as relatively gradual
excursions that have then returned over decades/centuries to the longer term average for that latitude. Italso
important to add that "sea level" has also been quite stable--indeed, this stability has likely been more
important than temperature stability.
Michael MacCracken 144063 TextRegion |01. Overview / 24 24 27 28 Just to note that this was the primary message/conclusion from the 1985 Villach meeting, so something first We appreciate the context provided by this comment.
Executive Summary raised over 30 years ago.
Michael MacCracken 144064 TextRegion |01. Overview / 24 24 32 32 Should this be "is pushing" or are we really now in a situation of "has pushed"? We have revised the text so it now reads: "... trend that exceeds the range of natural..."
Executive Summary
Michael MacCracken 144065 TextRegion |01. Overview / 24 24 35 35 I'd suggest changing "allow" to "have allowed" to make clearer that this has already been done. This text has been removed.
Executive Summary
Michael MacCracken 144066 Text Region |01. Overview / 24 24 36 36 Change "effect" to "effects"--the verb in the sentence as well as logic wants plural here. This text has been removed.
Executive Summary
Michael MacCracken 144067 TextRegion |01. Overview / 25 25 11 11 On line 11, this needs to say "impacts" and not just "risks". Also, it would help to identify the types of possible This text has been removed.
Executive Summary actions.
Michael MacCracken 144068 TextRegion |01. Overview / 25 25 30 30 Perhaps change "these" to "the" We deleted "these" altogether and made no replacement, so the sentence now reads: "...threatens to
Executive Summary exacerbate existing i "
Michael MacCracken 144069 TextRegion |01. Overview / 25 25 32 32 Might a better phrasing be "if equity is not considered in policy pmentand i ion"? This sentence has been edited to read: "Marginalized populations may also be affected disproportionately by’
Executive Summary actions to address the underlying causes and impacts of climate change, if they are not implemented under
policies that consider existing social inequities."
Michael MacCracken 144070 TextRegion |01. Overview / 28 28 |12 12 Now 2017 can be added as joining this group, making the past four nations the warmest. We have undertaken a large rewrite of this section, which has resulted in this specific text being deleted.
Executive Summary However, we have made great efforts to present the most up-to-date data in Fig 1.1.
Michael MacCracken 144071 TextRegion |01. Overview / 28 28 21 21 1 wonder if the paragraph might be made even more convincing by adding a phrase/sentence to the effect that [We have revised the text to reflect this suggestion.
Executive Summary without the effect of the natural greenhouse effect, calculations indicate that the global average temperature
would be of order 33 C(~60 F) colder than at present--basically so cold that life would not be likely/possible.
Michael MacCracken 144072 TextRegion |01. Overview / 30 30 2 2 I'd suggest adding a phrase to the end of the sentence saying "since the mid-20th century." This sentence has been removed, but "over the last century" has been added to a similar sentence.
Executive Summary
Michael MacCracken 144073 Text Region |01. Overview / 30 30 6 6 It would be good to change "periodic" to "cyclical" or "cyclic" We have deleted "periodic" and replaced it with "natural climate cycles"
Executive Summary
Michael MacCracken 144074 Text Region |01. Overview / 32 32 1 1 Rather than saying "Sophisticated", which is a bit off-putting, how about saying "Extensively tested"--the real The authors agree with this suggestion; "sophisticated" has been removed. In addition, this figure has been
Executive Summary point is that the models have been tested and evaluated, not that they are "elitist", as the present word choice | moved to Ch. 2.
canimply.
Michael MacCracken 144075 TextRegion |01. Overview / 32 32 21 21 How about adding a phrase at the start of the sentence saying "As a result of the inherent chaotic nature of We have added a sentence that reads, "On short time scales, movements of air in the atmosphere and water in
Executive Summary atmospheric and oceanic flows, ..." Just saying that scientists do not expect does not seem an adequate the oceans are inherently chaotic."” However, this figure and caption have been moved to chapter 2.
explanation to me. It might also be worth mentioning the effect of limited coverage of observations.
Michael MacCracken 144076 TextRegion |01. Overview / 33 33 7 7 Would be clearerif changed "in" to "across" and "has increased" to "has, on average, increased"--there are two | This specific sentence has been removed, but similar information is included in a new sentence elsewhere, and
Executive Summary averages occurring, across the area of the US and duration of the seasons. the "in" has been changed to "across." "Annual average temperatuers" is standard usage and this has not been
changed. The reference to growing season length has been changed to "Average growing season length across
the United States..."
Michael MacCracken 144077 Text Region |01. Overview / 34 34 17 17 Would be appropriate to change "has declined" to "has, on average, declined" While true that Arctic sea ice extent has not monotonically declined over the specified period, the Climate
Executive Summary Science Special Report Chapter 11, Key Finding 3 includes this statement: "September sea ice extent has
decreased between 10.7% and 15.9% per decade (very high confidence)." This is not an average; it's a range
that loss rates per decade. No change to the text has been made.
Michael MacCracken 144078 TextRegion |01. Overview / 34 34 |21 21 1'd suggest changing the word "animals" to "marine mammals"--which is more specific and also hopefully This suggestion has been implemented.
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Michael MacCracken 144079 TextRegion |01. Overview / 35 35 |12 14 A phrase very much like "no detectable change", which really means we don't have evidence yet that gives us | While the intent behind this comment has merit, the proposed revision to the text is quite lengthy and it provides
Executive Summary 20to 1 confidence that a change has occurred, was at the root of the extensive controversy over the statement |a level of technical detail that is not consistent with the rest of the Overview. We have retained the text as it was
in the IPCC Second Assessment Report regarding detection of a discernible human influence. Basically, the and direct readers interested in more detail to see Chapter 8 of NCA4, Vol I: The Climate Science Special Report
phrase is obscuring how there has been a choice (traditional in the statistical and physical science community, (https://science2017.globalchange.gov/chapter/8/), which covers "Droughts, Floods, and Wildfires."
but not generally in the public or in government decision-making arenas). This "choice” is really a value-based
decision (indicating that there is a predilection of scientists in making decisions to not being wrong) that needs to
be made apparent to the public/reader. To really convey what is understood, I'd suggest re-wording the
sentence here to say: "Because the observational record is limited to only ~150 years and because the
occurrence of drought is irregular, high statistical confidence that droughts are becoming more likely has not yet
been possible to achieve, but there is strong evidence that the higher temperatures resulting from human
influences are leading to deeper surface moisture deficits, which is a closely related indicator of drought-like
conditions."
Michael MacCracken 144080 TextRegion |01. Overview / 35 35 [17 17 I'd suggest changing "around" to "depending on" This text has been removed.
Executive Summary
Michael MacCracken 144081 TextRegion |01. Overview / 35 35 |30 30 I'd suggest changing this to plural, so "Interactions 13. are" as there is a lot more than one type of interaction. | This text has been removed.
Executive Summary
Michael MacCracken 144082 TextRegion |01.Overview / 36 36 26 26 Rather than "about 93%", which is two figure precision, I'd suggest saying "over 90%" This suggestion has been implemented.
Executive Summary
Michael MacCracken 144083 TextRegion |O1. Overview/ 37 37 |18 31 It might be useful in this paragraph to make the point that as bell-shaped distribution changes (so sea level While the intent behind this comment has merit, the proposed suggestion would have required a somewhat
Executive Summary rising) shift, this leads to a disproportionate increase in the likelihood of events that exceed a particular ocean legnthy addition to the text and would provide a level of technical detail that is not consistent with the rest of the
level, so a quite large increase in the likelihood of flooding even if the increase in sea level is not that large. Overview. We have retained the text as it was and direct readers interested in this topic to Chapter 12 of the
NCA4 Vol. 1, Climate Science Special Report (https://science2017.globalchange.gov/chapter/12/) "Sea Level
Rise."
Michael MacCracken 144084 TextRegion |01. Overview / 37 37 33 35 | think this example of wrist watches is a poor one--watches are generally better, even mechanical ones, if those | We have removed this example and have added the example of a GPS-based phone application that estimates
Executive Summary under 30 or so even know what such a watch is. In any case, the example really indicates a bias, not really travel time.
uncertainty. How about using a GPS travel-time estimate, where can be more o less, depending on conditions,
etc.
Michael MacCracken 144085 Text Region |01. Overview / 39 39 1 10 | think it would be useful that the models have proved accurate in looking at decadal to multi-decadal shifts and | This text has been added to the projections section in the rewritten 1.2: "Climate models representing our
Executive Summary changes in response to changes in climate forcing. They also show skill in predicting the weather out to a week | understanding of historical and current climate conditions are often used to project how our world will change
or so--so to the very detailed evolution of the weather. They do not show skill in predicting seasonal to internal |under future conditions (see Box 2.7). “Climate” is defined as weather conditions over multiple decades, and
variability of natural cycles that are related to such aspects as EI Nino events, but do show some skill in climate model projections are generally not designed to capture annual or even decadal variation in climate
predicting the system response on these time scales in response to major volcanic eruptions. conditions. Instead, climate model projections are intended to capture long-term changes, such as how the
climate system will respond to changes in greenhouse gas levels over this century. Scientists test climate models|
by comparing them to current observations and historical changes. Confidence in these models is based, in part,
on how well they reproduce these observed changes. Climate models have proven remarkably accurate in
simulating the climate change we have experienced to date, particularly in the past 60 years or so when we have
greater confidence in observations (see CSSR4.3.1). The observed signals of a changing climate continue to
become stronger and clearer over time, giving scientists increased confidence in their findings even since the
Third National Climate was released in 2014."
Michael MacCracken 144086 Text Region |01. Overview / 39 39 17 17 Itis not the long lifetime of a CO2 molecule in the atmosphere that is the problem, which is how some will read | Text clarifying the relationship between CO2 emissions, CO2 atmospheric residence time, and natural CO2
Executive Summary this sentence. What is long-lasting is the perturbation to the long-term atmospheric concentration because, removal processes has been added.
while air-sea and air-land processes exchange a lot of carbon among the active reservoirs, the processes that
ultimately move the injected CO2 to the ocean sediments and for long-term storage in carbon held long-term in
the ground are very slow compared to the rate of CO2 injection.
Michael MacCracken 144087 Text Region |01. Overview / 39 39 26 27 I'd urge also showing the amount of warming in Celsius. Since this is the U.S. National Climate Assessment and Fahrenheit is the standard unit for temperature in the
Executive Summary U.S., we use Fahrenheit as the default temperature metric throughout this report. In some instances (i.e., where|
relevant for policymaking such as by invoking commonly-cited international goals, like 2 deg C), we do use
Celsius.
Michael MacCracken 144088 Text Region |01. Overview / 39 39 34 37 As | have noted in other comments, | think using these scenario names is too "inside the Beltway",and | would | We had extensive internal discussions over how best to name the RCPs in a manner that would provide sufficient
Executive Summary urge using more informative names about what they involve, so FFforever for RCP8.5 and FFphasedown for | context to the reader, while remaining true to the science. Calling any of them something pegged to a particular
RCP4.5--and then maybe FFphaseout for RCP2.6. Higher and lower is just not helpful, and is tied what current | policy pathway (e.g., Fossil Fuels forever or Fossil Fuels pahasedown) would be misleading as those RCPs could
technology and policy might allow one to do. result from scenarios that are completly independent of future FF use (i.e., if carbon dioxide removal
technologies were to be come widespread, for example). As a result, we have retained "higher scenario" for
RCP8.5 and "lower scenario" for RCP4.5 and direct the reader to the Front Matter and Appendix 3 (Data Tools
and Scenario Products) for additional information.
Michael MacCracken 144089 TextRegion |01. Overview / 20 0 |1 2 That this is the case for the temperature is the result of an overly simple analysis (improperly using only GWP- | We have revised the text to acknoweldge the role that short-lived forcers such as methane, can play in driving
Executive Summary 100 and not accounting separately for the radiative forcing of methane and other short-lived species thattend | near-term temperature reductions through heavy mitigation of those substances. However, it remains
not to persist more than a decade or two. IT IS IMPORTANT TO MENTION THAT THIS RESULT IS DUE TO OVER- |fundamentally true that we are locked in to decades of additional warming even if all GHG (short-lived and
SIMPLIFICATION OF THE ANALYSIS. otherwise) were to go to zero tomorrow given the long-lifetime of CO2.
Michael MacCracken 144090 TextRegion |01. Overview / 40 40 3 3 Why here use a separate baseline period? This gives a quite misleading (and different) message about what the | The sentence referred to has been removed.
Executive Summary amount of warming is that is of concern.
Michael MacCracken 144091 TextRegion |01. Overview / 40 40 4 5 This is just not correct if one were to focus much of the attention on limiting methane emissions, etc. This sentence has been edited to read "The effects of potential carbon dioxide emissions reductions on global
Executive Summary climate become evident around 2050, when "
Michael MacCracken 144092 Text Region |01. Overview / 40 40 1 10 | think it is really important to explain that cutting emissions of short-lived species can significantly change this | Text addressing emissions of short-lived species has been added.
Executive Summary point--aggressive cutting of emissions of short-lived species can cut the projected warming from 2010 to 2050 in
half if the long-and short lived species are treated separately.
Michael MacCracken 144093 TextRegion |01. Overview / 45 45 6 9 The sentence does not give a time when the rise might reach 4-6 feet. If it is 2100, this needs to be said. This text has been removed and we have added a map on U.S. sea level rise projections.
Executive Summary
Michael MacCracken 144094 Text Region |01. Overview / 49 49 15 15 Is "mitigation" reduction of emissions, and/or reduction of concentrations as indicated here. If the latter, then To be consistent with the Mitigation chapter (Chapter 29) as well as the USGCRP Glossary
Executive Summary this means that mitigation would include all forms of carbon dioxide removal, including planting more forests, | (globalchangegov/glossary), we have clarified the text so it now reads: "... in terms of mitigation to reduce
fertilizing the oceans, scrubbing CO2 from the ocean. Is this the choice? If not, the wording here needs to be emissions of greenhouse gases or remove carbon dioxide from the atmosphere and adaptation..."
changed.
Michael MacCracken 144095 TextRegion |01. Overview / 50 50 10 10 I'd suggest changing "concludes" to "indicates" We have reviesd the text to reflect this proposed change.
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Michael

MacCracken

144096

Figure

01. Overview /
Executive Summary

Where did the Caribbean/Gulf of Mexico islands go?

At the time of publication of the public comment draft, we did not have information to include the US Caribbean
region; this was mentioned in the caption of the figure. We continue to try obtaining this information and hope
to have been able to obtain that data in time for inclusion in the final version of the report.

Michael

MacCracken

144097

Text Region

01. Overview /
Executive Summary

52

13

I think it would be helpful to make the point that response will occur, and it can be either proactive or reactive.
So, a lack of awareness does not mean one will not have to adapt--it will just be reactive rather than proactive,
and that type of response is usually much more expensive.

Text addressing this has been added.

Michael

MacCracken

144098

Text Region

01. Overview /
Executive Summary

54

20

24

I've on the earlier of this list, which | think is not of commensurate points, etc. | would
favor a diagram, as indicated in earlier comments.

This text has been removed.

Alessandra

Jerolleman

144778

Whole
Chapter

01. Overview /
Executive Summary

Overall, the organization of the chapter is not structured effectively. Looking at the audience of interest for an
overview, the majority of the audience will be looking for the strongest points in beginning section. This paper
appears to garner this interest by posing the issue of climate change as a threat to economic stability and a risk
to human health and safety. The tone of the overview gives the impression that this is one of the primary
reasons for national and international concern and action. However, the beginning section begins with a
synplsis of the status and extent of climate change. These facts are not irrelevant and should most definitely
remain in the overview. However, because of the primary argument being risk assessment based, this should
be placed at the forefront of the overview.

The structured choice of repeating the main titles of "Weather and Climate", "Snow and Ice", "Land and Water",
and "Oceans and Coasts" is not helpful to the reader. The overview should instead include major headings that
indicate the argument and not the region of interest. Much of the information in the first and second section of
these chapters feels repetitive because of the structure. It also gives the impression to the reader that there is
less evidence then in actuality if the same information and style of presentation are repetitive in this manner.
Overall, the language is very strong and the information is well pieced together. The real issue in this overview
is structure and organization. In the overview, itis critical that the language, arguments, and factual information
are well constructed and contain minimal tangents. Breaking up the walls of text with more visuals would be
extremely beneficial to extending the reach of this paper to a wider audience.

We have completely re-worked the middle sections of the Overview based on this and other comments - and
included a number of new graphics, as well. The Overview now provides an Introduction, a summary of climate
science (as presented in NCA4 Vol. | - Climate Science Special Report) as observations, attribution, and
projections before pivoting to a more societally-focused middle section that now mirrors the human-focused
Report Findings before concluding with the sections of (i.e., Ad: and This
structure more closely mirrors the assessment as a whole and responds to this comment's call for greater clarity
in purpose and less redundancy.

Theilmann

144779

Table

01. Overview /
Executive Summary

The graphs in many of the tables are too small and contain differences in color that will be difficult for those with
color blindness to distinguish.

The set-up of this table, in particular, contains too much information in too small of a space. This table is also
referenced several pages past this point, which reduces the effectiveness of the information. The full analysis of
the importance of the information in these graphs should immediately follow the graphs in order for the
audience to fully grasp the concepts presented.

The information in the graphs is incredibly important and interesting. Making this information accessible to the
audience will greatly improve the likelihood that they will continue on in their active comprehension of the

The figure has been reworked into a full 2-page spread to be more accessible and more clearly illustrate how the
indicators fit together.

overview and following chapters of the

Mira

Theilmann

144780

Whole
Chapter

01. Overview /
Executive Summary

A suggestion for a follow-up after the assessment is published; track the research that is published following the
assessment. This would be useful to ensure the next assessment is even more effective to encourage new
research.

We agree with this comment and are exploring how we can most efficiently do this as a Program.

Theilmann

144781

Text Region

01. Overview /
Executive Summary

32

25

Equity is missing from the summary of the two main advances in this NCA. Consider including summary
information on how economic impacts and risk vary by population, especially the often disproportionate effects
and risks on who are hi I

orunderserved.

It's not clear where this comment is intended to be directed at in the Overview as the cited page and line
numbers do not address "two main advances in this NCA." That said, we have built upon the strong coverage of
"vulnrable populations" presented in NCA3 and have made a concerted effort int he re-write of the Overview to
integrate equity / i i i the text.

Andreas

Schmittner

140857

Text Region

02. Our Changing
Climate

14

Collins et al. (2013) do not include Greenland ice sheet meltwater fluxes. A more recent study that does include
meltwater fluxes from the Greenland ice sheet is Bakker et al. (2016), however, comes to a similar conclusion.
I'd suggest to either replace the Collins et al. (2013) reference with Bakker et al. (2016) or to add the Bakker et
al. (2016) reference. | also suggest to add text describing the important findings from Bakker et al. (2016) such
that melting from the Greenland ice sheet, although of secondary importance compared with warming and
intensification of the atmospheric hydrological cycle, may increase the probability of an AMOC shutdown. An
AMOC shutdown becomes much more likely for a high-emission scenario (RCP8.5) compared to an intermediate
emission scenario (RCP4.5).

Bakker, P., Schmittner, A., Lenaerts, J. T. M., Abe-Ouchi, A., Bi, D., van den Broeke, M. R., Chan, W.-L., Beadling,
R. L., Marsland, S. J., Memild, S. H., Saenko, O. A., Swingedouw, D., Sullivan, A. and J. Jin (2016) Fate of the
Atlantic Meridional Overturning Circulation - Strong decline under continued warming and Greenland melting,
Geophysical Research Letters, 43(23), 12,252-12,260, doi: 10.1002/2016GL070457.

This reference has been added and the text revised as suggested.

Andreas

Schmittner

140858

Text Region

02. Our Changing
Climate

24

| don't agree that AMOC changes cannot be quantified. Bakker et al. (2016) does exactly that.

We have added a reference to Bakker but note that this is only one study

Andreas

Schmittner

140859

Text Region

02. Our Changing
Climate

78

19

22

| suggest to include a discussion of the following point here.

Itis known that climate models underestimate natural climate variability on long (centennial to millennial)
timescales (e.g. Laepple and Huybers, 2014). The recent study by Bakker et al. (2016b) suggests that missing
ice sheet-ocean interactions are an important reason for this 1. This may bias
predictability studies to be overly confident.

Bakker, P., Clark, P. U., Golledge, N. R., Schmittner, A., and M. E. Weber (2016b) Centennial-scale Holocene
climate variations amplified by Antarctic Ice Sheet discharge, Nature, 541, 72%00076,
doi:10.1038/nature20582.

Laepple, T.,and P. Huybers (2014), Ocean surface temperature variability: Large model%cU0Odata differences at
decadal and longer periods, Proceedings of the National Academy of Sciences, 111(47), 16682-16687, doi:
10.1073/pnas. 1412077111,

and

This box on short-term natural variability is not the appropriate place to comment on long-term change; this
exact point is already made earlier, on page 77 line 28. A reference to Bakker has been added on page 77.

Robert

Kopp

141162

Text Region

02. Our Changing
Climate

62

62

38

"At least several inches" describes global mean sea level rise between 2000 and 2030, but not "in the next
fifteen years" (where sea-level rise in the Low scenario would be 4.5 cm).

This has been revised to state that global sea level is very likely continue at current rates (3 mm/yr) and
upwards to 1-4.3 feet by 2100.

Robert

Kopp

141163

Text Region

02. Our Changing
Climate

62

62

37

Note that the meaning of the probability language in CSSR Chapter 12, which is softened by confidence language
("very high confidence in lower bounds; medium confidence in upper bounds for 2030 and 2050; low confidence

As written, "global mean sea levelis very likely..." refers to the 1 - 4.3 feet rise by 2100 relative to 2000, which
represents the low and high end of the 5th and 95th confidence interval of the RCP2.6 and 8.5 scenarios,

in upper bounds for 2100"), is a bit different than the unalloyed language here.

respectively.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfan E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
Robert Kopp 141164 TextRegion |02. Our Changing 63 63 |19 29 Note that the probability language in CSSR chapter 12 has clearer caveats than the language here. For example: [The text has been revised to incorporate more of this specific wording.
Climate "Emerging science suggests that these projections may understate the probability of faster-than-expected ice
sheet melt, particularly for high-end warming scenarios. While these probability estimates are consistent with
the assumption that the relationship between global temperature and GMSL in the coming century will be
similar to that observed over the last two millennia,32, 85 emerging positive feedbacks (self-amplifying cycles)
in the Antarctic Ice Sheet especially86, 87 may invalidate that assumption. Physical feedbacks that until recently
were not incor- porated into ice sheet models88 could add about 01 ¢308010 cm (01¢40400.3 feet),
20i¢a04050 cm (0.71¢40401.6 feet) and 601 ¢a040110 cm (2.01¢a0a03.6 feet) to central estimates of current
century sea level rise under even lower, lower, and higher scenarios (RCP2.6, RCP4.5 and RCP8.5,
respectively).77"
Without this softening language, the probability language may be read as excluding or giving de minimis
probability to the High and Extreme scenarios.
Robert Kopp 141165 Text Region |02. Our Changing 80 80 20 22 Unfortunately, this flattening appears to have ended in 2017; see LeQuere et al 2017, https://www.icos- Indeed; the text has been updated with a reference to Le Quere et al. 2018.
Climate cp.eu/GCP/2017
Robert Kopp 141166 TextRegion |02. Our Changing 81 81 |15 15 As written, there is only one case -- 2017 - discussed; "some cases" does not make sense in this context. Agreed; the text has been revised as suggested.
Climate
Robert Kopp 141167 TextRegion |02. Our Changing 89 89 33 39 Subsequent to the completion of the CSSR, Kopp et al 2017 (doi: 10.1002/2017EF000663) conducted this The table for 2100 has been updated with these more recent numbers.
Climate analysis of the combination of Kopp et al 2014 and DeConto and Pollard 2016 more formally. They found that
DeConto and Pollard 2016 increased the central 90% of simulations for RCP 8.5 in 2100 from 0.5-1.2 m t0 0.9-2.4
m (median increasing from 0.8 to 1.5 m); for RCP 4.5 from 0.4-1.0 m to 0.5-1.6 m (median from 0.6 t0 0.9 m);
and for RCP 2.6 from 0.3-0.8 m t0 0.3-1.0 m (median from 0.5 to 0.6 m).
Geoffrey Marion 141829 Whole 02. Our Changing 1) The chapter delivers a strong and firm grasp of the facts leading to our belief in the changing climate. Itgoes |We thank the reviewer for the thoughtful comment. The much more detailed and in-depth discussion in NCA4
Chapter Climate through various facets of climate, i.e. effect of anthropogenic activities on increased amount of carbon dioxide | Volume 1 address these issues at the level of detail that the reviewer would like to see, including uncertainties in
and a net increase in global temperature, decrease in arctic sea ice, widening of tropical belt, increase in the climate models and their potential effects on the resulting projections. Chapter 4 and Appendix B of Volume 1|
precipitation extremes, changes in oceanic acidity and circulation and changes in the overall global circulation.  |also describe the weighting approach used in examining the effects resulting from some of these uncertainties in
2) Although, the combination of satellite studies and general circulation models provide a holistic view of the models. We include references to those resources in this chapter, and we encourage the interested reader to
changing climate, uncertainties due to lack of ing and hence of convective processes | refer to them for more detailed discussion.
in the global scale models can create a significant bias in the results. Therefore, inclusion of uncertainties due to
convective-radiative biases might create a deviation in the report results. Otherwise, the report does a very
thorough analysis of providing the scientific characterization of changes in the global climate.
Kathy Lynn 141864 Whole 02. Our Changing Excellent chapter going into further detail of climate change over the US and the world. It does a great job of Thanks for this comment. There may be a slight misunderstanding here, so the text has been revised to read:
Chapter Climate going straight to the figures and graphs that matter most to the reader. “"Extreme events such as tornadoes and severe thunderstorms occur over much shorter time periods and smaller|
One suggestion would be to include more when di new \. Forexample, on areas than other extreme phenomena such as heat waves, droughts, and even tropical cyclones, making it
page 75, line 18 begins with a statement about the increasing intensity of severe thunderstorms and tornadoes | difficult to detect trends and develop future projections (Kunkel et al. 2013; see Box 2.6)." We did not mean to
over shorter time scales but does not discuss why that happens. Perhaps a sentence or two from the citation for |imply that there were any physical changes occurring over shorter time-scales.
this fact would be useful to the reader in adding fluidity and clarity as we read from fact to fact.
David Wojick 141917 Text Region |02. Our Changing 57 57 2 7 Here is the present text: This statement is inconsistent with the findings of NCA4 Vol. 1 as summarized in Chapters 1 through 4.

Climate

2 Key Message 1: Global climate is changing rapidly compared to the pace of natural variations
3in climate that have occurred throughout Earth%oU2s history. Global average temperature has
4increased by about 1.74F from 1901 to 2016, and observational evidence does not support

5 any credible natural explanations for this amount of warming; instead, the evidence

6 consistently points to human activities, especially emissions of
7 gases, as the dominant cause.

Comment: This entire Message states a clearly false claim. The scientific literature is full of discussions of
possible natural causes for the observed changes. Moreover, there are numerous studies that suggest that
these changes are well within the range of natural variability. In fact at least half of the temperature increase
occurred early in the 20th century, when greenhouse gasses were thought to have little impact. (It should also
be noted that these gases do not trap heat.)

This Key Message probably violates the 1 Quality Act that federal agencies ensure and
maximize the "quality, objectivity, utility, and integrity of information disseminated by the agency." This text
exhibits neither quality, objectivity, utility nor integrity. To begin with there is neither objectivity nor integrity, as
these errors have been pointed out repeatedly during the previous series of National

or heat-trapping

Specifically, Vol. 1 states that: “The global climate continues to change rapidly compared to the pace of the
natural variations in climate that have occurred throughout Earth's history.” (Chapter 1)

It also concludes that: “Many lines of evidence demonstrate that it is extremely likely that human influence has
been the dominant cause of the observed warming since the mid-20th century. Formal detection and attribution
studies for the period 1951 to 2010 find that the observed global mean surface temperature warming lies in the
middle of the range of likely human contributions to warming over that same period. We find no convincing
evidence that natural variability can account for the amount of global warming observed over the industrial era.
For the period extending over the last century, there are no convincing alternative explanations supported by the
extent of the observational evidence. Solar output changes and internal variability can only contribute
marginally to the observed changes in climate over the last century, and we find no convincing evidence for
natural cycles in the observational record that could explain the observed changes in climate.” (Chapter 1)

It additi finds that: “In the industrial era, human activities have been, and are increasingly, the dominant

should not be necessary), yet they persist. As a result there is no quality or utility.

cause of climate warming. The increase in radiative forcing due to these activities has far exceeded the relatively|
small net increase due to natural factors, which include changes in energy from the sun and the cooling effect of
volcanic eruptions.” (Chapter 2)

Vol. 1 also quantifies the ht induced as follows: “The likely range of the human contribution to
the global mean temperature increase over the period 19512010 is 1.1° to 1.4°F (0.6° to 0.8°C), and the central
estimate of the observed warming of 1.2°F (0.65°C) lies within this range (high confidence). This translates to a
likely human contribution of 93%-123% of the observed 1951-2010 change. It is extremely likely that more
than half of the global mean temperature increase since 1951 was caused by human influence on climate (high
confidence). The likely contributions of natural forcing and internal variability to global temperature change over
that period are minor (high confidence).” (Chapter 3)
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ID Type Number | Page [Page [ Line | Line
David Wojick 141918 TextRegion |02. Our Changing 60 60 7 13 Present text: This statement is inconsistent with the findings of NCA4 Volume 1 as summarized in Chapters 1 through 4.
Climate 7 Key Message 2: Earth%.02s climate will continue to change over this century and beyond. Past mid
8century, how much climate changes will depend primarily on global emissions of greenhouse The Key Message the scientific ing of climate as in,and
9 gases and on the response of Earth%e02s climate system to human-induced warming. With on, the peer-reviewed literature found in NCA4 Volume 1 which meets the requirements of the Information
10 signifi ions in emissions, global increase could be limited to 3.63iF Quality Act. The text in this Key Message is a direct quotation from that document, which has been approved
11 (24iC) or less compared to preindustrial temperatures. Without significant reductions, annual and was published in November 2017. We refer the reviewer to Volume 1, in particular Chapter 4, for more
12 average global temperatures could increase by 94iF (53iC) or more by the end of this century information on the scientific basis for this statement, including relevant citations.
13 compared to preindustrial.
Comment: The entire Message falsely asserts a speculative claim as an established physical fact. That human | Regarding the Information Quality Act, Volume | of the Fourth U.S. National Climate Assessment was prepared
caused warming exists and will continue in this extreme fashion has yet to be determined and is increasingly ~ |and Volume 2 is being prepared in compliance with Section 515 of the Treasury and General Government
unlikely. This text probably violates the Quality Act that federal agencies ensure and | Appropriations Act for Fiscal Year 2001 (P.L. 106-554) and information quality guidelines issued by the
maximize the "quality, objectivity, utility, and integrity of information disseminated by the agency." This text | Department of Commerce / National Oceanic and Atmospheric Administration pursuant to Section 515
exhibits neither quality, objectivity, utility nor integrity. (http://www.cio.noaa.gov/services_programs/info_quality.html). For purposes of compliance with Section 515,
these documents are deemed a “highly influential scientific assessment” (HISA) and contain expert assessments
of the relevant scientific literature that are peer-reviewed by the National Academy of Sciences. The report
graphics follow the 1SO 19115 standard which includes the necessary information to achieve reproducibility.
Christen Armstrong 141919 TextRegion |02. Our Changing 61 61 23 26 Present text: This statement is inconsistent with the findings of NCA4 Vol. 1 as summarized in Chapters 1,12 and 13.
Climate 23 Key Message 3: The world%o02s oceans have absorbed 93% of the excess heat from human-induced
24 warming since the mid-20th century and are currently absorbing more than a quarter of the As NCA4 Vol.1 states, “Trends in globally averaged temperature, sea level rise, upper-ocean heat content, land-
25 carbon dioxide emitted to the atmosphere annually from human activities, making the oceans based ice melt, arctic sea ice, depth of seasonal permafrost thaw, and other climate variables provide consistent
26 warmer and more acidic. evidence of a warming planet. These observed trends are robust and have been confirmed by multiple
Comment: This text falsely states several falsehoods and speculations as established physical facts. In reality all |independent research groups around the world.” More detail is provided in NCA4 Vol. 1 Figure 1.1 and Chapters
human emitted carbon dioxide is gone in just a few years. That the increasing atmospheric concentration of 1,6,7,11,and 12.
trace carbon dioxide is composed of human emissions is a common fallacy. That NCA4 should assume this
fallacy in its fundamental scientific claims is very worrying. Vol. 1also states that: “Many lines of evidence demonstrate that it is extremely likely that human influence has
That there is any human-induced warming or that the oceans are absorbing most of it has yet to be determined | been the dominant cause of the observed warming since the mid-20th century. Formal detection and attribution
and appears increasingly unlikely. Connecting ocean warming to human emissions is pure speculation at this studies for the period 1951 to 2010 find that the observed global mean surface temperature warming lies in the
point. middle of the range of likely human contributions to warming over that same period. We find no convincing
evidence that natural variability can account for the amount of global warming observed over the industrial era.
For the period extending over the last century, there are no convincing alternative explanations supported by the
extent of the observational evidence. Solar output changes and internal variability can only contribute
marginally to the observed changes in climate over the last century, and we find no convincing evidence for
natural cycles in the observational record that could explain the observed changes in climate.” (Chapter 1)
Itadditionally finds that: “In the industrial era, human activities have been, and are increasingly, the dominant
cause of climate warming. The increase in radiative forcing due to these activities has far exceeded the relatively|
small net increase due to natural factors, which include changes in energy from the sun and the cooling effect of
volcanic eruptions.” (Chapter 2)
Vol. 1 also quantifies the ht induced as follows: “The likely range of the human contribution to
the global mean temperature increase over the period 19512010 is 1.1° to 1.4°F (0.6° to 0.8°C), and the central
estimate of the observed warming of 1.2°F (0.65°C) lies within this range (high confidence). This translates to a
likely human contribution of 93%-123% of the observed 1951-2010 change. Itis extremely likely that more
Christen Armstrong 141922 TextRegion |02. Our Changing 62 63 37 1 Present text: This statement is inconsistent with the findings of NCA4 Vol. 1, particularly as summarized in Chapter 12.

Climate

37 Global mean sea level is very likely to continue
38 torise, by at least several inches in the next 15 years and by 1%.004 feet by 2100 relative to

1 present-day levels. Recent studies suggest a rise of 6 to 10 feet by 2100 is physically possible.

Comment: This text falsely asserts speculative computer projections as though they were established physical
facts, which they are not. The text probably violates the Quality Act
agencies ensure and maximize the "quality, objectivity, utility, and integrity of information disseminated by the
agency." These wild claims exhibit neither quality, objectivity, utility or integrity. To begin with there is neither
objectivity nor integrity. As a result there is no quality or utility.

that federal

The Key Message the scientific ing of climate as in, and

on, the peer-reviewed literature found in NCA4 Volume 1 which meets the requirements of the Information
Quality Act. The text in this Key Message is a direct quotation from that document, which has been approved
and was published in November 2017. We refer the reviewer to Volume 1, in particular Chapter 12, for more
information on the scientific basis for this statement, including relevant citations.

Assertions that global climate models are not useful or adequate for making climate projections at appropriate
spatial scales do not accurately represent the scientific understanding of climate change or the assessment of
the peer-reviewed literature as presented in NCA4 Vol. . NCA4 Vol. 1, which provides the underlying scientific
basis for the impacts analyses in Vol. 2, addresses observations of past trends in climate, including severe
weather events, the ability of global climate models to reproduce those trends, and the projections of future
changes in climate and the models used to make those projections.

0On models in general, it states: “Confidence in the of the future by global
climate models is based on multiple factors. These include the fundamental nature of the physical processes
they represent, such as radiative transfer or geophysical fluid dynamics, which can be tested directly against
that model approximations are valid. They also include
the vast body of literature dedicated to evaluating and assessing model abilities to simulate observed features
of the earth system, including large scale modes of natural variability; and to reproduce their net response to
external forcing that captures the interaction of many processes which produce observable climate system
feedbacks (e.g., Flato et al. 2013).” (Chapter 4)

ortheoretical ions to

Regarding the specific performance of global climate models in reproducing observed trends, on extreme
precipitation, for example, Vol. 1 concludes: “The frequency and intensity of extreme heat and heavy
precipitation events are increasing in most continental regions of the world (very high confidence). These trends
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64

12

The present text says this:

12 Additional increases in annual average temperature of about 2.53iF (1.43{C) are expected

13 over the next few decades regardless of future emissions, and increases ranging from 3aiF to

14 124iF (1.63i%0006.63iC) are expected by the end of century, depending on whether the world

15 follows a higher or lower future scenario, with proportionally greater changes in high

16 temperature extremes.

Comment: These supposed "expectations” falsely assert speculative computer projections as though they were
established physical facts, which they are not. These projections and risks appear to be based primarily on the
use of questionable computer models. That climate change will have these negative impacts has yet to be
determined and appears increasingly unlikely.

Assertions that global climate models are not useful or adequate for making climate projections at appropriate
spatial scales do not accurately represent the scientific understanding of climate change or the assessment of
the peer-reviewed literature as presented in NCA4 Vol. I. NCA4 Vol. 1, which provides the underlying scientific
basis for the impacts analyses in Vol. 2, addresses observations of past trends in climate, including severe
weather events, the ability of global climate models to reproduce those trends, and the projections of future
changes in climate and the models used to make those projections.

On models in general, it states: “Confidence in the of the future by global
climate models is based on multiple factors. These include the fundamental nature of the physical processes
they represent, such as radiative transfer or geophysical fluid dynamics, which can be tested directly against
measurements or theoretical calculations to that model are valid. They also include|
the vast body of literature dedicated to evaluating and assessing model abilities to simulate observed features
of the earth system, including large scale modes of natural variability; and to reproduce their net response to
external forcing that captures the interaction of many processes which produce observable climate system
feedbacks (e.g., Flato etal. 2013).” (Chapter 4)

Regarding the specific performance of global climate models in reproducing observed trends, on extreme
precipitation, for example, Vol. 1 concludes: “The frequency and intensity of extreme heat and heavy
precipitation events are increasing in most continental regions of the world (very high confidence). These trends
are consistent with expected physical responses to a warming climate. Climate model studies are also consistent
with these trends, although models tend to underestimate the observed trends, especially for the increase in
extreme precipitation events (very high confidence for high
(Chapter 1)

for extreme

And over longer time scales, Vol. 1 concludes that: “While climate models incorporate important climate
processes that can be well quantified, they do not include all of the processes that can contribute to feedbacks,
compound extreme events, and abrupt and/or ireversible changes. For this reason, future changes outside the

Christen
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141925

Text Region

02. Our Changing
Climate

67

67

Here is the present text:

2 Key Message 6: Annual precipitation has increased across most of the northern and eastern

3 United States and decreased across much of the southern and western United States; these

4 regional trends are expected to continue over the coming century. Observed increases in the

5 frequency and intensity of heavy precipitation events in most parts of the United States are

6 projected to continue. Surface soil moisture over most of the United States is likely to

7 decrease, accompanied by large declines in snowpack in the western United States and shifts

8 to more winter precipitation falling as rain rather than snow in many parts of the central and

9 eastern United States.

Comment: These supposed "expectations" and "projections” falsely assert speculative computer projections as
though they were established physical facts, which they are not. That climate change will have these negative
impacts has yet to be determined and appears increasingly unlikely.

Assertions that global climate models are not useful or adequate for making climate projections at appropriate
spatial scales do not accurately represent the scientific understanding of climate change or the assessment of
the peer-reviewed literature as presented in NCA4 Vol. I. NCA4 Vol. 1, which provides the underlying scientific
basis for the impacts analyses in Vol. 2, addresses observations of past trends in climate, including severe
weather events, the ability of global climate models to reproduce those trends, and the projections of future
changes in climate and the models used to make those projections.

On models in general, it states: “Confidence in the of the future by global
climate models is based on multiple factors. These include the fundamental nature of the physical processes
they represent, such as radiative transfer or geophysical fluid dynamics, which can be tested directly against
measurements or theoretical calculations to that model are valid. They also include|
the vast body of literature dedicated to evaluating and assessing model abilities to simulate observed features
of the earth system, including large scale modes of natural variability; and to reproduce their net response to
external forcing that captures the interaction of many processes which produce observable climate system
feedbacks (e.g., Flato etal. 2013).” (Chapter 4)

Regarding the specific performance of global climate models in reproducing observed trends, on extreme
precipitation, for example, Vol. 1 concludes: “The frequency and intensity of extreme heat and heavy
precipitation events are increasing in most continental regions of the world (very high confidence). These trends
are consistent with expected physical responses to a warming climate. Climate model studies are also consistent
with these trends, although models tend to underestimate the observed trends, especially for the increase in
extreme precipitation events (very high confidence for high
(Chapter 1)

for extreme

And over longer time scales, Vol. 1 concludes that: “While climate models incorporate important climate
processes that can be well quantified, they do not include all of the processes that can contribute to feedbacks,
compound extreme events, and abrupt and/or ireversible changes. For this reason, future changes outside the
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Christen Armstrong 141928 TextRegion |02. Our Changing 71 71 |8 12 Present text: Assertions that global climate models are not useful or adequate for making climate projections at appropriate
Climate 8 Arctic-wide glacial and sea ice loss is expected to continue; by mid-century, it spatial scales do not accurately represent the scientific understanding of climate change or the assessment of
9is very likely that the Arctic will nearly free of sea ice in late summer. Permafrost is expected the peer-reviewed literature as presented in NCA4 Vol. I. NCA4 Vol. 1, which provides the underlying scientific
10 to continue to thaw over the coming century as well, and the carbon and methane released basis for the impacts analyses in Vol. 2, addresses observations of past trends in climate, including severe
11 from thawing permafrost has potential to amplify human-induced warming, possibly weather events, the ability of global climate models to reproduce those trends, and the projections of future
12 significantly. changes in climate and the models used to make those projections.
Comment: These supposed "expectations” falsely assert speculative computer projections as though they were
established physical facts, which they are not. These projections and risks appear to be based primarily onthe | On models in general, it states: “Confidence in the of the future by global
use of questionable computer models. That climate change will have these negative impacts has yet to be climate models is based on multiple factors. These include the fundamental nature of the physical processes
determined and appears increasingly unlikely. they represent, such as radiative transfer or geophysical fluid dynamics, which can be tested directly against
measurements or theoretical calculations to that model are valid. They also include|
the vast body of literature dedicated to evaluating and assessing model abilities to simulate observed features
of the earth system, including large scale modes of natural variability; and to reproduce their net response to
external forcing that captures the interaction of many processes which produce observable climate system
feedbacks (e.g., Flato etal. 2013).” (Chapter 4)
Regarding the specific performance of global climate models in reproducing observed trends, on extreme
precipitation, for example, Vol. 1 concludes: “The frequency and intensity of extreme heat and heavy
precipitation events are increasing in most continental regions of the world (very high confidence). These trends
are consistent with expected physical responses to a warming climate. Climate model studies are also consistent
with these trends, although models tend to underestimate the observed trends, especially for the increase in
extreme precipitation events (very high confidence for high forextreme ”
(Chapter 1)
And over longer time scales, Vol. 1 concludes that: “While climate models incorporate important climate
processes that can be well quantified, they do not include all of the processes that can contribute to feedbacks,
compound extreme events, and abrupt and/or irreversible changes. For this reason, future changes outside the
Christen Armstrong 141931 TextRegion |02. Our Changing 74 74 2 7 Here is the present text: Both NCA4 Vol. 1 and 2 represent a summary of the state of the science as published in the peer-reviewed
Climate 2 Key Message 8: Human-induced change is affecting ic dynamics and ibuting to literature.
3 the poleward expansion of the tropics and the northward shift in Northern Hemisphere
4 winter storm tracks since 1950. Increases in greenhouse gases and decreases in air pollution The Key Message the scientific ing of climate as summarized in, and grounded
5 have contributed to increases in Atlantic hurricane activity since 1970. In the future, Atlantic on, the peer-reviewed literature found in NCA4 Volume 1 which meets the requirements of the Information
6 and eastern North Pacific hurricane rainfall and intensity are projected to increase, as are Quality Act. The text in this Key Message is a direct quotation from that document, which has been approved
7 the frequency and severity of landfalling %s0iatmospheric rivers%o0f on the West Coast. and was published in November 2017. We refer the reviewer to Volume 1, in particular Chapters 5 and 9, for
Comment: This entire message falsely states well known controversial claims as though they were established | more information on the scientific basis for this statement, including relevant citations.
physical facts, which they are not. That these extreme claims are highly controversial stands out in the present
literature, which NCA4 has clearly chosen to ignore. Regarding the Information Quality Act, Volume | of the Fourth U.S. National Climate Assessment was prepared
Thus the text probably violates the Information Quality Act requirement that federal agencies ensure and and Volume 2 is being prepared in compliance with Section 515 of the Treasury and General Government
maximize the "quality, objectivity, utility, and integrity of information disseminated by the agency." These Appropriations Act for Fiscal Year 2001 (P.L. 106-554) and information quality guidelines issued by the
controversial claims exhibit neither quality, objectivity, utility or integrity. To begin with there is neither Department of Commerce / National Oceanic and Atmospheric Administration pursuant to Section 515
objectivity nor integrity. As a result there is no quality or utility. (http://www.cio.noaa.gov/services_programs/info_quality.html). For purposes of compliance with Section 515,
these documents are deemed a “highly influential scientific assessment” (HISA) and contain expert assessments
of the relevant scientific literature that are peer-reviewed by the National Academy of Sciences. The report
graphics follow the 1SO 19115 standard which includes the necessary information to achieve reproducibility.
David Wojick 141933 TextRegion |02. Our Changing 75 75 |26 34 Present text: Assertions that global climate models are not useful or adequate for making climate projections at appropriate

Climate

26 Key Message 9: Regional changes in sea level rise and coastal flooding are not evenly

27 distributed across the United States; changes in ocean circulation, land elevation, and

28 Antarctic ice melt will result in greater-than-average sea level rise for the Northeast and

29 western Gulf of Mexico under lower scenarios and most of the U.S. coastline other than

30 Alaska under higher scenarios. Since the 1960s, sea level rise has already increased the

31 frequency of high tide flooding by a factor of 5 to 10 for several U.S. coastal communities.

32 The frequency, depth, and extent of tidal flooding is expected to continue to increase in the

33 future, as is the more severe flooding associated with coastal storms, such as hurricanes and

34 nor%o02easters.

Comment: These supposed "expectations" falsely assert speculative computer projections as though they were
established physical facts, which they are not. These projections and risks appear to be based primarily on the
use of questionable computer models. That climate change will have these negative impacts has yet to be
determined and appears increasingly unlikely.

spatial scales do not accurately represent the scientific understanding of climate change or the assessment of
the peer-reviewed literature as presented in NCA4 Vol. I. NCA4 Vol. 1, which provides the underlying scientific
basis for the impacts analyses in Vol. 2, addresses observations of past trends in climate, including severe
weather events, the ability of global climate models to reproduce those trends, and the projections of future
changes in climate and the models used to make those projections.

On models in general, it states: “Confidence in the of the future d by global
climate models is based on multiple factors. These include the fundamental nature of the physical processes
they represent, such as radiative transfer or geophysical fluid dynamics, which can be tested directly against
that model approximations are valid. They also include
the vast body of literature dedicated to evaluating and assessing model abilities to simulate observed features
of the earth system, including large scale modes of natural variability; and to reproduce their net response to
external forcing that captures the interaction of many processes which produce observable climate system
feedbacks (e.g., Flato et al. 2013).” (Chapter 4)

ortheoretical ions to

Regarding the specific performance of global climate models in reproducing observed trends, on extreme
precipitation, for example, Vol. 1 concludes: “The frequency and intensity of extreme heat and heavy
precipitation events are increasing in most continental regions of the world (very high confidence). These trends
are consistent with expected physical responses to a warming climate. Climate model studies are also consistent
with these trends, although models tend to underestimate the observed trends, especially for the increase in
extreme precipitation events (very high confidence for high for extreme pr
(Chapter 1)

And over longer time scales, Vol. 1 concludes that: “While climate models incorporate important climate
processes that can be well quantified, they do not include all of the processes that can contribute to feedbacks,
compound extreme events, and abrupt and/or irreversible changes. For this reason, future changes outside the
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Christen Armstrong 141934 TextRegion |02. Our Changing 76 77 |34 1 Here is the present text: Both NCA4 Vol. 1 and 2 represent a summary of the state of the science including, where appropriate, an
Climate 34 Key Message 10: The climate change resulting from human emissions of carbon dioxide will accurate and representative range of uncertainty in both historical observations and future projections. All future
35 persist for decades to millennia. Self-reinforcing cycles within the climate system have the projections correspond to both a higher and a lower future scenario. The Front Matter of Vol. 2 states that, “For
36 potential to accelerate human-induced change and even shift the Earth%o02s climate system into the sake of brevity and clarity, the Principals of the Subcommittee on Global Change Research (SGCR) decided
37 new states that are very different from those experienced in the recent past. Future changes that NCA4 would focus on RCP8.5 as a “higher” scenario and RCP4.5 as a “lower” scenario. Other RCP scenarios
38 outside the range projected by climate models cannot be ruled out, and due to their (e.g.,RCP2.6, a “very low” scenario) may be used where instructive, such as in analyses of mitigation science
39 sy ic tendency to i change during past warm periods, models issues. The use of RCP8.5 and RCP4.5 as core scenarios is broadly consistent with the range of scenarios used in
1 may be more likely to underestimate than to overestimate long-term future change. the Third National Climate Assessment (Melillo et al. 2014).”
Comment: This text falsely asserts pure speculations as though they were established physical facts, which they
are not. Itis far more likely that climate change will be beneficial. Analysis of projected changes in past assessments have demonstrated that, if anything, such assessments tend
to error on the side of under- rather than over-estimating observed change. A number of such analyses have
been conducted by it as well as by such as the National Research Council.
These assessments are summarized in Brysse et al. (2012), who concluded that: “The available evidence
suggests that scientists have in fact been conservative in their projections of the impacts of climate change. In
particular, we discuss recent studies showing that at least some of the key attributes of global warming from
increased atmospheric greenhouse gases have been under-predicted, particularly in IPCC assessments of the
physical science, by Working Group I. We also note the less frequent manifestation of over-prediction of key
characteristics of climate in such assessments. We suggest, therefore, that scientists are biased not toward
alarmism but rather the reverse: toward cautious estimates, where we define caution as erring on the side of
less rather than more alarming predictions.”
Brysse, K., N. Oreskes, J. OReilly and M. Oppenheimer. 2012. Climate change prediction: Erring on the side of
least drama? Global Environmental Change, 23(1), 327-337.
The referenced Key Message the scientific of climate as summarized in, and
grounded on, the peer-reviewed literature found in NCA4 Volume 1 which meets the requirements of the
Information Quality Act. The text in this Key Message is a direct quotation from that document, which has been
Puja Roy 141957 TextRegion |02. Our Changing 57 57 |11 35 Just a minor observation. Thank you; this has been corrected.
Climate Here, 1.2 degree Fahreinheit is written as 0.7 degree Celsius, while in Line 35, Page 57, the same 1.2 degree
Fahreinheit is written as 0.65 degree Celsius.
Puja Roy 141958 Text Region |02. Our Changing 57 11 "and by 1.2aiF (0.74iC) for the period 1986%0002015 as compared to 1901%2001960. " This is the baseline that was used in NCA4 Volume 1.
Climate Why isn't the time period between 1961 to 1985 included in the latter part of this particular study?
Nicholas Rajkovich 141959 Text Region |02. Our Changing 58 11 Given that many aspects of direct, indirect and semi-direct effects of aerosols are yet to be completely Forcing over the industrial era via aerosol-radiation and aerosol-cloud interactions is assessed to be net negative
Climate understood, how strongly can it be said that the net effect of aerosols is to cool the planet? with high confidence (see CSSR Chapter 2 Key Finding 2 and associated Traceable Accounts). While the
magnitude of aerosol forcing is highly uncertain, there is much greater confidence in the sign of the global,
annual average forcing. The range in effective radiative forcing via aerosol-cloud interactions in ARS was
estimated as -1.2 to 0.0 W/m2; i.e., there's a 95% chance it is negative. The range in effective radiative forcing
via aerosol-radiation interactions (which includes the semi-direct responses) was estimated as -0.95 to +0.05,
and in the ERF due to aerosols deposited on snow is +0.02 to +0.09. Thus, there is only a small chance that net
aerosol ERF from all three mechanisms is net-positive.
Nicholas Rajkovich 141961 Text Region |02. Our Changing 74 4 How have "decreases in air pollution have contributed to increases in Atlantic hurricane activity since 1970."? This is a good question. This point is addressed in a number of references and to save space, we chose to cite the
Climate ARS rather than repeat that information here. We've added a more recent citation in the text that explicitly
discusses this.
Sarah Davidson 141988 TextRegion |02. Our Changing 61 61 |10 16 Consider including the projected time of the peak in carbon emissions for RCP2.6 as done for all other RCPs in this | The time for carbon emissions to peak under the RCP2.6 scenario has already passed; the caption has been
Climate paragraph. Itis important to make clear to decision-makers that best available information suggests that this revised to make this point clear.
"even lower scenario likely requires emissions to peak within the next decade. For example see Figure 2.2 of
this draft report (p. 61), figures SPM.5 and SPM. 11 in the IPCC's 2014 synthesis report, and Millar et al. (2017)
doi:10.1038/NGEO3031.
Sarah Davidson 141989 TextRegion |02. Our Changing 75 75 25 34 Under the description of Key Message 9, consider including a reference to NOAA Technical Report NOS CO-OPS | Agreed; a reference to Sweet et al. (2018) has been added.
Climate 083 (Sweet etal. 2017).
Sarah Davidson 141990 TextRegion |02. Our Changing 78 78 |10 29 Consider referencing 2017 temperatures, the warmest year on record without an EI Nino We appreciate this comment. Although the reviewer is correct in saying that 2017 was the warmest year on
Climate (https://www.ncdc.noaa.gov/sotc/global/201713). record without an EI Nino, the purpose of this box is to describe human and natural factors that can contribute to
climate at a given time (rather than what happened in a specific year in the historical record).
Sarah Davidson 141991 TextRegion |02. Our Changing 79 79 |4 10 Changes "that are consistent with a warming climate” leave open the possibility of alternative explanations. This section concens the observed changes in climate. In the chapter, this Box 2.2 is referred to in the paragraph
Climate Consider clarifying by repeating the message from elsewhere in this report that these trends all fall outside thatis i followed by the onthe with human activities. In the final published
variability that humans have experienced and that there is no alternative explanation. e.g. p. 24-25"... clear |version we expect the box to appear right next to where it is called for, so we see no need to further modify the
evidence of a rapid warming trend that is pushing the climate system beyond the range of natural variability discussion to make sure the human connections are discussed.
that modem civilization has experienced.... The long-term warming trend observed over the past century can
only be explained by the effect that human activities, especially emissions of greenhouse gases from burning
fossil fuels and clearing forests, have had on the climate."
Sarah Davidson 141992 TextRegion |02. Our Changing 80 80 |13 14 When identifying the RCPs consider describing the +4.5 scenario as "low" rather than "lower" or describing +2.6 | Scenarios are described as per the standardized wording that is used across all chapters in NCA Vol. 1 and 2.
Climate as "even lower"; as worded here, readers could be confused or incorrectly conclude that the +4.5 scenario is
"lower" than the +2.6 scenario.
Sarah Davidson 141993 TextRegion |02. Our Changing 80 80 |20 24 Consider updating to include preliminary published estimates of increased global emissions in 2017. See Le Thank you for the update. The paragraph has been revised to include these
Climate Quere etal. (in review, doi: 10.5194/essd-2017-123) and Peters et al. (2017, doi:10.1038/541558-017-0013-9).
Sarah Davidson 141994 Text Region |02. Our Changing 80 80 18 24 Given this paragraph begins with "Which scenario is more likely?" consider referring to specific scenarios inthe |We this . The has been revised to refer to specific scenarios as suggested.
Climate subsequent text, something like "....the higher future scenarios (RCP+6 or RCP+8.5)...." In particular explain
if/how the 1.5/2 C targets compare to the RCPs. This is a critical piece of information for decisionmakers.
Sarah Davidson 141995 TextRegion |02. Our Changing 80 80 |25 37 Consider adding additional references to this paragraph. See e.g. Millar et al. (2017, doi:10.1038/NGE03031), | Thank you for the update. The paragraph has been revised toinclude these

Climate

Raftery et al. (2017, doi:10.1038/NCLIMATE3352), Schnellnhuber et al. (2016, doi:10.1038/nclimate3013), van
Vuuren etal. (2011, doi:10.1007/510584-011-0152-3)
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Emily Seyller 142384 Whole 02. Our Changing Melting Sea Ice and Its General Effects Thank you for this comment and the kind remarks on the chapter.
Chapter Climate This chapter thus far seems to do an effective job at communicating to the general public the current state of
climate change, as well as what the future is predicted to look like in different scenarios. However, there are While we appreciate the perspective put forward by this reviewer, unfortunately much of what they propose and|
parts within the draft%o02s second chapter which are in need of clarification/explanation to the public crowd. suggest is either beyond the scope of this chapter, which focuses very narrowly and exclusively on observed and
Like many of the general public, | am aware of the rising sea levels due to the melting glaciers. However, witha |projected changes in the physical climate system - or it is beyond the scope of this report, which does not deal
limited background in chemistry, biochemistry, and ecology, | am confused as to what the direct effects on with aspects of policy response.
specific organisms will be from these rising sea levels. Ch. 2, Page 72, Line 24 states %(ilt is very likely that by
mid-century the Arctic will be almost entirely free of sea ice by late summer.%.0@ This wording is confusing. Regarding their comments on sea ice (which is within the purview of this chapter), the below Key Message 7 has
Does it mean that in one specific future late summer the Arctic will be free of sea ice? Or, does it mean that been expanded to explain that the "ice-free" threshold would be crossed in late summer; that the metricis a
every recurring late summer the Arctic will not have any sea ice, and then in the winter and colder months ice statement of likelihood of this threshold being crossed for the first time in approx. 2 million years; and that sea
will form again? Is there any significance that the water will be salt water that freezes as opposed to fresh ice will continue to form each winter. Clarification was also added regarding how loss of sea ice affects heat
water? Clarification of this point would be very helpful in concluding Key Message 7. uptake and distribution in the ocean, further enforcing sea ice loss in subsequent years. Note that the fact that it
The Effects of increased Ocean CO2 on Ocean Organisms is salt water that is freezing simply lowers the freezing temperature; we do not consider this of sufficient
The draft makes clear its prediction of rising sea levels, however fails to address what the projected effects of  |significance to point out. Other chapters (Chapter 9: Oceans and Marine Resources and Ch. 26: Alaska) discuss
increased CO2 in the ocean will be on oceanic organisms? | would assume increased photosynthesis of in more detail the impacts of sea ice loss to coastal communities and ecosystems.
photolithotrophs living in the ocean, however, what effects might this have on oceanic ecosystems? Wil this
dumping of freshwater into the ocean create a problem for current organisms living in a saltwater environment,
oris this such a miniscule amount it is insignificant?
A Raw Data Draft Devoid of Hope, and Perhaps Too Objective
In so much as this draft presents the facts, raw data, and draws conclusions, it has left me, as part of the general
public, feeling slightly hopeless, and my actions i t. As a current tudying oak tree genetic
variation in order to predict changing range during climate change, | would like to see a glimmer of a tone of
hope conveyed. This report is about being objective, however what good will that be if it has no effect on the
public? The public needs to feel a sense of urgency, or at least worry, about the state of or climate entering into
the unknown. Yet, at the same time, there is lots being done to study climate change. Aside from predicting
what will happen without intervention, there is lots being done to determine how we will take further action, how
we can reverse this process, and how we can maintain a high standard of living in an environmentally friendly
Amy Chen 142395 Whole 02. Our Changing | find that Chapter 2 has a number of major and minor problems. 1. The mandate of NCA4 Volume 1 and NCA4 Volume 2 Chapter 2 is to describe changes to the physical climate
Chapter Climate 1. Ostensibly, the point of the NCA4 comprising two volumes is so that one could be devoted to describing system at both the relevant global and the national scales, recognizing that global change affects the United
climatic changes themselves, and the other (this volume) to the effects thereof. Itis therefore not necessary to |States. This chapter fulfills that mandate.
re-hash findings findings from Volume | here, and especially given that much of this same, or similar, material is
also repeated in the Executive Summary and the other two preliminary chapters. This problem is made even  |2. Chapter 2 has been specifically organized to present global changes first, then national ones.
worse by the fact that most of this material is not even specific to the United States. Together these give the
distinct impression that Volume I1 does not in fact place its highest priority on describing the climatic state(s) of ~|3. Each section combines observations with future projections for the same variable, mirroring the organization
the United States, but rather on using the NCA4 as an excuse to bolster IPCC Assessment Reports and their of NCA4 Volume 1. The reviewer is directed to NCA4 Volume 1 for a clear delineation of what is new relative to
conclusions. This is unacceptable. NCA3.
2. More specifically, "Key Messages" 1 to 4 are focused 100% on the global scale, with no mention of specifics
for the United States whatsoever. A USA focus does not appear until Messages 5 and 6, which, focusing on 4. The terminology used in this box is that of the scientific community and the references to global emissions are
primary climatic variables (T and P) should reasonably be the lead "Key Messages" of the chapter. OtherKey |relevant because these are what determine climate: not those of the US alone. The reviewer is directed to NCA4
Messages are either at global, or a mix of global and USA, scales. Key Messages 3 and 4 both deal with the Volume 1 Chapter 14 for more information.
ocean and can therefore be combined, and much of that discussion deals either with the open ocean generally,
and/or non-climatic effects (ocean acidification). Both NCA4 Vol. 1 and 2 represent a summary of the state of the science including, where appropriate, an
3. The chapter mixes (1) observations from the past with (2) predictions of the future in a haphazard way, and it |accurate and representative range of uncertainty in both historical observations and future projections.
is by no means clear which if any of these represent truly new findings since the last NCA in 2014. Again, re-
hashes of various claims of NCA4 Volume 1, or IPCC ARS, or other large scale assessments, do not fulfill the NCA |5. We appreciate the reviewer's opinion but the title of the chapter cannot be changed at this time.
mission/purpose of updating what is known (or believed) about the climate of the United States. Furthermore,
the provenance or data sources for various claims made is very frequently unclear.
4. Box 2.4. The point of this box is incorrect--oviously, what matters is the flux into and out of the atmosphere,
not nto (i.e. emissions) alone. Increased sequestration, by whatever means, for a given emission level, will also
reduces atmospheric accumulation; this is a very basic fact. There is also no such thing as "negative emissions";
emissions are positive by definition and the opposite process is sequestration.
Furthermore, the paragraph in lines 18-24 is wrong or misleading. Emissions from the USA, and North America,
have been declining for about a decade now, since roughly 2008 or so, not 2014. This is very clearly shown in
the latest Global Carbon Project annual report and data (GCP, November 2017). The paragraph appears to be
Linda Heath 142420 Whole 02. Our Changing The chapter was very interesting, since it describes how much humans are really contributing to climate change. | Thank you for the kind comment.
Chapter Climate
Jeff Lukas 143198 Whole 02. Our Changing The jet stream is mentioned for the first time in this chapter and referenced several times elsewhere, buta We appreciate the comment. In NCA4 Volume 1, on which this chapter is based, we used a low confidence
Chapter Climate sufficient explanation may be lacking. Respectfully ask consideration of adding language to make the statement: "Potential linkages between the frequency and intensity of severe winter storms in the United States

connection between (1) the warming of the Arctic as so intense (twice as great the rest of the world) that it has
been dubbed, Arctic Amplification and (2) the Jet Stream. That s, the Jet Stream has responded to this arctic
warming, the strength of the stream being i by the of the re gradient (pre- and
post-Industrial Revolution), it, as well as causing its path to deviate.

and accelerated warming in the Arctic have been postulated, but they are complex, and, to some extent,

contested, and confidence in the connection is currently low." Give this level of confidence, we're somewhat

reluctant to expound on this here, and instead, we'll defer this to a time when confidence is stronger and refer the|
reader to NCA4 Vol. 1 Chapter 5.
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Detailed Review Comments of Chapter 2

There is voluminous research discussing the global warming %o0ihiatus%.08 or %.0ipause%o0 during the 16-
years after the previous strong El Nino 1998-2014, only ended after the most recent uptick in global temperature
in 2015-2017. While the background trend is clearly warming, the %.0istep-lik O increases in

followed by %s0ipauses%s0 should not be glossed over but examined honestly. From conventional
observational, satellite, and reanalysis datasets, the global warming coincident with the strong El Nino was over
0.2-degrees Celsius, similar but larger than the %o0ijump%o08 20-years ago.

Key Message 1: Lines 16-23 are not entirely representative of the ongoing research into the %oUihiatus%oUm.
The inclusion of the Lewandowsky et al. (2016) reference suggests this document is hedging toward
%oistatistical%o0 cherry-picking as the reasoning for short-term global warming variability. Additionally, the
Karl etal. (2015) paper includes arguably questionable data methodology choices and a better reference exists
using the ERSSTVS (Huang et al. 2017).

These definitions are needlessly imprecise: %cUifrom a few years to a decade or s0%+0 and should be replaced
with exact information about the length of previous %o0i| 08 and then %o0Tjump:
warming. The recent publication of Yin et al. (2018) in Geophysical Research Letters on the %o0iBig Jump of
Record Warming Global Mean Surface Temperature in 2014-2016 Related to Unusually Large Oceanic Heat
Releases%.U8 (http://onlinelibrary.wiley.com/doi/10.1002/2017GL076500/abstract) is a useful reference as it
provides an explanation for the observed warming.

Hiatus %J(idenial?%o0 is not a good look and will not engender trust in future predictions of warming especially
when leading climate scientists like James Hansen are predicting another decade-long %0 hiatus%o03.
(http://www.columbia.edu/~jeh1/mailings/2018/20180118_Temperature2017.pdf)

By weaving a narrative to sweep the recent warming hiatus under the rug, questions are raised about this
section%o02s adherence to the federal Day Quality Act as the misleading and imprecise nature of the analysis
does not fulfill the %+0imaximizing the quality, objectivity, utility, and integrity of information%,0 provision of
the Act.

Key Message 8: This entire section on Arctic amplification needs to be completely rewritten or excluded due to
aninadequate level of analysis. Simply listing with theories or ctory ions is

0B or upticks in

This comment should have been broken into separate comments about various sections of Chapter 2 rather than|
being a Whole Chapter comment. Nonetheless, we will deal with each of the comments one by one.

The first comment is that there is a need to further discuss the so-called hiatus. The sentences relating to the
hiatus have been rewritten to address this; however, they now also clearly reference the extensive discussion on
the hiatus found in Chapter 1 of NCA4 Volume I, including the connections to changes in heat uptake during the
period of the hiatus. A number of studies are referenced here, and others are also discussed in Volume I. The
Huang etal. reference has been added as suggested.

The next major comment relates to Key Message 8. This section is by necessity quite short, but the extensive
discussion the reviewer wants to see on the Arctic can be found in Chapter 11 of NCA4 Volume |. Early in the
chapter we state that the readers should see NCA4 Volume | formore extensive discussion on the topics
discussed in chapter 2 of Volume I1. Similarly, there is more discussion in Volume | on the other extremes,
including atmospheric rivers (Chapter 7 of Volume 1) and tropical cyclones (Chapter 9). We don't see a need to
include Figure S.4 (which is ially a of a figure in etal., 2014). We stand behind what
is said in Box 2.5, which was written in close coordination with NOAA scientists.

Michelle

Tigchelaar
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02. Our Changing
Climate
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63

30

This comment was prepared after discussions by subgroups of the University of Washington Program on Climate
Change and the Public Comment Project in Seattle, WA. Among those who participated in discussions, the
following wished to be named: Mary Fisher, Annie Crawley, Dr. Michelle Tigchelaar, Dr. Cecilia Bitz, Dr. Richard
Gammon.

Key Message 4 includes the statement that a rise of 6 to 10 feet by 2100 is physically possible. We agree that it
is important to and address the | bability, high-risk tail of sea level rise projections, but we
think that by elevating this to a Key Message, greater confidence is implied than may be warranted. The
assessment in the Traceable Accounts section around this statement is that it has low confidence, and in fact it is
based on only one study (DeConto & Pollard, 2016), which uses a low-order dynamics ice sheet model with a
relatively untested new parameterization scheme to make future ice sheet projections.

We suggest the authors either remove this statement from the Key Message, or use existing literature to
present a more consensus view on the extreme projections for 2100. In Chapter 8, page 304, line 11-13, for
example, the following references are cited: Kopp et al., 2014; Jackson and Jevrejeva 2016; Sweet etal., 2017;
Wong etal., 2017.

Agreed; a reference to Kopp et al. 2017 has been added.

Michelle
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Climate

64

64

19
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This comment was prepared after discussions by subgroups of the University of Washington Program on Climate
Change and the Public Comment Project in Seattle, WA. Among those who participated in discussions, the
following wished to be named: Mary Fisher, Annie Crawley, Dr. Michelle Tigchelaar, Dr. Cecilia Bitz, Dr. Richard
Gammon.

Regarding the statement %.0iSurface and satellite data both show accelerated warming since 1979.%o00:
Satellite data does not exist long enough before 1979 to know whether or not satellite record shows accelerated
‘warming since 1979.

Agreed; we have modified the sentence to say "from 1979 to 2016" rather than "since 1979".

Michelle

Tigchelaar
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This comment was prepared after discussions by subgroups of the University of Washington Program on Climate
Change and the Public Comment Project in Seattle, WA. Among those who participated in discussions, the
following wished to be named: Mary Fisher, Annie Crawley, Dr. Michelle Tigchelaar, Dr. Cecilia Bitz, Dr. Richard
Gammon.

The statement %o0icontinued decline in the Arctic sea ice%ol vague. We suggest changing the sentence to:
%o0iThe last few years have also seen record-breaking climate extremes, such as the three warmest years on
record for the globe and low arctic summer sea ice extent relative to the average since satellite records

began. %o02

Thank you for this comment. We believe the existing statement ("continued decline in Arctic sea ice") is accurate
and is actually more consistent with the rest of the box, which does not call out specific observing systems such
as satellites.

Michelle

Tigchelaar

143608
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Climate

76

14

This comment was prepared after discussions by subgroups of the University of Washington Program on Climate
Change and the Public Comment Project in Seattle, WA. Among those who participated in discussions, the
following wished to be named: Mary Fisher, Annie Crawley, Dr. Michelle Tigchelaar, Dr. Cecilia Bitz, Dr. Richard
Gammon.

The authors may want to include evidence from a recently published paper in Science Advances, Liu et al.
(2017). The study found that by correcting certain model biases which favor a stable AMOC, the AMOC
collapses within 300 years after doubling CO2 concentrations from 1990s levels; this collapse then brings about
very different climate responses. Most pertinent to the United States would be prominent cooling over the
northern North Atlantic, some Arctic sea ice increases, and rain-belt migration over the tropical Atlantic.

Liu W, Xie SP, Liu Z, Zhu J. (2017). Overlooked possibility of a collapsed Atlantic Meridional Overturning
Circulation in Warming Climate. Sci Adv 3(1): e1601666. DOI: 10.1126/sciadv.1601666

This reference has been added.
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This comment was prepared after discussions by subgroups of the University of Washington Program on Climate
Change and the Public Comment Project in Seattle, WA. Among those who participated in discussions, the
following wished to be named: Mary Fisher, Annie Crawley, Dr. Michelle Tigchelaar, Dr. Cecilia Bitz, Dr. Richard
Gammon.

There are a variety of definitions of feedback in the climate literature. For example, the highly cited Soden et al
(2008) considers the Planck feedback to be one of the radiative feedbacks, so that the net feedback is damping.
To be clearer what is meant, we suggest writing %oUithe net effect of these feedbacks (excluding the Planck
response) over the industrial era has been to amplify. %002

Soden, B.J., .M. Held, R. Colman, K.M. Shell, J.T. Kiehl, and C.A. Shields, 2008: Quantifying Climate Feedbacks
Using Radiative Kernels. J. Climate, 21, 3504%.003520,https://doi.org/10.1175/2007JCLI2110.1

We disagree with the suggestion that the "net radiative feedback is damping". As was stated in NCA4 Volume 1:
"When the temperatures of Earth’s surface and atmosphere increase in response to RF, more infrared radiation
is emitted into the lower atmosphere; this serves to restore radiative balance at the tropopause. This radiative
feedback, defined as the Planck feedback, only partially offsets the positive RF while triggering other feedbacks
that affect radiative balance. The Planck feedback magnitude is -3.20 + 0.04 W/m2 per 1.8°F (1°C) of warming
and is the strongest and primary stabilizing feedback in the climate system (Vial et al. 2013)." NCA4 Volume 1,
on which this chapter is based, does account for the Planck function. So the statement in the chapter that "net
effect of these feedbacks over the industrial era has been to amplify human-induced warming" is correct as it
stands.

Michelle

Tigchelaar
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Climate
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This comment was prepared after discussions by subgroups of the University of Washington Program on Climate
Change and the Public Comment Project in Seattle, WA. Among those who participated in discussions, the
following wished to be named: Mary Fisher, Annie Crawley, Dr. Michelle Tigchelaar, Dr. Cecilia Bitz, Dr. Richard
Gammon.

Our comment regards the statement %oUlOver the past decade, such a slowdown led to numerous assertions
that global warming had stopped. No temperature records, however, show that long-term global warming has
ceased or even substantially slowed over the past decade.%+0%

Itis not clear what is meant by this statement. Consider instead the following, %oUiThe slowdown from about
1998 to 2008 led to some speculation that 20th century warming was not due to anthropogenic climate forcing.
However, global warming resumed in the last decade, and global warming is clear in long-term temperature
records despite occasional 5 to 10-year periods of slowdowns. %ol

We appreciate this comment and considered it carefully, but concluded in the end that we do not feel that the
original text is unclear, and moreover the suggested text does not say the same thing as the text it is intended to
replace, which is in turn based on a very similar statement in NCA4 Volume 1.

Michelle

Tigchelaar

143630

Text Region
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Climate
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This comment was prepared after discussions by subgroups of the University of Washington Program on Climate
Change and the Public Comment Project in Seattle, WA. Among those who participated in discussions, the
following wished to be named: Mary Fisher, Annie Crawley, Dr. Michelle Tigchelaar, Dr. Cecilia Bitz, Dr. Richard
Gammon.

This text has three issues. (1) There is little sinking in the Arctic Ocean, (2) the freshwater budget of the Arctic is
not described correctly, and (3) ocean heat loss is by far the largest contribution to the sinking rate, not
freshwater.

Melting sea ice causes no significant annual source of freshwater to the Arctic Ocean. Instead, owing to a large
export of sea ice out the Fram Strait, there is actually a net loss of freshwater from net annual growth in the
Arctic Ocean. The major sources of freshwater to the Arctic Ocean are direct precipitation, land runoff, and
import of fresh Pacific waters.

Presumably this text should be altered to describe the sinking in the North Atlantic and its freshwater budget.
Consider replacing the text with, %oUiThe rate of sinking in the northern North Atlantic depends on heat loss from
the ocean to the atmosphere as well as freshwater input to the surface. Freshwater sources include runoff from
melting land ice, direct precipitation, and export of sea ice and relative freshwater from the Arctic ocean into the
northern North Atlantic. For decades scientists have been concerned that the sinking rate could slow as
atmospheric warming impedes ocean heat loss and raises direct precipitation and meltwater runoff from land-
ice. %ol

The text has been revised based on the suggested language.
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Concerned
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Topline comment for Key Message 4: Sea Level Rise - The fact that SLR rates have been higher since 1993
seems to be downplayed here, when it should be highlighted if this document is to be used by policymakers
(which is what we want and went through great discussions about how to make it so). The way it is written
leaves out the fact that rates may increase even more, with sizable implications for policymaking and coastal
adaptation measures.

We have now better articulated that the current rate of rise responsible for 'almost half' the rise since 1900 is
very likely to continue through year 2100 to 1-4.3 feet.

Union of
Concerned

Union of
Concerned
Scientists

143797

Text Region

02. Our Changing
Climate

63

63

15

Itis worth highlighting (1) why and (2) the implications of a higher rate for decision making and adaptation, since
we have a lot of this SLR baked in for the first half of this century. And it can keep accelerating. The fact that land
based ice is melting at a faster rate than predicted should be highlighted.

The text has been revised to highlight this point as suggested.
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Butthe higher rate is since early 1990, not in the last decade only - the way itis written is a bit misleading.
From CSSR: Tide gauge analyses indicate that GMSL rose at a considerably faster rate of about 3 mm/year
(0.12 inches/year) since 1993, a result supported by satellite data indicating a trend of 3.4 &+ 0.4 mm/year
(0.13 3+ 0.02 inches/year) over 1993--2015

The text has been revised to make this point more clear.

Matter

143890

Figure

02. Our Changing
Climate

The Figure 2.7 title on line 9, Observed and Projected Change in Heavy Precipitation does not correspond to the
titles above the two pairs of maps of the U.S. The title on line 9 appears to relate to heavy precipitation events,
whereas the titles of the two pairs of maps refer to the 99th percentile of total annual precipitation.

The title for the top pair of maps is, Observed Change in Total Annual Precipitation Above the 99th Percentile;
and the title accompanying the lower pair of maps is, Projected Change in Total Annual Precipitation Above the
99th Percentile by Late 21st Century.

Thank you; this has been corrected.

Union of
Concerned
Scientists

Union of
Concerned
Scientists

143908

Whole
Chapter

02. Our Changing
Climate

Itmay be helpful to have all the key messages up front, followed be a
the format of the other chapters and have the main points in one place.

of each one, to better-fol

The chapter follows the pre-determined format of the NCA4 chapters.

Rebecca

Laurent

143957

Text Region

02. Our Changing
Climate

57

21

23

Great that the misconception of natural variability is addressed directly here. The wording of the sentence that
begins at the end of Line 21 is somewhat confusing. The beginning could be reworded to say %.0iInstead, the
annual global temperature average from 1986-2015%00_. %002 It is not clear why it is necessary to compare
1986-2015 to a %oUisimilar period%e08 in the last 1,500 years (is it not the case that the average temperature
has been higher and risen at a more rapid rate than at any other period in the last 1,500 years?). It would be
helpful to define what a %oUisimilar period%ol in a manner that identifies why the comparison is necessary.

Sentence has been revised to be more direct and clear, as suggested.

Rebecca

Laurent

143959

Figure

02. Our Changing
Climate

Fantastic job explaining these graphs and what they mean. Love this.

Thank you; we appreciate the comment.

Rebecca

Laurent

143961

Text Region

02. Our Changing
Climate

60

60

24

24

The word %oUiwith%.02 was left out of this sentence (uncertainties associated with modeling).

Corrected; thank you.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfart E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
Rebecca Laurent 143962 TextRegion |02. Our Changing 60 60 |29 32 The first sentence of this paragraph is unclear. It would be helpful to explain the delay as being between the rise |Revised as suggested.
Climate in carbon dioxide concentrations (rather than %c0ihuman influences%.0) and corresponding temperatures. The
sentence would be reword to say %oUiBecause there is a time lag between a rise in carbon dioxide
concentrations and the resulting increase in global temperature, even if greenhouse gas concentrations could be
stabilized at their current level in the atmosphere, the global temperature would increase by 1.10F over this
century relative to the last few decades.
Michael MacCracken 144099 TextRegion |02. Our Changing 57 57 |25 25 Please capitalize "Earth" when talking about the planet. Or are you talking about warming of the land areas of | This chapter follows the same naming conventions that apply to the entire NCA4.
Climate the globe by using "earth.” Names of all other planets are capitalized (even the former planet Pluto)--Earth
deserves the respect of having its name capitalized. This will also make text consistent with page 58, lines 4 and
6--and hopefully in the rest of the document.
Michael MacCracken 144100 Text Region |02. Our Changing 58 58 2 2 | would also urge capitalizing "Sun" when referring to our sun. Also, see page 59, line 6 and then further on. This chapter follows the same naming conventions that apply to the entire NCA4.
Climate
Michael MacCracken 144101 TextRegion |02. Our Changing 60 60 |9 11 This is a pretty optimistic statement--given how slow the response has been to the need to cut emissions. Pick's | This statement, as written, is based on the much more extensive disucssion of the issue of 2 C or less (including
Climate FOOD of 1.5 C had all emission pathways having large overshoots. | think it needs to be made clearer here that [1.5 C) found in NCA4 Volume 1 Chapter 14, as well as the supplementary text provided in Box 2.4, which will
the emissions cutbacks need to do this will be much greater than nation's have committed to do, much less are  [appear near this statement in the final product. The statement does not relate to the Paris Accord, just to the
set to actually do, per the Paris Accord. extensive decrease in emisisons that would be needed to meet 2C or less. The reviewer is referred to Vol. 1
Chapter 14 for more detail.
Michael MacCracken 144102 Text Region |02. Our Changing 60 60 12 13 I'd urge adjusting the wording to say "by the end of this century and beyond compared to preindustrial" to While the reviewer's point is well made, this specific statement is accurate as written, since it refers to specific
Climate indicate warming would last, and also that a warming this large may take until a bit after 2100 to give some projections by climate models for 2100.
wiggle room.
Michael MacCracken 144103 Text Region |02. Our Changing 60 60 24 24 Missing a word, need to say "associated with modeling" Corrected; thank you.
Climate
Michael MacCracken 144104 Text Region |02. Our Changing 60 60 26 26 It seems to me the parenthetical phrase is located in the wrong location-if it is a reference, that style needs to | Agreed; the reference to the box has been moved to the end of the sentence.
Climate be used; otherwise, the assessment itself is not going to be in that box (findings of it may be in that box, and if
thatis what is meant, a bit of clarification is needed).
Michael MacCracken 144105 Text Region |02. Our Changing 60 60 31 31 Change "what's" to "the amount" to be clearerand a bit more formal. Revised as suggested.
Climate
Michael MacCracken 144106 Text Region |02. Our Changing 61 61 5 22 As | have suggested elsewhere, | think it would be much more informative for readers to have the scenarios Scenarios are described as per the standardized wording that is used across all chapters in NCA Vol. 1 and 2.
Climate named based on what the scenario means with respect to ongoing CO2 emissions--FFforever, FFphasedown, or
FFphaseout, etc.
Michael MacCracken 144107 Text Region |02. Our Changing 61 61 23 23 As noted elsewhere, | would urge changing "about 93%" to "over 90%" to better recognize that there are While the reviewer's point is well made, this specific number is that given in NCA4 Volume 1 on which this
Climate uncertainties that really don't justify going to two-figure precision. chapter s based.
Michael MacCracken 144108 Text Region |02. Our Changing 62 62 2 3 Not to mention the role of the oceans in ing the ic oxygen d While we appreciate this comment, we are unable to expand on this suggestion due to space limitations.
Climate seasonal change, and so on. A bit more 1 of their role would seem justified.
Michael MacCracken 144109 Text Region |02. Our Changing 62 62 6 6 As noted previously, would be better to say "over 90%" than 93% due to uncertainties. Also, capitalize "Earth" or | While the reviewer's point is well made, this specific number is that given in NCA4 Volume 1 on which this
Climate you could be read to talking about soil sciences. chapter s based. Also, this chapter uses the naming conventions established for the entire NCA4 report.
Michael MacCracken 144110 TextRegion |02. Our Changing 62 62 |6 7 And really, it is increasing GHG concentrations, not increasing GHGs. For the reader, itis really importanttobe | Revised as suggested.
Climate complete and precise and not be sloppy in phrasing.
Michael MacCracken 144111 TextRegion |02. Our Changing 62 62 11 12 Need to say "roughly a quarter” as varies a lot from year to year. Also, this sort of implies it is taking up those  [Revised as suggested.
Climate particular molecules, and that is not the case. Itis also important to say that this uptake is the net effect as there
is confusion out there about gross and net amounts. Thus, it might be said that 'the oceans net uptake each year
has been about a quarter of each year's emissions.' | would also note that this has been the case when the CO2
emissions are rising. As emissions eventually start going down and eventually reach zero, the relationship will
change, so it might be said this is what the situation is now--as it won't be forever.
Michael MacCracken 144112 Text Region |02. Our Changing 62 62 12 13 For clarity, change "them" to "near surface ocean waters"--actually, below the compensation depth theirpHis |Revised as suggested.
Climate already low enough to be dissolving shells, etc.
Michael MacCracken 144113 Text Region |02. Our Changing 62 62 30 31 To justify numbers being so precise, it would be good to somewhere along here indicate that these numbers are | We appreciate the comment. More information on the derivation and source of this information is provided in
Climate developed from the results of a number of models, each preparing an ble of si But, | [NCA4 Volume 1 Chapter 13.
would note, this is really not a true measure of uncertainty as to opposed to a measure of the spread among the
set of simulations of a set of models, each of which is being run in its presumably optimal configuration.
Michael MacCracken 144114 Text Region |02. Our Changing 62 62 31 31 In referencing the change to late 20th century values, the extent of disturbance to date is left off and this makes | The Paris objectives refer to global mean temperature (GMT), including both ocean and land. This paragraph and|
Climate the result not useful for comparing to the Paris objectives. In addition to presenting in F and G, I'd urge section are limited to the ocean only. Discussing the Paris objectives here would confuse the readers as SST and
presenting the results to both preindustrial and late 20th century, so perhaps saying something like 'with an GMT are two different (albeit related) quantities. Key message #1 puts the Paris targets into perspective with
increase of 4.9 +/- 1.3 F (2.7 +/- 0.7 C) by 2100 as compared to the late 20th century, so a rise of xx (yy) above |current GMT change.
Michael MacCracken 144115 Text Region |02. Our Changing 62 62 36 38 [Really to page 63, line 1, but entry system prevents inputting that] What | am wondering is why be including We agree; both metric and imperial units are now listed in KM4.
Climate both F and C for temperature if not also including metric along with metric units for sea level rise. | would also
suggest adding a sentence indicating that future sea level rise could continue for many centuries at the amplified
rate associated with the large temperature changes by 2100, such that keeping maximum global warming as
low as possible will be critical to limiting the rate of future sea level rise.
Michael MacCracken 144116 TextRegion |02. Our Changing 63 63 |4 4 Again, for formal report writing, change "It's" to "Global sea level is" Revised as suggested.
Climate
Michael MacCracken 144117 Text Region |02. Our Changing 63 63 5 5 I'd urge change "it" to "seawater" and then later in the sentence change "seawater" to "the seawater" Revised as suggested.
Climate
Michael MacCracken 144118 Text Region |02. Our Changing 63 63 6 7 Change "water" to "seawater" for consistency of expression (even though the added water is freshwater). And | Revised as suggested.
Climate no need for comma on line 7.
Michael MacCracken 144119 TextRegion |02. Our Changing 63 63 |16 16 It needs to be said that the reason one is stopping at 2800 years is that is how far back adequate proxy records | The sentence already says "at least". NCA4 Volume 1 expains the basis for this statement much more fully.
Climate extend, and that the actual period likely goes back to over 8000 years ago, the time when major melting from
the last glacial period ended.
Michael MacCracken 144120 Text Region |02. Our Changing 63 63 22 24 This might better say "While the rate of near-term sea level rise will be little affected by the near-term emissions | The scenarios are not necessarily emission scenarios so we follow official guidance here in referring to them

Climate

trajectory, sea level rise beyond 2050 will be significantly affected." I'd just note that "future scenario" is
repetitive and not what matters, future emissions are what matters.

simply as future scenarios.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfan E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
Michael MacCracken 144121 Figure 02. Our Changing 3 63 The flattening of this graph does not really seem a good way to convey how much sea level rise is being We agree; this figure has been revised and updated.
Climate projected. By my calculation, the vertical scale is reduced by something like a factor of 128 compared to reality.
I'd suggest reducing this to something more like a factor of 30, and then perhaps indicate this in the caption.
Michael MacCracken 144122 TextRegion |02. Our Changing 64 64 |2 2 Something happened as the caption says the units are inches where as the figure shows feet and meters. Again, | This figure has been revised and updated to address both of these issues.
Climate this graph is just too flat.
Michael MacCracken 144123 Text Region |02. Our Changing 64 64 3 3 | would not use the word "bound"--get a West Antarctic ice sheet collapse and the rise could be greater. Fineto |We have re-worded accordingly.
Climate say the various curves cover a range of what present understanding suggests is plausible, but given the limits of
knowledge (and arbitrary assumption by DeConto and Pollard on limit of how rapidly could occur), I'd avoid using
the word "bound." | would also urge adding a sentence to the caption indicating that sea level rise would be
likely to keep rising at a high rate after 2100 because once the melting process is begun, it will become more and
more difficult to stop.
Michael MacCracken 144124 TextRegion |02. Our Changing 64 64 |23 23 Unless time is running backwards, you have the periods cited in the wrong order. Revised as suggested.
Climate
Michael MacCracken 144125 Text Region |02. Our Changing 64 64 33 35 | wonder if it might be useful here to indicate that at least some of the extra warmth was the result of poor land | The text has been revised to incorporate this suggestion.
Climate use practices that tended to strip the land of vegetation, which in turn reduced evaporative cooling. The present
warming, it might be noted, is occurring even in the presence of much more responsible land use practices,
greater vegetation cover and soil moisture, and higher humidities (an indication of evaporative cooling).
Michael MacCracken 144126 Text Region |02. Our Changing 64 64 38 38 Given variability, might it be better to say "much more common" instead of "common". I'd also be a bit cautious | We believe the word "common" is sufficiently descriptive, so the text remains the same.
Climate in using the word common. Given current NOAA practice of updating the "normal" every decade to the most
recent three decades, weather forecasters will tend not to be saying that the warm periods are as unusual as is
implied here. While the wording here is actually comparing the years instead of likelihood, what is really being
missed is that if one considers the changing likelihood since the mid 20th century when a lot of infrastructure
was put in place following World War I1, the extremely warm conditions becoming typical are 5 to 6 or more
standard deviations above the 1951-80 normal--so roughly 1 in a few million type of occurrences for
infrastructure built in the mid 20th century (and forests that were growing then). This updating of normals that
NOAA does is fine if the underlying climate is not changing and for aspects of the economy that are continually
adapting to the then current climate, but for anything that was built tied to some previous climate, the degree of
change is way beyond design factors used for a large portion of the infrastructure that we depend on.
Michael MacCracken 144127 Figure 02. Our Changing 4 65 What about for the Caribbean island component of the US? Long-term, bias-corrected temperaure records are not available for the Caribbean islands. See NCA4 Vol.1
Climate Chapter 6.
Michael MacCracken 144128 TextRegion |02. Our Changing 65 65 |6 6 In talking about the increase in heat waves, it also needs to be mentioned that the absolute humidity will also be | The purpose of this paragraph is to summarize Chapter 6, which focused on changes in temperature (vs.
Climate higher, and that the discomfort index will be increasing even more than the temperature. Basically, the situation [humidity).
is going to become i for working and exercising outdoors during much of the year.
Michael MacCracken 144129 Text Region |02. Our Changing 67 67 2 3 During what period of time have these changes occurred? The text has been revised to say "Since the beginning of the last century."
Climate
Michael MacCracken 144130 Text Region |02. Our Changing 67 67 10 12 It might be noted that this is consistent with the expansion of the subtropics, which is a feature associated with | A comment to this effect has been added.
Climate human-induced climate change.
Michael MacCracken 144131 TextRegion |02. Our Changing 67 67 |16 16 Change "increases" to "precipitation increases". Well, actually, it is quite surprising that in the sentence that goes [ Two mentions of precipitation have been added to this paragraph.
Climate from line 12 to line 18 the word "precipitation" does not get mentioned until line 17--it needs to be mentioned
earlier.
Michael MacCracken 144132 TextRegion |02. Our Changing 67 67 22 22 1'd prefer "stronger” to "greater” Revised as suggested.
Climate
Michael MacCracken 144133 TextRegion |02. Our Changing 67 67 24 24 Delete "future"--"projected" means future. Revised as suggested.
Climate
Michael MacCracken 144134 TextRegion |02. Our Changing 67 67 |28 28 Change "average" to "projected to average" as changes have not yet occurred--and the precision is likely The reviewer is mistaken; the numbers they reference are clearly indicated to be observed, not projected.
Climate overdone--how about saying "about 40%"
Michael MacCracken 144135 Text Region |02. Our Changing 67 67 30 31 What this basically says is models are doing what the theory inherent in them indicates is likely--I would suggest [ What the sentence indicates is that that both and models show sig increases in the
Climate critics might suggest they are too connected to be relevant. What is perhaps more important is that they precipitation coming as larger events in these region,s and that the models are slightly underestimating the
continue observed trends. observed increases in extreme precipitation. Then the next sentence states that the projected changes are foran
even more significant increase in severe precipitation events. No change needed.
Michael MacCracken 144136 Text Region |02. Our Changing 67 67 34 34 That this is the case could be explained by mentioning the greater variability makes it difficult to identify trends | The existing sentence fully explains the lack of clear trends from floods, and additional information is provided in
Climate at this point. NCA4 Volume 1 Chapter 8. No changes needed.
Michael MacCracken 144137 TextRegion |02. Our Changing 68 68 |4 5 Delete the word "Future"—-these are present projections. The word projection includes saying that one is looking | We reviewed the relevant text and did not feel any changes were necessary.
Climate ahead in time.
Michael MacCracken 144138 Text Region |02. Our Changing 68 68 7 7 Again, delete the word "future”--these are scenarios that we have now and that they are scenarios includes Scenarios can be past or future; the word "future” makes it clear that these are the latter.
Climate meaning they are about the future.
Michael MacCracken 144139 TextRegion |02. Our Changing 68 68 |16 16 By eliminating the potential for cooling, drought itself leads to warming and so the simultaneity Thank you for this comment. Chapter 6 of NCA4 Vol. 1 expands on this point in some detail.

Climate

mentioned here. What happened in those years was that changes in the atmospheric circulation led to less
precipitation and thence drying and thence warming while also bringing warmer air to start with into the region.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfan E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
Michael MacCracken 144140 TextRegion |02. Our Changing 71 71 |8 9 This is a very cautious projection about sea ice retreat. Given its deteriorated state in mid-summer now, I'd As this is an assessment, key findings statements require a solid and typically broad quantitative basis in the
Climate suggest what is proposed here is likely by no later than 2030 and by 2050 most of the Arcticis likely to be ice- | literature and, as such, tend towards being conservative in their assertions. Although it is certainly possible that
free by most of the summer. The model simulations are tending to lag behind the observed change, indicating a | this statement is overly conservative, it is based on the best data currently available to project future sea ice
systematic bias (perhaps due to small problems in what the forcing is due to sulfates and other pollutants or for | cover: a suite of CMIP5 model runs. While it is true that models have under-predicted recent sea ice decline, we
other reasons). In any case, the statement here seems very cautious. don't fully know why this is the case, making it difficult to apply an ad-hoc quantitative adjustment to predicted
sea ice trends. Some of the recent decline may have been enhanced by natural variability amplifying the
decline and/or have been driven by processes (e.g. circulation changes) that will not necessarily be maintained
over the coming decades. Thus, simple extrapolation is not a robust basis for predicting with very high
confidence when the Arctic is likely to be ice-free by end of summer. As such, the Key Message has been left
unchanged, but the supporting text following the KM has been revised to read: "Itis very likely that by mid-
century we will see, for the first time in approx. 2 million years, an Arctic Ocean almost entirely free of sea ice at
the end of the annual melt season (i.e. late summer) (Collins et al. 2013; Snape and Forster 2014); as models
have tended to under-predict recent sea ice loss (e.g. Stroeve etal., 2007) itis possible this will happen before
mid-century."
Michael MacCracken 144141 TextRegion |02. Our Changing 71 71 13 14 1'd suggest reversing the order of the phrases in this sentence. We reviewed the relevant text and did not feel any changes were necessary.
Climate
Michael MacCracken 144142 TextRegion |02. Our Changing 71 71 |25 26 In that there is major focus on near-term warming so as not to exceed 1.5 to 2 C, would it not be more The 1.5 to 2 C change is for the end of this century, and the most the commonly used metric by policymakers is
Climate appropriate to be giving the 20-year GWP? the 100-year GWP.
Michael MacCracken 144143 Text Region |02. Our Changing 71 71 27 27 Change "thatis" to "that itis" (and no need for comma on line 28) Corrected; thank you.
Climate
Michael MacCracken 144144 Text Region |02. Our Changing 71 71 34 34 Change to "changes in local salinity that can in turn affect the local ocean circulation" Revised as suggested.
Climate
Michael MacCracken 144145 Text Region |02. Our Changing 71 71 35 35 Change "less the year" to "less than the year" Corrected; thank you.
Climate
Michael MacCracken 144146 TextRegion |02. Our Changing 71 71 |38 38 Three figure precision not likely justified—-how about saying "at an average rate of about 270 gigatons per year" |Revised as suggested.
Climate which is equivalent, if my conversion rate is close to about an inch per quarter century, which may seem small,
but rate is accelerating and there are other contributors to sea level rise.
Michael MacCracken 144147 Text Region |02. Our Changing 72 72 7 7 You might change "arctic" to "Arctic Ocean" We reviewed the relevant text and did not feel any changes were necessary.
Climate
Michael MacCracken 144148 TextRegion |02. Our Changing 72 72 |10 10 Change ", from" to "of"--does not read well now. Revised as suggested.
Climate
Michael MacCracken 144149 TextRegion |02. Our Changing 74 74 |3 3 Itis not the poleward expansion of the tropics that is occurring or is of concern to the US—-it is the expansion of | We disagree with the reviewer on this comment. This text refers to the following statement from NCA4 Vol. 1
Climate the subtropics Chapter 5, which reads: "Evidence continues to mount for an expansion of the tropics over the past several
decades, with a poleward expansion of the Hadley cell and an associated poleward shift of the sub-tropical dry
zones." We refer the reviewer to Vol. 1 Chapter 5 for further discussion, as well as citations and references for
this statement.
Michael MacCracken 144150 TextRegion |02. Our Changing 74 74 |9 9 You want to say "changes in atmospheric circulation patterns” Revised as suggested.
Climate
Michael MacCracken 144151 TextRegion |02. Our Changing 74 74 10 18 Line 10 does not capitalize Arctic, as | think it should, even as an adjective; but on line 18 itis capitalized asan | The chapter text will be reviewed to conform with the grammatical standards of the entire NCA4 document.
Climate adjective. And on line 13, it is capitalized when used as a noun, and it certainly should be capitalized.
Michael MacCracken 144152 TextRegion |02. Our Changing 74 74 |26 27 | would think that you mean "subtropics" instead of "tropics"-what really matters for the US is the poleward | Revised as suggested.
Climate edge of the subtropics and focusing the key finding on what is happening in the tropics is just not all that
relevant.
Michael MacCracken 144153 TextRegion |02. Our Changing 74 74 |36 36 Change to "are likely" as subject is plural. Revised as suggested.
Climate
Michael MacCracken 144154 TextRegion |02. Our Changing 75 75 |14 15 This needs to say "in changes in the projected frequency"~-they will still be occurring and be more powerful; itis |Revised as suggested.
Climate limitations in how the number/likelihood of them will change.
Michael MacCracken 144155 TextRegion |02. Our Changing 75 75 |16 17 You might want to add that the time for real recovery from very severe storms can be a decade ormore, asis | This is beyond the scope of this chapter, which addresses only the physical changes in the climate system. Other
Climate seeming apparent from the highest intensity storms of this past summer. NCA4 chapters address human response.
Michael MacCracken 144156 TextRegion |02. Our Changing 75 75 [30 34 It really might be emphasized here that the rate of increase will be disproportionately large--that is, will occuran | We feel that this point is already made by the text: "The frequency, depth, and extent of tidal flooding is
Climate accelerating rate. This occurs as a bell-shaped distribution shifts across a threshold such as the height of the expected to continue to increase in the future..." but we have also added a new reference to Sweet et al. 2018
dunes, etc., just as the shifting bell-shaped curve of di of summer shiftedand |that provides an update on tidal flooding.
led to a much, much greater likelihood of some particular high temperature threshold being crossed.
Michael MacCracken 144157 Text Region |02. Our Changing 75 75 37 37 Capitalize "Earth"--it is our planet and deserves respect. The chapter text will be reviewed to conform with the grammatical standards of the entire NCA4 document.
Climate
Michael MacCracken 144158 Text Region |02. Our Changing 76 76 4 5 The water is not really being removed "from the Atlantic"--1'd delete the phrase. and then change "surface" to | The entire first half of this paragraph has been re-written to address these and other reviewer comments.
Climate "surface of the North Atlantic Ocean". | would also note the main effect is not on the, but mainly affects the
climate of Europe. | would also change ", closing a cycle" "as part of a global circulation"--I'm not sure how just
the surface and bottomwater flows would close a cycle.
Michael MacCracken 144159 TextRegion |02. Our Changing 76 76 11 12 No need for the words "In the future, however". Also change "ocean circulation” to "AMOC"--there are surface | We reviewed the relevant text and did not feel the first change made the sentence clearer. The second revision
Climate currents as well, so this needs to make sure the text is referring to the overtuming circulation. has been made.
Michael MacCracken 144160 TextRegion |02. Our Changing 76 76 10 10 For consistency, I'd change "Atlantic meridional overturning circulation” to "AMOC" as is done elsewhere inthe |Revised as suggested.
Climate text.
Michael MacCracken 144161 TextRegion |02. Our Changing 76 76 |17 17 Change "average in" to "average along the coastlines of" Revised as suggested.
Climate
Michael MacCracken 144162 TextRegion |02. Our Changing 76 76 |28 29 Given that this information is for local decision makers, I'd suggest changing "extreme flooding" to "extreme We agree; the text has been revised accordingly.
Climate coastal erosion and flooding" because beach erosion also becomes a very problematic challenge.
Michael MacCracken 144163 Text Region |02. Our Changing 76 76 35 35 Delete "decades" and if one wants to replace it, say "many centuries and beyond" or something similar. But We disagree; as NCA4 Volume 1 Chapter 4 shows, if GHG concentrations were stabilized, the resulting increase in|
Climate "decades" is far too short a time to mention. global would largely (though not entirely) stabilize over decades.
Michael MacCracken 144164 Text Region |02. Our Changing 76 76 37 37 How about changing "recent past" to "historical past" or something to indicate how unprecedented the changes | "Historical past" is redundant; we have retained the original wording as it was used in NCA4 Volume 1.
Climate will be.
Michael MacCracken 144165 TextRegion |02. Our Changing 76 76 |39 39 Perhaps change to "during attempts to simulate warm periods over Earth's history" This text is based on original wording as used in NCA4 Volume 1.

Climate
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Michael MacCracken 144166 TextRegion |02. Our Changing 77 77 |1 1 Suggest changing to "may be more likely to be underestimating than overestimating long-term future change." | The proposed text is too wordy and does not add to the clarity of the key message.
Climate
Michael MacCracken 144167 Text Region |02. Our Changing 77 77 6 7 The reasoning in this sentence needs some clarification. Agreed; more information and references have been added.
Climate
Michael MacCracken 144168 TextRegion |02. Our Changing 77 77 |12 12 How about saying "comprehensive" instead of "complex"—they are useful because they are comprehensive | Revised as suggested.
Climate even if they are complex.
Michael MacCracken 144169 Text Region |02. Our Changing 77 77 13 13 Change "to simulate" to something like "to represent the effects of the processes that contribute to Revised as suggested.
Climate determining"-—-otherwise it seems to me this is saying we just represent the results in the models, not the
processes that lead to the results.
Michael MacCracken 144170 TextRegion |02. Our Changing 77 77 |20 22 Change "cycles" to "feedbacks" or "processes"—twice. A cycle takes one somewhere and then back again We refer to feedbacks as self-reinforcing cycles in both NCA4 Volumes 1and 2.
Climate whereas a process can take one there without bringing one back.
Michael MacCracken 144171 TextRegion |02. Our Changing 77 77 |14 15 This sentence seems a bit isolated--as a reader | was expecting there would be some examples given and This sentence is amplified in the remainder of this paragraph as well as the paragraph that follows.
Climate explained.
Michael MacCracken 144172 TextRegion |02. Our Changing 77 77 |23 23 Change "not quantified” to something like "have not yet been quantitatively successfully"—in that, there isno | Revised as suggested.
Climate reason that they cannot be quantified at some point--and things do improve with better resolution/faster
computers.
Michael MacCracken 144173 TextRegion |02. Our Changing 77 77 |26 29 Again, it needs to be said that the models do not yet represent these processes, although this is changing as This point has been added to the sea level ise section above, and the interested reader is referred to NCA4
Climate development continues. Most of the processes not yet included have been thought to only very slowly change |Volume 1 Chapters 4 and 15 for more detail.
over time, so have been assumed to be relatively constant. An example is the flow of the ice streams in the
Greenland and Antarctic ice sheets. The models have long had the ice sheets themselves and the relatively fast
acting surface processes--just not the movement of the ice streams. Well, this is now changing. Same with
respect to permafrost. So, | think it would be helpful to include the main reason for the processes not being
included, namely that in the baseline climate, these changes were not really happening, so observations were
plugged in and used. This is no longer a valid assumption--even what were very slow changing aspects in the
past are now changing.
Michael MacCracken 144174 TextRegion |02. Our Changing 78 78 |5 5 They are really "projections of future changes", not "future projections of changes"--real need to be more We reviewed the relevant text and did not feel the proposed change made the sentence clearer.
Climate precise about things.
Michael MacCracken 144175 Text Region |02. Our Changing 78 78 19 22 This is WRONG--even with perfect observations, the chaotic behavior of nonlinear systems makes prediction of | While we do not agree that this is wrong, we agree the issue is more nuanced than the text implies. To address
Climate climate variations over the period of seasons to perhaps two decades mostly not possible (not to mention one | this point, the text has been revised as follows: "How will global—and even more importantly, regional—climate
can have unexpected forcings like volcanic eruptions). Saying the problem is observations leads to officials change over the next few decades? The actual state of the climate is always a superposition of natural variability|
focusing all attention on observations--while we need more observations, even with them there is no real and anthropogenic climate change. At the decadal scale, the magnitude of these two factors are equivalent
indication that useful forecasts could be made. For forecasts up to seasonal and perhaps a bit longer, ocean (Easterling and Wehner 2009). At longer time scales (about 3 decades for global measures of the climate), the
conditions are critical, but, despite some hints, there is no indication yet that skillful projections can be made out |anthropogenic influence dominates (Santer et al 2011). Our ability to predict the climate at the seasonal to
much longer. decadal scale is limited both by our imperfect ability to model to specifying the initial conditions of the state of
the ocean and the chaotic nature of the interconnected earth system (Branstator and Teng 2012; Deser et al.,
2012b). Further into the future, as the anthropogenic forcing exceeds natural variability, uncertainty in how
human activities will evolve becomes increasingly important in projecting the magnitude and patterns of future
global warming. Natural variability will continue to be a factor, but most of the difference between present and
future climates will be determined by choices that society makes today and over the next few decades that
determine emissions of carbon dioxide and other heat-trapping gases, as well as any potential large-scale
interventions as discussed in CSSR Chapter 14 (DeAngelo et al. 2017). The further out in time we look, the
greater the influence of these human choices on the magnitude of future warming."
Michael MacCracken 144176 Text Region |02. Our Changing 78 78 21 21 Capitalize "Earth" The chapter text will be reviewed to conform with the grammatical standards of the entire NCA4 document.
Climate
Michael MacCracken 144177 TextRegion |02. Our Changing 78 78 |31 32 I'd suggest changing "Earth is warming" to "the Earth's climate is changing"-given variables being looked at are | We reviewed the relevant text and did not feel the proposed change made the title clearer.
Climate not just The title might also say "indicating that human activities are the dominant cause"
Michael MacCracken 144178 Text Region |02. Our Changing 79 79 29 29 Change "arctic" to "Arctic Ocean” The chapter text will be reviewed to conform with the grammatical standards of the entire NCA4 document.
Climate
Michael MacCracken 144179 TextRegion |02. Our Changing 80 80 |8 8 Change "Future climate projections” to "Projections of future changes in climate” Revised as suggested.
Climate
Michael MacCracken 144180 Text Region |02. Our Changing 80 80 13 14 The parenthetical terms being used are based on a policy perspective of what might be reasonably done in the | This chapter follows the same naming conventions that apply to the entire NCA4.
Climate future--they are not scientific judgments and so should not be used here. As | have suggested elsewhere, | think
it would be much more informative to given an indication of what each scenario includes with respect to fossil
fuel emissions, and in doing this one might well add a more rapid phaseout option. My suggestions were thus for
something like: replace RCP8.5 by FFforever, RCP4.5 by FF: 1, and RCP2.6 by FF| Perhaps
then call RCP6.0 by FFdelayed phasedown, and create an RCP1.0 or something like that and call it
FFfastphaseout. Doing this would basically | think be much more informative than having to remember what
each of the RCP numbers mean, doing so having no real understanding of what radiative forcing is.
Michael MacCracken 144181 TextRegion |02. Our Changing 80 80 |24 24 It would be helpful to the reader to add a phrase to the effect "much less restore the climate to conditions near | This point is already implicit, and KM2 addresses the question of stabilization.
Climate those of the mid- to late-20th century"
Michael MacCracken 144182 TextRegion |02. Our Changing 80 80 |25 25 It seems to me there is a good chance that the increase in global average temperature relative to preindustrial | Sentence has been modified to say "substantial reductions”, which is in line with the finding in Chapter 14 of the
Climate will be above 1.5 Cby 2030 and 2 C before 2050. Given climate inertia, | don't see any real way that waiting until| NCA4 Volume 1. The sentence here is simply intended to be an introduction to the issue; we have included
anywhere near 2040 would keep the warming below the Paris Accord objectives. The statement here in lines 25-| references to relevant chapters (4 and 14) from Vol. 1 and the interested reader is referred to those chapters for
27 just seems to me far from what is most likely, especially if one also includes the reduction in net aerosol more detail.
cooling that is also likely to occur. There is no reference indicating such a protracted wait to act can keep the
warming below 1.5t02 C.
Michael MacCracken 144183 Text Region |02. Our Changing 80 80 28 29 There is no basis at all for including the words "decades" here--the time scale at a minimum is centuries unless | We disagree; as NCA4 Volume 1 Chapter 4 shows, if GHG concentrations were stabilized, the resulting increase in|

Climate

climate intervention is begun very soon.

global would largely (though not entirely) stabilize over decades.
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Michael MacCracken 144184 TextRegion |02. Our Changing 80 80 |31 32 This needs to say "about 800 GtC since preindustrial times". And, | would note, even assuming this numberis | In response to the first part of the comment, we have revised the text as suggested. The new text is "Stabilizing
Climate right, this means 23 years at current emissions rates and then zero thereafter. How is this consistent withthe  [global average temperature at or below long-term warming targets would require significant reductions in net
earlier statement on line 26 saying starting emission reductions before 2040--by then one has to be at zero. And |global carbon emissions relative to present-day values well before 2040, and likely would require net emissions
if one set the objective to be 1.5 C, then one has to be at zero much sooner. | would also note that 1.5 and 2 C as |to become zero or possibly negative later in the century. The warming and associated climate effects from
stabilization levels would have tremendous impacts. The objective needs to be to peak at lower than the 1.5 or |carbon emissions will persist for decades to millennia (Ciais et al. 2013; Joos et al. 2013). Accounting for
2 Cand get back to 0.5 Cas soon as possible. emissions of carbon as well as other greenhouse gases and particles with lifetimes from weeks to centuries,
cumulative anthropogenic carbon emissions would likely need to stay below about 800 GtC since the
preindustrial era in order to provide a two-thirds likelihood of preventing 3.6°F (2°C) of warming, implying that
approximately only 230 GtC more could be emitted globally in order to meet that target." In response to the
second part of the comment, it is not our role to recommend or advocate for specific policy choices or targets.
Michael MacCracken 144185 Text Region |02. Our Changing 81 81 1 1 This needs to say "reduce the increase in global average temperature." Revised to read: "limit the increase"
Climate
Michael MacCracken 144186 TextRegion |02. Our Changing 81 81 |1 4 It needs to be added that, despite the likelihood of exceeding the emissions limit, relatively little research is This is beyond the scope of this chapter, which addresses only the physical changes in the climate system. Other
Climate going on about potential climate i or i , with the exception being a growing | NCA4 chapters address human response.
program in China.
Michael MacCracken 144187 TextRegion |02. Our Changing 81 81 |21 22 Wording needs to be simplified, replacing "have been observed to increase” to "have increased" and thenon | Revised as suggested.
Climate line 22 delete "now"
Michael MacCracken 144188 Text Region |02. Our Changing 81 81 24 24 Change "exceeds" to "exceeded that of" Revised as suggested.
Climate
Michael MacCracken 144189 Text Region |02. Our Changing 81 81 25 25 "higher" than what? Than Harvey's; revised accordingly
Climate
Michael MacCracken 144190 Text Region |02. Our Changing 81 81 36 38 | would suggest saying "human-influenced contribution", and in that the subject is singular, change "were Revised as suggested.
Climate greater" to "was greater"
Michael MacCracken 144191 TextRegion |02. Our Changing 82 82 |10 10 Again, change "future projections” to "projections of future changes" Revised as suggested.
Climate
Michael MacCracken 144192 TextRegion [02. Our Changing 82 82 13 14 1'd suggest changing "Other types" to "Characteristics" We reviewed the relevant text and did not feel the proposed change made the text clearer.
Climate
Michael MacCracken 144193 TextRegion | 02. Our Changing 82 82 16 16 Should change "predict" to "project" Revised as suggested.
Climate
Michael MacCracken 144194 TextRegion |02. Our Changing 83 83 |16 16 Again, change "future projections" to "projections of future changes" Revised as suggested.
Climate
Michael MacCracken 144195 Text Region |02. Our Changing 83 83 17 17 Suggest changing "to local" to "to consideration of local" We reviewed the relevant text and did not feel the proposed change made the title clearer.
Climate
Michael MacCracken 144196 Text Region |02. Our Changing 83 83 18 18 Again, change "future projections" to "projections of future changes" Revised as suggested.
Climate
Michael MacCracken 144197 TextRegion |02. Our Changing 83 83 19 19 Capitalize "Earth" The chapter text will be reviewed to conform with the grammatical standards of the entire NCA4 document.
Climate
Michael MacCracken 144198 Text Region |02. Our Changing 83 83 32 32 I've by now forgotten what "NCA4" stand for The Fourth National Climate Assessment.
Climate
Michael MacCracken 144199 TextRegion |02. Our Changing 85 104 |1 19 In order to spend some time on reviewing other chapters, | will assume comments made on the main text will be [ Yes.
Climate carried over to the Traceable Accounts
David Wojick 141603 TextRegion |03. Water 135 [135 |5 8 5 Extreme precipitation events are projected to increase in a warming climate and may lead to The statements cited by the reviewer represent the scientific understanding of climate change or the
6 more severe floods and greater risk of infrastructure failure in some regions. Infrastructure assessment of the peer-reviewed literature found in NCA4 Volume 1 [Climate Science Special Report, the CSSR];
7 design, operation, financing principles, and regulatory standards typically do not account for that volume provides the underlying scientific basis for the statements about future climate change included in
8 a changing climate, presenting a risk to existing infrastructure systems. the Water chapter. The report does acknowledge uncertainties in climate model projections. The statements
Comment: The text falsely asserts speculative computer projections as though they were established physical | cited by the reviewer represent the scientific understanding of climate change or the assessment of the peer-
facts, which they are not. This text probably violates the Ir Quality Act that federal reviewed literature found in NCA4 Volume.
agencies ensure and maximize the "quality, objectivity, utility, and integrity of information disseminated by the
agency." This text exhibits neither quality, objectivity, utility nor integrity. To begin with there is neither
objectivity nor integrity, as these errors have been pointed out repeatedly during the previous series of National
Assessments (references should not be necessary), yet they persist. As a result there is no quality or utility.
Sarah Davidson 141996 Table 03. Water 2 129 Consider including just one key to avoid redundancy and make clear that the scale and coloring are the same in | We have updated the figure to keep the legend uniform.
both the 1900-2000 and 2001-2008 maps.
Sarah Davidson 141997 TextRegion |03. Water 133 133 15 15 Given the state of scientific understanding described in Chapter 2, consider changing "If temperatures The text has been revised as suggested.
continue..." to "As temperatures continue".
Sarah Davidson 141998 TextRegion |03. Water 133|133 |31 34 Consider providing the context that the High Plains Aquifer is the largest freshwater aquifer in the US and is used |We added the McGuire 2017 reference and the following text - "the largest freshwater aquifer in the
to sustain one of the nation's primary agricultural regions, e.g. see Brauer et al. (2017, doi:10.1111/.1936- conterminous United States that supports an important agricultural region (McGuire, 2017)"
704X.2017.03256.x), McGuire et al. (2017, doi:10.3133/sir20175040)
Sarah Davidson 141999 Text Region |03. Water 134 134 18 21 In discussing sea level rise and saltwater intrusion, consider mentioning that groundwater depletion can itself Added ", or relative sea-level rise related to land subsidence, " to the text.
cause land subsidence, thus increasing relative sea level rise. See e.g. Epps et al. (2016,
doi: 10.1109/IGARSS.2016.7731007) and Eggleston et al. (2013, doi:10.3133/cir1392).
Sarah Davidson 142000 TextRegion |03. Water 135 135 3 39 Consider referencing Neumann et al. (2015, doi:10.1007/s10584-013-1037-4) The suggested reference has been added.
Erica Brown 142041 Text Region |03. Water 130 130 |8 9 Severe storms should be mentioned with droughts and floods. The text has been added that climate change affects the frequency and magnitude of sever storms. The link
between severe storms and floods is discussed in the regional roll-up section.
Erica Brown 142045 Text Region |03. Water 135 135 20 21 Useful life should be defined. We have replaced it with "design life" which is a more commonly used term in egineering design and operation.
Erica Brown 142046 Text Region |03. Water 135 135 11 11 The statement "Much of the aging US water infrastructure poses a risk to society" is a blanket statement that [ The text has been revised. The phrase "risk to society" has been revised to say risk of failure. Text has also been

must be supported with a quantifable description, rather than a general qualifier. What constitutes "water
i " should also be defined.

added listing the types of water infrastructure the statement refers to.
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Erica Brown 142047 TextRegion |03. Water 135 [135 |11 13 The references cited to do not support the estimate of four trillion dollars. This sentence appears to cite an The text has been revised to clarify. The phrase "risk to society" has been changed to say risk of failure. Text has
AWWA report on a one trillion dollar cost. Furthermore, the other citations for this sentence reference also been added listing the types of water infrastructure the statement refers to. The reference to 4 trillion
publications about dams, and not other types of water infrastructure. dollars was not based on a single reference, but rather an aggregated cost across multiple types of infrstructure
based on information from multiple sources. To simplify, the text has been revised to be more general, referring
to costs aggregated across infrastructure as being in the "trillions of dollars". Additional references on the
construction and of levees and other water i have also been added as the sources for
this information.
Erica Brown 142048 TextRegion |03. Water 135 135 13 13 The "Macdonald, 2017" citation should read "McDonald, 2017". The typo has been corrected.
Erica Brown 142049 Text Region |03. Water 135 135 11 11 "Risk to society" should be defined. The nature of risk and factors used in assessing risk to society should be The text has been revised. The phrase "risk to society" has been changed to say risk of failure. Text has also
described. Influence of climate change on risk should be described. been added listing the types of water infrastructure the refers to.
Erica Brown 142050 Text Region |03. Water 136 21 24 Key Message 2 should provide examples of interconnected systems. We have included one example: water-energy infrastructure including dams used for storage and flood control
and also energy generation.
Erica Brown 142051 TextRegion |03. Water 134 [134 |10 11 Water providers will manage the risk of water quality impacts as required by the Safe Drinking Water Act, butit |We thank the reviewer for the comment. This seems like a likely outcome, but we do not have any literature
may cost more. A follow-up sentence should address the fact that utilities will continue to comply with existing | references to substantiate the claim.
standards while there may be higher costs due to climate change and i
Erica Brown 142052 TextRegion |03. Water 137 137 3 5 This is an important point to make; there are institutional structures that constrain innovation, planning and Thank the review for the good suggestion. The text was revised accordingly.
infrastructure design. Suggest also adding these structures can constrain adaptation as well.
Erica Brown 142053 TextRegion |03. Water 137 [137 [18 18 Suggest replacing the word major with a better descriptor - possibly large metropolitan, or large? The text has been revised as suggested.
Erica Brown 142054 Whole 03. Water Water infrastructure should be defined within the first page or two of the chapter; as currently drafted it's not We agree that a definition would be helpful, and have made the addition.
Chapter until page 144 lines 9-10 that the authors mention all the types of infrastructure. Also there is a typo in that
levees should be listed, and not levels.
Erica Brown 142057 Whole 03. Water In general, the key messages for the water chapter are on point. However, the text and description elaborating | Thanks very much for these helpful comments. We have now defined what we meant by water infrastructure in
Chapter on these key messages misses the mark in two areas in particular. First, key message 2 discusses how climate |the beginning, and elaborated on the concern in the description of the associated key message. We appreicate
risk is compounded by aging infrastructure and the fact that infrastructure design and regulation do not account |the reference to the WUCA co-authored report. The examples there are excellent and we now cite this report and|
for climate change. This is true, however stating that therefore "much of the U.S. water infrastructure posesa | briefly discuss it in the adaptation key message, KM3. Key Message 3 cites the WUCA report and some specific
risk to society" is an overstatement (per AMWA's comment noted on line 26). What's more, it's not clear which |examples from WUCA members. This is now also mentioned in the Summary section.
part of "water infrastructure” is being discussed here. The types of water infrastructure should be defined. In
addition, key message 2 notes that infrastructure " financing principles" are not aligned with this climate risk, but
the issue is not explained or discussed in the text. Another example, key message 3, notes that there are
"positive examples of promising directions to manage climate vulnerabilities" yet no examples are provided in
the text. While it would be impossible for NCA4 to provide every example out there, there are certainly several
good ones from which the authors could point to, e.g.,: the 2015 report by WUCA, AWWA, AMWA and WRF
"Embracing Uncertainty A Case Study Examination of How Climate Change is Shifting Water Utility Planning"
https://www.wucaonline.org/assets/pdf/pubs-uncertainty. pdf
Erica Brown 142058 TextRegion |03. Water 135|136 |3 24 Given the underlying costs and required effort for necessary local climate change adaptation and mitigation Thank you for the comment. While we agree this is an important issue, the topic of infrastructure
measures, there is an inevitable need for finance mechanisms to support such water sector efforts on a large financing/funding is beyond the scope of the Water chapter. NCA4 Chapter 28 (Adaptation) includes a general
scale. This is especially important since utilities, cities and regions with tight budgets might not be able to finance | discussion of finance.
adaptation on their own and therefore will rely on additional support to make climate change adaptation and
itigati nationwide. The NCA4 so far does not address this issue.
Ross MecKitrick 142059 TextRegion |03. Water 135 [137 |3 38 In general, the key messages for the water chapter are on point. However, the text and description elaborating | Text has been revised in Key Message 2 to list the types of infrastructure systems referred to, and to clarify what]
on these key messages misses the mark in two areas in particular. First, key message 2 discusses how climate ~|is meant by the term risk. The WUCA report and examples from WUCA members are mentioned in KM3.
risk is compounded by aging infrastructure and the fact that infrastructure design and regulation do not account
for climate change. This is true, however stating that therefore "much of the U.S. water infrastructure poses a
risk to society" is an overstatement (per AMWA's comment noted on line 26). What's more, it's not clear what
part of "water infrastructure" is being discussed here. The types of water infrastructure should be defined. In
addition, key message 2 notes that infrastructure " financing principles” are not aligned with this climate risk, but
the issue is not explained or discussed in the text. Another example, key message 3, notes that there are
“positive examples of proimising directions to manage climate vulnerabilities" yet no examples are provided in
the text. While it would be impossible for NCA4 to provide every example out there, there are certainly several
good ones from which the authors could point to, e.g.,: the 2015 report by WUCA, AWWA, AMWA and WRF
"Embracing Uncertainty A Case Study Examination of How Climate Change is Shifting Water Utility Planning"
https://www.wucaonline.org/assets/pdf/pubs-uncertainty. pdf
Allison Crimmins 142106 Text Region |03. Water 128 128 17 23 This third key finding would be improved by making it more relevant and specific to the water impacts outlined [ The comments points to the generality of Key Message 3. It's true that the message may apply to other sectors
in key findings one and two. Right now, | could replace the word "water" with any other chapter (e.g. forests,  |as well, but in terms of a summary, we believe it accurately reflects the state of the water sector (and other
agriculture, coastal, etc.) and the message would stay the same. This demonstrates the vagueness of the sectors, as noted). Additional details are provided later in the chapter, and the space constraints limit the ability
message the authors say is a key message. What water strategies are you talking about? How would they to answer the questions raised in this initial summary section.
work, who would do them, what impacts would they avoid? What impacts can't be avoided? Just the notion that
‘adaptation strategies exist and someone is doing something but its hard" isn't very compelling or informative,
and | wonder if this is truly the synthesis of the literature assessed for this specific chapter.
Allison Crimmins 142107 TextRegion |03. Water 128 (128 |30 30 water systems face water risk? | think maybe you need to drop that second "water" The text has been revised as suggested.
Allison Crimmins 142108 TextRegion |03. Water 128 [128 |35 35 | believe you that no i has been but are there even best-guess estimates |Thank you for the comment. We are not aware of credible, published reports and papers that provide the
from the Army Corps of Engineers? i i . Even if “best-guess estimates” or informal estimates are available, these are not
acceptable for inclusing in the Fourth National Climate
Allison Crimmins 142109 Figure 03. Water 2 129 Interesting that certain areas, like in Arizona, see a decrease in groundwater depletion rate. This may be worth | While the declining groundwater level is true over certain regions, this cannot be generalized at the national
mentioning in the caption, which only notes that supplies have been decreasing in major regional aquifers level. Hence, we would like to have the caption as such.
Allison Crimmins 142110 TextRegion |03. Water 130 [130 |15 28 This paragraph skips around a lot- it jumps from i to back to water The text has been revised as suggested to simplify this paragraph. The material on water quality was redundant

quality, then back to adaptation without discussing water quality. I'd consider ending the paragraph after line 22
or maybe line 25. If you discuss adaptation later (line 28) then don't waste valuable space in your chapter to say
that here; delete it.

and has been deleted, making the paragraph more cohesive.
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Allison Crimmins 142111 TextRegion |03. Water 130 [130 [34 34 "in all sectors"- I'm not sure what sectors you're talking about here. All water sectors? Sectors meaning, like, | Thanks for pointing this out. The text has been revised for clarity.
agriculture and health? Or the economic sector? Really, all sectors have seen efficiency increases? You say in
the last 30 years this is true, but your citation is from 2014, which will be at least 4 years old when this comes
out. Will that still be true for all sectors?

Allison Crimmins 142112 Text Region |03. Water 131 131 8 12 There is a text box on the food distribution impacts in the health assessment food chapter (Ziska et al 2016) that | The reference has been added as suggested.
you could cite here.

Allison Crimmins 142113 Text Region |03. Water 131 131 25 30 There is a text box on Lake Erie in the health assessment water chapter (Trtanj et al 2016) that you could cite The text has been revised to address the date discrepancy. The pre-2014 references document a long term
here. The event happened in 2014 but all your citations are from 2013 and earlier. trend, and are not specifc to the 2014 Toledo event. The references have been deleted from the statement

about Toledo 2014, and placed earlier in the paragraph suporting a more general statement about changes in
HAB risk. Trtanj et al 2016 has also been added as a citation.

Allison Crimmins 142114 TextRegion |03. Water 131 131 31 31 You could also cite EPA 2016 (indicators report) for a more recent citation of the streamflow values The text has been revised to incorporate this reference, listed as U.S. EPA 2016a.

Allison Crimmins 142115 TextRegion |03. Water 131|131 |31 35 May want to rearrange sentence to put salmon up front (e.g. "Salmon populations are disrupted by climate The text has been revised as suggested, moving "Pacific salmon" to the beginning of the sentence.
stressors including...") since this is such a long sentence. | read "mortality" and thought you were talking about
humans until | got to the end of the sentence.

Allison Crimmins 142116 TextRegion |03. Water 132 [132 |9 13 Overall, this was one of the better "regional rollups" I've read. Well done. | would suggest trying to puta The text has been revised to include a concrete exmple of impacts for Caribbean and Pacific Islands.
concrete example in the Caribbean and Pacific Islands section, as you've done with the other regions. | liked how
you named specific memorable events in each region. I'm not sure if the hurricane in Puerto Rico happened after
you drafted this, but that seems like a really really important message-- if not a text box-- to have in the water
chapter. Talk about threats to dependable and safe water supplies!

Allison Crimmins 142117 Figure 03. Water 1 132 1'm not sure this is the most compelling figure to have in the water chapter. While it does have drought and The figure has been revised to show updated data for the full calendar year 2017, to delete hazards not directly
flooding, it also has freezes and wildfires. Also, is this figure shown elsewhere in the CSSR? It seems a good water related (e.g., wildfire), and to improve the legibility of gray and black lines shown on the graphic.
figure to have somewhere in the report, maybe in chapter 1, but I'm not sure its the best use of space for water.

I'd have preferred a more water-specific figure. Also, the gray line is really hard to see and it is confusing that
sometimes drought is on the bottom (gold) and flooding is stacked above it (blue) and other times the order is
switched. If you decide to keep, suggest getting help from TSU to make this more reader friendly. A more useful
figure could be one from the NOAA state factsheets that show the increase in nuisance flooding or maybe from
the EPA indicators report on droughts.

Allison Crimmins 142118 Text Region |03. Water 133 133 10 11 These are all pretty old citations, especially since this is something that was in the NCA3 (2014) and the EPA Some important studies were included in NCA3, and are also included in this report. We feel these citations are
indicators report (2016) relevant for this report and critical for our summary statements.

Allison Crimmins 142119 TextRegion |03. Water 133 (133 |24 24 1'm a bit confused why you called out both rural and urban areas. What areas are not included in this list? If Sankarasubramanian etal., (2017) considers all the counties based on urban/rural classification suggested by
efficiencies everywhere are needed, maybe drop this unnecessary text. USDA. Hence, we feel this sentence is accurate.

Allison Crimmins 142120 TextRegion |03. Water 134 (134 |4 5 1'm not sure why you're making the point about water rights structures— is limiting integrated managementa  We replaced "limit" with "influence”.
good thing? Or a bad thing? | honestly don't know. This also seems a little policy prescriptive, or at least
something that fits better under key message 3.

Allison Crimmins 142121 TextRegion |03. Water 134 134 6 24 This is a good paragraph with a lot of meat in it. | would suggest to the authors a more restrained use of the The test was revised as suggested.
word "can". In the end, | was left with a general feeling of uncertainty and "hey, this could happen but we don't
know if it does or will" after reading this. For instance, you say "Increases in high flows can increase the delivery
of....". Just deleting the word "can" from this sentence (and the next three sentences, followed by a "may" and
a "also possible") makes this much stronger without sacrificing scientific accuracy. Increased flows do lead to
increased delivery of sediments. Period. Especially when you are saying something like increased nutrient loads
CAN lead to more RISK of HABs. You're not saying that increased load always lead to HAB events every time.

But you can surely say that they led to more RISK of HAB events every time.
Allison Crimmins 142122 Text Region |03. Water 135 135 19 19 I do not understand the use of the word "misspecified". Is this an error? Or is this a jargon term for engineers? | We have revised the sentence. "Mispecified" was replaced with "remains unquantified"
Suggest rewording.
Allison Crimmins 142123 Text Region |03. Water 135 135 20 26 Suggest making clear whether these estimates include climate impacts, since you say earlier there are no This sections has been revised. We have provided more information on the impact and included additional
i of climate . If these EPA numbers don't include consideration of references
climate impacts, it seems important to say that they are then

Allison Crimmins 142124 TextRegion |03. Water 137 [137 |6 8 Is this a long way of saying climate models don't provide local-scale outputs? | would also suggest not using the |We thank the reviewer for the comment. Our intent was to make clear that although forecasts are desireable,
word "forecasts" as we do not "forecast" anything at all with climate models. They are projections, not only projections are available. This sentence has been entirely revised to be clearer.
predictions.

Allison Crimmins 142125 TextRegion |03. Water 137 (137 [8 10 I'm a little confused- you've said three times now already that we don't consider the full range of variation that | It remains a pareto improvement to better manage variability at present and in the future. Better use of
paleoclimate records suggest we do in making water management decisions, but now you're saying itis a good |monitoring current conditions and accurage operational forecasts is a promising approach for doing so. The text
thing to only consider current prevailing conditions and forecasts? This seems very contradictive. And why has been revised to eliminate possible confusion regarding suggested use of historical record.
wouldn't a manager at least use the indicator record? On lines 26-27, the text again mentions using current
conditions to form adaptation plans- doesn't this seem short-sighted, in the very sense of the word short-
sighted? Wouldn't that mean that under climate change, their plans will be woefully inadequate? So why is this
chapter promoting these examples?

Allison Crimmins 142126 TextRegion |03. Water 137|137 |24 24 I you are talking about climate projections, then use of the word "forecasts" in incorrect. I'm not sure whatyou | The section has been revised to make clearer the forecasts being referenced, vs projections.
mean by "near-term". If that is a weather thing (like a few years) then maybe forecasts is fine. But | thought this
was a about i climate into long-term plans.

Allison Crimmins 142127 TextRegion |03. Water 138 [138 |6 6 Because you are talking about climate here and not weather, and showing changes that happen 30 years into | We thank the reviewer for the comment. The point is that predictions that are accurate are desired. The section
the future, the word "predicted"” is inaccurate. These are projections, not predictions. has been revised accordingly to clarify.

Allison Crimmins 142128 Figure 03. Water 3 138 This is a nice figure, but | do have some questions. First, the dotted "today" line looks like it starts around maybe | The points made were discussed in detail by the authors. There is general agreement with the reviewer. The

2016 or 2017 (an x-axis based on 5 or 10 years instead of 7 would be easier to read). But the citation is from
2012. So'is the data between 2012 and "today" actual data or a projection made in 2012? You do say this figure
is "adapted" from the source, so maybe that is fine, there are just more data points available now. But my bigger|
question is why the leap from the water use today to the water use tomorrow? If water use has been declining
over the last ten years, why would we expect a sudden increase in water demand? And why is even the lowest
bound of that projected demand higher than water use over the last ten years? This figure seems to be telling
me that the Bureau of Reclamation way overestimated the problem, as water demand is actually much lower
and looks to be headed straight in between the projected blue lines. Also, what happens in 2020 that you get
that one decrease in water supply when the rest of the projections are fairly smooth?

figure illustrates the potential imbalance of future supply and demand given clinate projections and present
trends, (AND the long-term variability that is not well predicted). The goal is to illustrate estimates into the future
in the context of demand and supply, with projected warming and precipitation changes. Itis based on the
Bureau of Reclamation Basin Studies of the impacts of future climate on the watershed.
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ID Type Number | Page [Page [ Line | Line
Allison Crimmins 142129 Traceable  |03. Water 140 [140 |1 26 This is a good run-down of all the findings and citations. Well done. | would have liked a little more "description | We appreciate the comment. The details that support KM1 are in the text of the chapter. We feel that the
Account of the evidence base" though- are these findings well known, been around for decades, well-established? Are  [studies we reference provide an appropriate context for KM 1.
they emerging, contentious, uncertain? Are some thing known for sure, others we're still working on? Is there
strong consensus, or do things vary wildly depending on location?
Allison Crimmins 142130 Traceable  |03. Water 140 [140 |28 33 This section needs editing or clarification, as it seems to be directly contradicting the CSSR. For instance, itsays | The low confidence is in reference to the water attributes - quantity and quality - not on precipitation. For clarity,
Account projections of temperature is medium confidence, when the CSSR has high or very high confidence. There is we changed the "high uncertainty" to " Uncertainty".
medium confidence in the CSSR about precipitation, but here you say high uncertainty. This is not correct. CSSR
also have very high confidence for drought. This is not only very confusing, but it doesn't seem to jive with what
is in the chapter or even the text above it in this traceable account, which says climate change has predictable
impacts on water quality (line 9). Then on page 141 lines 1-2, you say changes in water quality are associated
with high uncertainty. ?? | would suggest cutting or revising the uncertainties that are not presented in this
chapter (e.g. the findings from the CSSR) and focusing more on the uncertainty on impacts, as the latter half of
this does.
Allison Crimmins 142131 Traceable  |03. Water 141|141 |7 7 Again, this uncertainty ranking doesn't match the CSSR. You say there is high uncertainty in precipitation, but the | As mentioned earlier, for clarity, we removed "High Uncertainty" to "Uncertainty". With regard to emission
Account CSSR found medium uncertainty. | don't know what you mean by saying there is high uncertainty in emissions |scenarios: We agree they are not predictions, but all our projections are based on different RCPs. Hence, we have|
scenarios. There is no certainty in emissions scenarios, because they are scenarios, not predictions. Also, it to refere to them as uncertain.
seems very inappropriate in a section on confidence and likelihood of water quality/quantity impacts to have a
sentence about investment in water infrastructure (lines 10-11), unless you are strictly telling the reader that this
would alter the confidence/likelihood. Saying "could be better addressed" sounds policy prescriptive, not an
of i for KM1 based on the literature.
Allison Crimmins 142132 Traceable 03. Water 139 139 27 33 | am very confused about what the confidence rankings are for this key message. In the Key message itself on |We thank the reviewer for the comment. The key message and the confidence statements are based on the
Account lines 27-33 there are 5 "high"s and 1 "medium". But the text below in the Major Uncertainties and Description of |guidance by the USGCRP. Further, the key message is based on the published literature, hence we are
confidence and likelihood sections does not bear this out. Nowhere in these section does it talk about high comfortable in having it as such.
confidence, butinstead says high uncertainty, lots of mediums, and low confidence. This key message needs to
be evaluated for consistency with uncertainty language guidance and the CSSR.
Allison Crimmins 142133 Traceable  |03. Water 142 [142 |26 35 Rather than just repeating which things have low or high confidence (which is done in the next section), this The text has been revised to focus on key (or major) uncertainties.
Account section may benefit from just an explanation of where the major uncertainties lie and why. For instance, the
sentences from line 28-31 and 32-33 tell me about two places with major uncertainty and why there is high
uncertainty. But the other sentences are just this is high, this is moderate, etc. Have any of these uncertainties
improved with recent scientific advancements (or since NCA3)? More description, less ranking would be helpful
for this section. The following section does a much better job of explaining why things are ranked low, medium,
high, so you don't need to do it here too. The section in the traceable account for KM3 does this well.
Allison Crimmins 142134 Traceable  |03. Water 143|143 |21 23 This first sentence is such a milquetoast sentiment that I'm surprised it has only medium confidence. Seems like |We believe that medium confidence is appropriate given the limited state of knowledge of water infrastructure
Account every chapter has a similarly vague sentence that says strategic adaptation planning would be helpful. and water management capability in the US. While there is increasing movement in the development of water
strategies for an evolving future, itis largely happening outside of scientific study and there is limited and
decreasing research funding to evaluate how effective such strategies will be.
Allison Crimmins 142135 Traceable 03. Water 143 143 29 37 This section is really well-written. Would be a good model for the other key message traceable account sections [ Thank you. No respones required.
Account on Description of the Evidence Base
Allison Crimmins 142136 Whole 03. Water After reading the chapter and traceable accounts (especially for KM3), | am left unsure whether you are saying | We thank the reviewer for the comment. The chapter reflects the view that use of the historical record will
Chapter that adaptation planning based on historical and/or current record is a good thing or a bad thing. At times you | remain an essential element of water resources planning and risk management. However, it is not sufficient. In
seem to be suggesting that there may be risks that are greater than anticipated from current or paleo records.  |KM3, where is directly the rec approach is described as one that performs well
At other times you are praising adaptation plans that use historical or current records. | believe the authors must | over a range of future climate conditions, not only the historical record. The chapter has been revised to make
have a strong feeling about this, but that strong feeling is not shining through. that message clearer.

Juanita Constible 142455 Text Region |03. Water 132 132 9 13 The problems that Hurricanes Irma and Maria inflicted on Puerto Rico and USVI are text book cases of water The text has been revised to incorporate this perspective; it now mentions the significant disruption of water and
infrastructure failures and cascading infrastructure failures. Given the timeliness of those events NRDChighly | power services following Hurricanes Maria and Irma.
recommends that the section on Caribbean impacts includes a discussion of the aftermath of Irma and Maria,
highlighting the vast failures of water and wastewater infrastructure and the role of power failures played in
putting those systems offline.

Mikko McFeely 142835 TextRegion |03. Water 131 [131 |31 32 Sentence should highlight low snowpack impacts in this NW regional roll up since the 2015 snow drought hada | The text has been revised as suggested, listing the effects of low snowpack, as in 2015, as a climate stressor
signficant impact on the region. Suggest changing text to: Climate stressors, including low snowpack years like |affecting salmon in the Pacific Northwest.

2015, decreasing summer streamflow.... etc.

Mikko McFeely 142836 TextRegion |03.Water 134 [134 |10 1 This text does not acknowledge that most water providers will manage the risk of water quality impacts as We appreciate this comment and it makes a good point, but to include this statement in the text we need
required by the Safe Drinking Water Act, but it may cost them more. Suggest changing text to: These changes  |literature references to substantiate it. Although these efffects are likely, we don't have studies to reference at
presenta risk to safe, sustainable water supplies, public health, and aquatic ecosystems. Even where risksto | this point.
water quality can be managed by drinking water suppliers, additional treatment needs may end up costing
significantly more.

Mikko McFeely 143013 Whole 03. Water Itis not clear when discussing the Water Sector if that just means drinking water or also encompasses waste Thanks very much for the comment. We have now added a definition of the water infrastructure as

Chapter water and stormwater management. Waste water and stormwater management comes up in the chapter but | encompassing levees, dams, distribution and treatment systems. This covers drinking, storm, waste water as
the focus is on impacts to drinking water. Stormwater managment and waste water systems will also be well as the risk mitigation of floods and droughts. Itis much more comprehensive than drinking water.
impacted by climate change. Increasing precipitation and its impact to drainage system in the NE is a major
issue for urban centers and deserves more focus in this chapter.

Mikko McFeely 143014 TextRegion |03. Water 128 (128 |3 5 This first sentence should clearly and directly link the significant changes to water quality and quantity to climate | We thank the reviewer for the comments. However, not all changes to water quantity and quality are due to
change. We suggest also using the term water cycle to drive home the point that climate change affects the climate change, there are several factors that affect water quantity and quality. We prefer to keep the text as
water cycle broadly, changing water quality and quantity. written.

Mikko McFeely 143015 TextRegion |03. Water 128 128 5 7 These two sentences are too narrow. It is not only the snow to rain ratio that leads to differences in the timing of | The text has been revised to include variability in which also i to dif in the timing.
water supply and demand and it is not only gr depletion that droughtrisk. Low river of water supply and demand. Low discharges are related to drought, but it is not clear that the frequency of low
discharges contribute to drought risk too. discharges have increased.

Mikko McFeely 143016 Figure 03. Water 2 129 This is listed as Figure 3.2 but it comes before Figure 3.1, which is found on page 132 The first two pages of the chapter are an executive summary pulled from the main chapter. The figures appear

in the correct order in the chapter itself.

Mikko McFeely 143017 TextRegion |03. Water 130 131 1 4 Appreciate this section at the start of the chapter. It provides needed context before moving into the regional Thanks for your comment. We appreciate it.

section.
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Mikko McFeely 143018 TextRegion |03. Water 130 [130 |10 13 While we acknowledge that extreme events often cause the most damage, slow changes to baselines and We thank the reviewer for the comment. We agree, but resilience has to consider the frequency and severity of
overall trends can also contribute to declining resilience. extreme events and the recovery from them. So, if you are interested in resilient infrastructure, it has to of
necessity also consider performance under extreme events that become more frequent.
Mikko McFeely 143019 Text Region |03. Water 130 130 15 19 Any wording referring to paleoclimate information, especially in regard to extremes, should be aware of We are quite clear that the point of the sentence we have is that the larger extremes in the past are not
unintentionally adding to the argument that the climate is not in fact changing in comparison to historic records. |incorporated in water management practice. This effectively says that even if the climate were not to change
If the point is that there has been climate instability in the past, well beyond what observed records show, then |we have a problem to deal with. The next sentence says that climate change presents an increasing risk to water|
this should be stated more explicitly. security in the United States, so we think we are reasonably clear in maintaining a narrative that we have not
adequately addressed climate risk based on the longer paleo record, and that we expect things to get worse.
Mikko McFeely 143020 TextRegion |03. Water 130 (130 |29 29 Suggest removing the word water before the word risk. The text has been revised as suggested.
Mikko McFeely 143021 Text Region |03. Water 130 130 23 25 This is an important point and should be expanded. There is no mention of how reduced water quality due to Text has been added to Key Message 1 stating that water quality changes affect the cost and have implications
climate change could lead to more intensive water treatment with negatives side effects like increases in for water treatment.
disinfection by products. There is a great opportunity to link this point to a reduction in ecosystems services. As
climate change and land use increase the amount of sediment, nutrients, algae found in our source waters, we
have to spend more time and resources manually cleaning the water and unfortunately there are side effects
like more DBPs.
Mikko McFeely 143022 Figure 03. Water 1 132 The double y axis and inclusion of the gray line depicting total cost is confusing. If the y axis on the left is showing | The figure has been revised to show updated data for the full calendar year 2017, to delete hazards not directly
the number of billion dollar disaster events, then shouldn't the grey total cost line correspond to the years with | water related (e.g., wildfire), and to improve the legibility of gray and black lines shown on the graphic.
the greatest number of events? Even considering inflation, the gray line doesn't appear to correspond with the
bars.
Mikko McFeely 143023 Text Region |03. Water 133 133 10 11 Increasing air temperatures affect the water cycle generally, not just the fraction of winter precip falling as snow. | The key messages are summaries of some of the major points in the chapter. Not all effects of temperature on
Suggest making this opening broader. the water cycle are included in this chapter or in the key
Mikko McFeely 143024 TextRegion |03. Water 133 133 17 21 If the goal of this report, as it states in the Front Matter section, is to better inform the public and The test was revised to include "arising from increased evapotranspiration”.
decisionmakers, further explanation is needed for certain points. For example, please explain why higher
temperatures result in increased water demand for agriculture. It may seem intuitive, but pointing out the fact
that water evaporates and plants transpire more with higher temperatures can drive home the point that when
drought conditions are present, plants need more water than ever. The issue is not linear but compounds as
temperatures rise.
Mikko McFeely 143025 TextRegion |03. Water 133|133 |23 26 Water use efficiency is mainly used in the context of reducing water consumption. Policies to create a legal To address this point we have revised the text to include "promoting water conservation and reducing
environment which enforces or encourages the use of water conservation measures and or water efficiency distribution losses".
in municipal, buildings and is one important factor
to reduce water demand. Another si factoris the i of di systems through reducing
water losses. Reducing losses through optimization can be a significant factor to lower water demand.
Recommend the authors introduce water conservation or water demand management as a combination of
water efficiency measures and water di: system optimizati Iternatively, give examples of what
water conservation and efficiency entails from a policy and water sector perspective.
Mikko McFeely 143026 Whole Page |03. Water 133 Key message 1 and associated chapter text neglects finished drinking water quality impairment in distribution | This chapter focuses water quantity and quality issues due to climate under natural systems as opposed to
systems. There are potential treatment and compliance implications to chlorine residual and disinfection quality issues arising locally in enegineered systems. Hence, we would like to leave it as such.
byproduct formation throughout the water system under warmer climates. While this s related to infrastructure,
which is covered in key message 2, it is ultimately a water quality issue.
Mikko McFeely 143027 TextRegion |03. Water 134 [134 |2 3 This sentence should be a stronger statement on the importance of coordinated and integrated water The text has been revised as suggested.
management; use isinstead of maybe. 1t and unc of groundwater and
surface water hinders actions to address climate variability. Succesfully addressing climate change and climate
variability has to happen in a coordinated manner. Water resource activities such as
of groundwater and surface water are of multi sectoral nature and the key to sustainable use of freshwater is
and planning and This is a principle that has been recognized by the World
Community already in 1992 during the United Nations Ct on Environment and D p (Rio
Declaration) Agenda 21, Chapter 18 Protection Of The Quality And Supply Of Freshwater Resources: Application
of To The D And Use Of Water Resources. A large number of
case studies and best practices worldwide prove the importance and necessecity of this principle for water
to be
Mikko McFeely 143028 Text Region |03. Water 134 134 3 5 An example should be given to this statement to help to understand why current legal regimes in the water This is a good point. We have revised the text to include "given that different agencies often govern water
sector can be a significant challenge for integrated water resource management (in particular in the westem half | quantity and quality issues."
of the US). For example overallocation of water rights in combination with poor allocation volume tracking and
verification has been reported to be a problem in California
(https:/; ucdavis.edu/files/c _UCDavis_stu...). Further it should be
mentioned that the institutional challenges also go beyond water quantity. Water quantity decisions can be a
significant source and cause of water quality impairment, while water quality protections can upset water usage
and infrastructure development. Quantity and quality management is often regulated by different agencies
which increases the risk of siloed planning and decision making. https://www.eli.org/sites/default/files/eli
pubs/d23 02.pdf
Mikko McFeely 143029 TextRegion |03. Water 134 [134 |6 24 Key Message number two is about changes to water quantity and quality. The first three paragraphs in this We feel critical issues related to quality and quantitiy are highlighted from the literature. Additional water quality
section are about quantity and only one paragraph s devoted to changes to water quality. This is disappointing |issues are discussed in the regional water issues section.
as water quality and subsequent treatment costs may be a major issue in the future for many regions.
Mikko McFeely 143030 TextRegion |03. Water 131 [131 |6 7 We suggest cross referencing the regional chapters here as this regional roll up only provides minimal examples | The text has been revised with cross-references to the regional chapter key messages relating to water to
of regional impacts. While we understand that Volume | provides the scientific backing, it is unfortunate that this | address this comment.
chapter doesn't provide more national context the way NCA3 did with figures and visuals comparing different
parts of the US, such as water withdrawal distribution maps, seasonal surface soil moisture trend maps, maps
comparing shanges in snow, runoff and soil moisture, etc.
Mikko McFeely 143031 TextRegion |03. Water 135 135 13 15 The list of water infrastructure should also include wastewater treatment and collection systems. We agree; we have listed wastewater treatment and collection systems.
Mikko McFeely 143032 Text Region |03. Water 135 135 18 19 Suggest rewording this sentence. Unclear what is meant by the phrase climate risks to existing infrastructure We agree and we have reworded the sentence.

systems are misspecified.
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Mikko

McFeely

143033

Text Region

03. Water

135

135

20

26

Could these numbers be put into context? Most people can't fathom amounts that large. Give them a reference.
For example, you could say Capital improvement needs for public water systems have been estimated at
$384.2 billion, which is more than the GDP of Norway in 2016, for projects necessary from 2011 through 2030.

We appreciate the suggestion. However, the space is very limited and we have tried to be as concise as
possible. Also, this chapter and other chapters include different dollar values and for consistency across the
report, we have decided not to add examples similar to what is suggested here.

Mikko

McFeely

143034

Text Region

03. Water

135

20

26

An EPA 2015 report on public water sytems indicates investment needs of up to $200billion in drinking water
related infrastructure only. https://www.epa.gov/sites/production/files/2015
04/documents/epa816f13002. pdf. Suggest using a pie chart or similar graph to visualize which diversity of
wastewater and water infrastructure and required amount of investment (drinking water dams, reservoirs,
distribution system, treatment etc.; wastewater CSO correction, WWTP, MS4 etc.)

We thank the reviewer for this great suggestion. Unfortunately, we do not have access to credible and
ive i on amount of i required for and water ir

Mikko

McFeely

143035

Text Region

03. Water

135

35

Itis not just extreme events that are changing. Acknowledge that longterm trends in one direction can also
change a risk profile.

We agree with the Reviewer. The chapters that focus on change in precipitation, temperature and other
variables do acknowledge this issue.

Mikko

McFeely

143036

Whole Page

03. Water

135

Key message 2 Aging water infrastructure. This section is very focused on structural resiliency, design and
planning of water and wastewater infrastructure (flood risk, capital improvements, planning and design
methods). However, operation and maintencance and in particular their optimization is not mentioned in the
report though it can be a very useful short term adaptation option. For example, computer simulation models
can be used to improve water allocation and distribution efficiency. Similarily, an example for wastewater
systems is combined sewer tunnel cleaning which could optimize sewer performance in the short term. Text
should acknowledge importance of water distribution optimization and associated costs with it. According to a
EPA 2015 document (https://www.epa.gov/sites/production/files/2015 04/documents/epa816f13002. pdf),
The United States will need to spend up to $200 billion dollars on water systems over the next 20 years to
upgrade transmission and distribution systems. Of this amount, $97 billion is estimated to be needed for water
loss control to optimize distribution

Operations and the ability to optimize them in response to changing conditions is a good addition to possible
adaptation activities. This is now mentioned in KM3.

Mikko

McFeely

143037

Text Region

03. Water

136

137

38

A few more concrete examples of best practices and successful management strategies in the Key Message 3
section would be good. Or perhaps cross reference to the chapter on Adaptation Planning.

This is a good suggestion. We have attempted to provide a limited number of examples that allow us the space
to explain them and thus make them meaningful.

Mikko

McFeely

143038

Text Region

03. Water

136

136

There are examples of cities (NYC, Boston, Miami) that are incorporating climate change risk information into
planning and design guidelines. The fact that some munitipalities are starting to include this information should
be acknowledged here.

Textin KM3 has been revised to include mention of promising approaches of water sector responses by several
cities/utilties. Chapter 28 (Adaptation) also includes discussion of adaptation responses.

Mikko

McFeely

143039

Text Region

03. Water

137

137

This statement implies that there are no projections (or forecasts?) that can be used to inform and potentially
update historic information. Since downscaled climate projections are available to cities and states, this sentence
is misleading. Additionally, it is confusing to talk about accuracy in the context of forecasts or projections.

We thank the reviewer for the comment. That was not the intention of the statement. It has been revised.

Mikko

McFeely

143040

Text Region

03. Water

140

140

23

26

This paragraph seems a bit random and the wording is unclear. What is meant by impacts on the water system
may be moderated?

Thank you for this comment. We have deleted this section of text.

Christa

Peters-Lidard

143185

Text Region

03. Water

133

Here is the present text:

3 Key Message 1: Significant changes in water quantity and quality are evident across the
4 country, presenting a risk to coupled human and natural systems and related ecosystem
5 services. Rising are reducing to-rain ratios, leading to significant

6 differences between the timing of water supply and demand. Groundwater depletion is

7 exacerbating drought risk. Surface water quality is declining as water temperature increases,

8 and more frequent high-intensity rainfall events mobilize pollutants such as sediments and

9 nutrients.

Comment: This entire message falsely asserts speculative attribution claims as though they were established
physical facts, which they are not. Very little warming is taking place and there is no known connection between
this slight warming and the referenced changes. These speculations are then coupled with speculative
projections of drought and increased rainfall, which are apparently based on questionable computer models.
There is no scientific message here.

The statements cited by the reviewer represent the scientific understanding of climate change or the
assessment of the peer-reviewed literature found in NCA4 Volume 1 [Climate Science Special Report, the CSSR];
that volume provides the underlying scientific basis for the statements about future climate change included in
the Water chapter. The statments in this summary are supported by text in the chapter. Several references are
provide to studies that support and confirm these key messages.

David

Wojick

143186

Whole
Chapter

03. Water

Thank you to the authors for their excellent work synthesizing many lines of evidence and indicators of water
system changes. As an author of NCA3, | was somewhat confused when reading this chapter, because | was
looking for more discussion up front regarding changes in basic hydrological variables before proceeding to
water infrastructure and governance. | know that the NCA4 guidance differed from NCA3, but for continuity and
context in this chapter, it would be helpful to refer to and explicitly connect the key findings to the Climate
Science Report key finding on Precipitation changes, which also includes changes in soil moisture, snowpack and
ET.

"U.S. Precipitation Changes. Annual precipitation has increased across most of the northern and eastern United
States and decreased across much of the southern and western United States; these regional trends are
expected to continue over the coming century. Observed increases in the frequency and intensity of heavy
precipitation events in most parts of the United States are projected to continue. Surface soil moisture over most
of the United States is likely to decrease as evaporation increases with increasing temperature. Large declines in
snowpack in the western United States are expected to be accompanied by shifts to more winter precipitation
falling as rain rather than snow in many parts of the central and eastem United States."

Thanks very much for the comment. Text has been added in KM1 linking to the Climate Science Special Report
and NCA4 chapter 2. We have also added text summarizing biophysical changes to KM1, with additional details
in the traceable account for KM1.

Carole

LeBlanc

143187

Text Region

03. Water

136

136

26

32

Here is the present text:

26 Key Message 3: Water management strategies designed in view of an evolving future that we can

27 only partially anticipate will help prepare the nation for the water and climate risks of the

28 future. Current water management and planning principles typically do not incorporate the

29 ability to address risk that changes over time. There are positive examples of promising

30 directions to manage climate vulnerabilities, while the gap between research and

31 implementation, especially in view of regulatory and institutional constraints, remains a

32 challenge.

Comment: This entire message falsely assumes that there are increasing climate risks that need to be prepared
pp: y based on computer models. There is no scientific message
here. Itis increasingly likely that what little human caused climate change there is will be beneficial.

See just as an example "Lukewarming: The New Climate Science that Changes Everything," Patrick J. Michaels
and Paul C. Knappenberger, Cato Institute, 2016. https://store.cato.org/book/lukewarming

for. These

s are

The statements cited by the reviewer represent the scientific understanding of climate change or the
assessment of the peer-reviewed literature found in NCA4 Volume 1 [Climate Science Special Report, the CSSR];
that volume provides the underlying scientific basis for the statements about future climate change included in
the Water chapter.
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Kurtis Duff 143382 Whole 03. Water (Chapter 3, %.UIWhole Chapter%.0B) All of the key messages stress the risks climate change has on freshwater |Text has been added stating the health and productivity of natural aquatic and wetland ecosystems are also
Chapter in relation to human use and safety. Apart from mentioning that natural systems/ecosystems are atrisk, the | closely linked to the water sector. We also explicitly link to the Ecosystems Chapter.
key do not speak to what those risks are. What are they?

Kurtis Duff 143383 Text Region |03. Water 128 128 19 20 Key message 3 mentions that current water management practices do not incorporate the ability to address risk | The revision has added the statement that this leads to increased exposure to risk. Suggestions on developing
that changes over time%s0_Does this make current methods inadequate? How often must strategies be new strategies are made in the final section of the chapter, given space limitations for doing so here.
developed to account for the evolving future?

Kurtis Duff 143384 Figure 03. Water 3.1 132 3) Figure 3.1: Billion-Dollar Disaster Events in the United States (pg 132) The figure presents two important sets | The figure has been revised to show updated data for the full calendar year 2017, to delete hazards not directly
of data, however plotting both data sets in the same figure does not seem to add to the overall meaning. The  |water related (e.g., wildfire), and to improve the legibility of gray and black lines shown on the graphic.
total cost and 95% confidence lines are difficult to see in contrast to the color of the bar graph. Perhaps two
separate figures would be a better presentation of the data. It is surprising to see that the total cost does not
necessarily correlate with the number of events. The higher number of events does not appear to have a higher
cost overall.

Adam Carpenter 143390 TextRegion |03. Water 129 [129 |3 7 Chapter 3. Page 129. Lines 3-7: Thanks for these good suggestions. We have incorporated some examples from WUCA into the section
This discussion lays out the need for dynamic planning techniques. However, it does not mention that some supporting Key Message 3.
water utilities are already beginning to lead the way in planning for uncertain future conditions. The Water Utility
Climate Alliance (WUCA), working with AWWA and other organizations has outlined practices for water utilities
to use when planning for multiple possible futures (see https://www.wucaonline.org/our-work/index.html) as
well as examples of how some utilities are addressing these issues. The US EPA has also created the Climate
Resilience Evaluation and Awareness (CREAT) tool to help water utilities adapt to long-term extreme weather
conditions and analyze the costs and benefits of risk reduction strategies. These items should be mentioned as
the current discussion makes it appear that this issue exists but does not mention the progress that has been
made in finding strategies to address it. Although some of these resources are mentioned later in the chapter, it
is appropriate to at least mention that efforts are underway in this summary.

Adam Carpenter 143391 TextRegion |03. Water 130 130 6 9 Chapter 3. Page 130. Lines 6-9: Thanks for the suggestion, but we feel that the statement while appropriate, is too mild. Yes, it presents such an
The statement on these lines suggests that a changing climate plus %o0i wateri %08 | opportunity, but we are ignoring the risk of catastrophic failure. The New Orleans - Katrina event was largely
is a %oUlicritical challenge. %00 Although it is true that both factors are of serious concern, as worded the about the failure of a levee that did not overtop prior to failure, i.e., the climate event was not the significant
implication is a negative one that makes it appear that little to no action is being taken, and possibly that few aspect. It was the lack of the maintenance. The same is the case for the Oroville spillway failure in 2017. Yet in
options exist to address these concerns. We recommend a revised phrasing such as %e0iaging infrastructure | both cases these were spun out as climate stories that detract from the everpresent danger from aging
presents an opportunity for reinvestment to develop more adaptive and resilient water systems designed to infrastructure.
meet plausible climate related challenges. %001

Adam Carpenter 143392 TextRegion |03. Water 131 131 16 21 Chapter 3. Page 131. Lines 16-21: We appreciate this suggestion, but due to the size of the water topic and the page limit for the chapter, we limit
This section states that 50 regulated dams and other flood management infrastructure failed during extreme the Regional Rollup section to higher level statements of impacts and do not include details of how and why
rainfall in South Carolina in 2015. We recommend elaborating on the nature of these dam and levee failures different dams failed.
and what the consequences of these failures were. Were there spillovers? Was the dam or levee itself damaged
or destroyed, and/or was other property destroyed or lives lost resulting from the failure (as opposed to from
other effects of the event)? What were the factors that caused their inability to operate properly beyond the
extreme precipitation? This is important to recognize as many failures could be unrelated or tangentially related
to climate issues, which is vital contextual information when discussing this type of event.

Adam Carpenter 143393 TextRegion |03. Water 135 (135 |11 12 Chapter 3. Page 135. Lines 11-12: The text has been revised to clarify. The phrase "risk to society" has been changed to say risk of failure. Text has
This line indicates a %oUireconstruction cost%.0a for the water sector of %cUiupwards of $4 trillion%l also been added listing the types of water infrastructure the statement refers to. The reference to 4 trillion
on several references, including AWWA%o02s 2012 Buried No Longer report. This line also states that dollars was not based on a single reference, but rather an aggregated cost across multiple types of infrstructure
%0Ui%0U_the aging U.S. water infrastructure poses a risk to society%eU_%oU® which is a i based on i from multiple sources. To simplify, the text has been revised to be more general, referring
statement, especially when without additi | context. We re that the draft be updated to: |to costs aggregated across infrastructure as being in the "trillions of dollars". Additional references on the
- Detail what %J(irisk to society%o0@ s being discussed here. AWWA%,(2s Buried No Longer report details | construction and maintenance of levees and other water infrastructure have also been added as the sources for
$1 trillion in expected costs over 25 years to repair and expand water utilities, encouraging action to provide this information. About the second comment: this report is synthesis of the existing publications and does not
funding and financing through local, state, and federal means. This investment is necessary, but it does not include new data analysis. We were not able to identify a published report comparing the required funding for
mean that the current state of infrastructure presents an immediate risk, but rather that infrastructure renewal is |maintenance with the recent historical expenditures. Hence, we cannot comment on the gap based on the past
needed. expenditures.

- We encourage updating the report to state how the $4 trillion number was calculated, and specifically what
expected infrastructure needs it does and does not include. Furthermore, the various reports this number comes
from may or may not be over the same time period, and this information should be clearly stated in the
document. To further enhance this discussion, the report could also compare this to recent historical
expenditures to identify how much of a gap this represents.
Adam Carpenter 143394 Text Region |03. Water 135 135 17 19 Chapter 3. Page 135: Lines 17-19: The statement in the chapter text argues that we do not have design standards and criteria for integrating

To state that %c0ithere are no design standards and criteria addressing how this infrastructure should be
designed and operated in the face of changing climate risk%o0R is an overly broad statement, implying that little
to no information is available for addressing climate issues in infrastructure. Although it certainly is true that
climate-related issues have not been incorporated into all design standards (often because sufficient information

dard

to inform such a change has not been di P tools and some available to
inform this type of planning. For example, AWWAJ%:02s J-100 Risk and Resilience Management of Water and
Wastewater Systems (RAMCP) at https://www.awwa.org/store/productdetail.aspx? productid=21625 provides
an %o0iiall hazards%.0 approach to planning. Although it is not climate-specific, it can be utilized to plan for
most of the impacts of climate change. Additionally, EPA%o02s Climate Resilience Evaluation and Awareness

Tool (CREAT) is available for utility planning. These are just two of many resources available. We recommend

), there are

changing this statement to recognize that there are tools and resources, although they may not cover all types
of infrastructure in all situations.

climate change information in design and operational processes. We agree that there are some tools available.
The revised text now mentions there are existing tools, case studies and other information available that can be
adopted into design standards and operation guidelines to account for future climate, and includws a reference
for EPA's CREAT tool.
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Adam

Carpenter

143396

Text Region

03. Water

136

136

Chapter 3. Page 136. Lines 5-9:

The statement that %oUistatistical methods have been developed for climate risk and frequency analysis%o0_
but have not yet been incorporated into infrastructure design codes and operational guidelines%o0a is an overly
broad statement. Design codes and operational guidelines can and are updated as conditions change. In
addition to resources previously mentioned (such as AWWA%s02s J-100 Risk and Resilience Management of
Water and Wastewater Systems), several states (for example, Maryland) have set freeboard standards to
elevate state-sponsored structures above predicted floodwaters, including those that will be impacted by sea
levelrise. In its report on Climate Risks to Water Utility Built Assets and Infrastructure, the Water Utility Climate
Alliance describes utility responses to climate or extreme weather risk through planning, capital infrastructure,
managing asset risks, and operations and maintenance, outlining how they are building new infrastructure,
repairing or replacing assets, changing operations, and quantifying climate risks to assets. These are only a few
of many more examples of addressing this issue.

Our main point is that, in many regions, historical observations indicate change in statistics of extremes.
However, the methods developed for accounting the observed changes have not been integrated in
infrastructure design codes and operational guidelines. We agree that this issue is mentioned in several
publications including the American Water Works Association's (AWWA) report among others. However,
AWWA's report i not an official design code.

Aimee

Delach

143595

Whole
Chapter

03. Water

A case in point is the %oUlWater%.U chapter, which scarcely mentions the effects of climate changes on
aquatic species and biodiversity, despite the fact that the loss and degradation of wetland, stream and other
aquatic habitats has been a major driver of species imperilment, requiring action to prevent species extinction.
Forinstance, of the 711 domestic animal species currently listed as %oUithreatened%.0@ or
9%oliiendangered %.0 under the federal Endangered Species Act, nearly half are from taxa that depend on
water resources for all or part of their life cycle, including 164 fish, 89 clams and mussels, 35 amphibians and 28
crustaceans. Many other listed taxa, including aquatic and terrestrial species, depend on aquatic environments:
snails (springsnails, riversnails and limpets); insects (naucorids, dragonflies, damselflies and riffle beetles); and
birds (whooping crane, southwestern willow flycatcher, yellow-billed cuckoo, wood stork and clapper rails). In
fact, thousands of rare, imperiled, and more common species depend upon seasonal or annual water sources.
Many of these species are imperiled due to a wide range of legacy impacts on wetlands and
waterways%.UOhabitat loss and degradation, damming and diversion, and an array of pollutants. Climate
change will exacerbate and pose new threats on these systems%.00including the amount and timing of
hydrologic flow, altered scouring and sedimentation, changing levels of dissolved oxygen, and harmful algal
blooms and the toxicity of pollutants.

Text has been added stating the health and productivity of natural aquatic and wetland ecosystems are also
closely linked to the water sector. We also explicitly link to the Ecosystems Chapter. Effects on species are
beyond the scope of this overview water chapter.

Glenn

Watkins

143616

Whole
Chapter

03. Water

January 31,2018

Comments on the U.S. Global Change Research Program%o02s Third Order Draft of the Fourth National Climate
Assessment (NCA4)

To Whom It May Concern:

We the i i p
healthy environment, and supporters of clean and safe drinking water, commend the U.S. Global Change

millions of American families, conservationists, supporters of a

Research Program on the draft National Climate Assessment which is rooted in sound science that documents
the climate change impacts happening across the country, not only in regards to air, ecosystems, oceans,
agriculture, but also water.

Alllife on Earth depends on reliable, constant access to clean water. Due to a changing climate, water quality
and water supply reliability are in jeopardy in a variety of ways that will affect not only our natural ecosystems,
but our very lives.

This report highlights how our surface and groundwater drinking supplies will be compromised and how flooding
willintensify in many U.S. regions, even in areas where the total precipitation is projected to decline. These
changed climate conditions will have major impacts in terms of human safety and health, infrastructure,
economies, and ecology of many waterways across the U.S.

Absent concerted, targeted attention and investment, these impacts seem destined to fall most harshly on less
wealthy, more vulnerable communities across this country.

In the face of these concerns, and immediate threats from climate skeptics undermining climate science, the
Clean Water for All Campaign will continue to support the scientific consensus on climate change and its effects
on our nation%o02s water supplies, ecosystems, and infrastructure.

The assessment and its clarion call for adaptation strategies to mitigate the threats to our water supplies,

to our non-partisan efforts to increase awareness of

and is a vital

what%o02s at stake for water and the future impacts climate change will have on this country%o02s most
valuable resource. We thank you for your leadership in drafting this National Climate Assessment and we
strongly support it.

Sincerely,

We appreciate your statement of concern and the support of the concerns with climate and water.

Union of
Concerned
Scientists

Union of
Concerned
Scientists

143687

Whole
Chapter

03. Water

Most of the figures are on groundwater depletion. While this is critical, it could be helpful to add figures showing
some of the other key climate change impacts in the water sector, e.g., snow:rain ratios, changes in soil
moisture, and/or extent of water quality issues.

We include figures showing groundwater depletion, flood and drought disaster and their impact, and on
projected imbalances in water supply and demand. After discussion, we think these are appropriate to support
key mesages in the water chapter.

Union of
Concerned
Scientists

Union of
Concerned
Scientists

143688

Text Region

03. Water

128

128

10

10

May be helpful to list examples of infrastructure up front for easier interpretation.

The text has been revised to explcitly include examples of the water infrastructure we refer to (e.g., dams,
levees, aqueducts).

Union of
Concerned
Scientists

Union of
Concerned
Scientists

143689

Text Region

03. Water

13

This is a nice list of examples, but rather than a regional overview (that highlights the key overarching concemns
for each region), it is more like a snapshot of great examples, organized by regions. Perhaps either (1)rephrase
the introductory sentence to clarify that this is not meant to exhasutively represent problems within the regions,
(2) remove the italicized region titles at the front of each bullet or (3) edit the blurbs to ensure that each covers
the major water-related concerns for each region.

The text has been revised with cross-references to the regional chapter key messages relating to water to
address this comment.

Union of
Concerned
Scientists

Union of
Concerned
Scientists

143690

Text Region

03. Water

135

13

15

The idea that "no comprehensive assessment exists" seems in conflict with the preceding sentence. Explain
why the $4 trillion estimate was not comprehensive (and what it did include)

The reference to 4 trillion dollars was not based on a single reference, but rather an aggregated cost across
multiple types of infrstructure based on information from multiple sources, and not all types of infrastructure are
considered. To simplify, the text has been revised to be more general, referring to costs aggregated across

infrastructure as being in the "trillions of dollars". Additional on the and maintenance of

levees and other water infrastructure have also been added as the sources for this information. We have also

added references in the revised version.
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Union of Union of 143691 Text Region |03. Water 136 136 10 14 Not clear with the two or more events were in the LA case were (i.e., what were the compounding effects?) We thank the reviewer for the comment. The text has been revised to clarify that it refers to simultaneous

Concerned Concerned flooding across a large area.

Scientists Scientists

Union of Union of 143692 Text Region |03. Water 140 140 34 36 This could be a great place to reference the agriculture and land use chapters Thanks for this suggestion. We have added a references to the agriculture chapter.

Concerned Concerned

Scientists Scientists

Margaret Matter 143913 Text Region |03. Water 128 128 25 29 Agriculture is more than economic sector (line 27). Itis also the source of food and fiber, such as wool and cotton, | Thanks very much for the We added tothe listas
and in Western and Mid-Western states, is increasingly dep: on clean toirrigate
crops, and thus fits in line 25 with indivi , ities, and 70-80% of surface
water diverted from streams is used for agriculture (https://water.usgs.gov/edu/wuir.html).

Margaret Matter 143914 TextRegion |03. Water 130 130 3 6 Agriculture is more than economic sector (line 27). Itis also the source of food and fiber, such as wool and cotton, | Thanks very much for the We added to the listas
and in Western and Mid-Western states, is increasingly dep: onclean toirrigate
crops, and thus fits in line 25 with indivi 3 ities, and 70-80% of surface
water diverted from streams is used for agriculture (https://water.usgs.gov/edu/wuir. html).

Michael MacCracken 144200 TextRegion |03. Water 128 |128 |37 37 It seems to me that "Paleoclimate" might be a bit of a jargony word for the audience. I'd suggest saying Thank you for this suggestion. We now defined " " (e.g. precipitation or reconstructions
something like "Re of variations in runoff, and drought over the last 500 years over the past several hundred years).
indicate that North America 13" Just a suggestion.

Michael MacCracken 144201 Text Region |03. Water 129 129 3 7 Sentence is a bit long, and the opening phrase "Emerging risk management strategies" also a bit long--at least | The sentence was revised accordingly.
my thought process felt complete after the second and then the third word, but then had to go on. It might help
to simplify, or perhaps add hyphens to make it clear the phrase goes together.

Michael MacCracken 144202 Figure 03. Water 2 129 First, | don't know where Figure 3.1 is. More substantively, | am a bit confused by the sign convention for the Figure 3.2 is from Konikow (2015), so we would like to keep it as such since it is a published article from NGA.
figure. Normally, negative sign means one is reducing something, and so when | looked at the scale, | felt
negative would be depletion, but then there is only one color for that, and so one then has to recognize that a
positive number is a depletion. This may be fine for experts, but | think it would be helpful to perhaps treat the
blue color separately, indicating that it shows recharge. Or, at the very least, make sure there is a clarifying
explanation in the caption. Also, the change of sign for the basin mainly min Arizona as one goes from one with
discharge over the 20th century to recharge since then seems strange enough that an explanation needs to be
provided--what is causing this? Diversion of Colorado River Water? An increasing occurrence of tropical like rains
ina few years that could be driven by climate change? Much, much better water management practices in the
region? How can this be given all the news articles we here and how low Lake Mead is?

Michael MacCracken 144203 TextRegion |03. Water 130 130 34 34 | think it would help to indicate what "all sectors" means--what are the main sectors is being referred to? A We have dropped the reference to all sectors and obviated the need to provide such a figure. The readeris
figure might really help here, showing relative amounts of water going to each sector and what the changes suggested to go to the reference cited for details. Given the length requirements of the chapter we feel that it is
have been due to efficiency (and is calculation done on some sort of normalized basis, so is this per capita or not wise to belabor this point beyond what is said here
total by sector despite population and economic growth?).

Michael MacCracken 144204 TextRegion |03. Water 131|131 |11 1 Rather than saying "navigation", how about saying something like "river barge movement" or something a bit | The text has been revised as suggested.
easier for reader to understand. "Navigation" would seem to me to mean the direction one goes rather than that
the movement of barges was disrupted.

Michael MacCracken 144205 TextRegion |03. Water 131 (131 |12 12 1'd suggest changing "at" to "to have totaled" The text has been revised as suggested.

Michael MacCracken 144206 Text Region |03. Water 131 131 17 17 Need comment after parenthetical insert The text has been revised to shorten and clarify the specified sentence, including punctuation.

Michael MacCracken 144207 TextRegion |03. Water 131 [131 |35 36 Interesting phrasing on line 35: so "salmon" can technically be singular or plural, "are" sets it up as plural, then it | The text has been revised as suggested to say "Salmon loss is ...".
is said they are "a |4 species" where species can be singular or plural, and here is used as singular. | guess
correct, but | would guess a bit unconventional for the normal reader. On line 36, however, "Loss" is singular so it
should be "Loss is" or "Losses are”

Michael MacCracken 144208 Text Region |03. Water 131 131 39 39 Somewhere it does need to be pointed out that the two tend to go together in that the loss of We this ), but due to the size of the water topic and the page limit for the chapter, we limit
cooling leads to the energy going to create warming--but then also the coming in of hot dry air accelerates loss | the Regional Rollup section to higher level statements of impacts and do not include details about underlying
of soil moisture and accelerates drought onset. To the extent that both contributed due to the particular causes. The mechanics of drought is beyond the scope of this chapter, but are discussed in the NCA4 Climate
locations, | think a bit clearer phrasing might help--namely that one had a circulation change that brought in Sciences Special Report.
warmer, drier air, and that also inhibited precipitation events. Just a thought.

Michael MacCracken 144209 Text Region |03. Water 132 132 21 22 Indeed, | would hope the recent estimates of damage in 2017 would be added--otherwise take that year's data |The figure has been revised to show updated data for the full calendar year 2017, to delete hazards not directly
off. And so here is Figure 3.1 following Figure 3.2. water related (e.g., wildfire), and to improve the legibility of gray and black lines shown on the graphic.

Michael MacCracken 144210 TextRegion |03. Water 133|133 |15 16 Please change "If" to "As" because there is really no question of this happening--do not leave that open for The text has been revised as suggested.
question. And then for second part of sentence make it clear that this is what is projected to happen--it will occur
(orsay "very likely" or "almost certain” if one wants to indicate there is some chance this will not occur. Right
now, the sentence is really a quite meaningless hypothetical and not a projection.

Michael MacCracken 144211 Text Region |03. Water 133 133 25 25 The word "may" is really useless and is not part of the official lexicon. In the first national assessment, we The text has been revised the text to "likely will".
required scrubbing of that word (with only a very few exceptions) as it says nothing and can be interpreted in so
many different ways--almost anything may happen. Save the word for the month of the year, not for expressing
risk related information.

Michael MacCracken 144212 TextRegion |03. Water 133|133 |30 30 For clarity, I'd suggest changing "during the past century” to "since 1900" or something so not seeming to limit | The text has been revised as suggested.
the trend to the 20th century.

Michael MacCracken 144213 TextRegion |03. Water 134|134 |19 19 Another use of the word "may" that needs to be converted to the likelihood lexicon. For example, here "may” | The test was revised as suggested.
could be replaced by "will" or "very likely" or something similar.

Michael MacCracken 144214 Text Region |03. Water 135 135 22 22 Really, 4-figure precision. This seems overdone. Might it be better to express in terms of a share of the GDP ora | Thanks for the comment. We have rounded the estimates.
multiple of the current rate of expenditure on such efforts? Similarly, on line 26, even 3-figure precision seems
overdone (and ten billion a year does not really seem like all that much money--equal to a dime a day per
person in the US)

Michael MacCracken 144215 TextRegion |03. Water 135 135 27 27 Hooray, a specific example of why | always am urging that the word "Earth" be capitalized when referring to the
planet, and that "earth", when not capitalized, is referring to dirt. Do make sure that if a grand sweep is done on |We agree and we have implemented this suggestion.
the report to capitalize Earth, the planet, that they do not make that change here.

Michael MacCracken 144216 Text Region |03. Water 136 136 |4 4 Again, scrub "may" and say "is likely to" or some other word from the lexicon. If the sign is really unknown, one We thank the reviewer for the comment. However, in this case, we cannot use the term " likely" as we cannot

can say "itis possible that" or something similar tied to a definition in the lexicon. But take out "may" which can
mean from 99 (e.g.,' you may get cancer' is a totally useless statement).

assign probability/confidence (unlike change in a variables from different models)
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Michael MacCracken 144217 TextRegion |03. Water 137 (137 |6 8 Regarding "there are no accurate i4"--well, this is the way life is, but we still make decisions. It seems to me that [ The section has been revised to better address how planning is moving forward despite the uncertainty, while
this type of statement needs to be taken on by saying that is why society and individuals always have and need |acknowledging the uncertainty.
to continue to make decisions based on risk assessment. So, the lack of what is wanted is not just a challenge for
"water planning and management"--itis a challenge for everyone all their lives. The question is if the scenarios
provide a plausible enough range of possible future conditions for planning purposes. So, it seems to me the text
needs to take this statement on and give it some context, etc. The next sentences get to emerging approaches,
but don't point out the impossibility of the indicated desire for perfect information (and even if he had the
desired accurate forecast, there would be so many other factors to consider that there would be no guarantee of
a perfectly safe design and outcome.

Michael MacCracken 144218 TextRegion |03. Water 137|137 |11 1 Instead of "wide range of uncertain", might it be better to say "plausible range of possible” or "wide, but The text has been revised as suggested.
plausible, range of possible"

Michael MacCracken 144219 TextRegion |03. Water 137 [137 |19 19 Although suggesting it above, might it be that "plausible" needs to replace "possible" The text has been revised as suggested.

Michael MacCracken 144220 Figure 03. Water 3 138 Is not "Projected Future" duplicative--I would think "Future" can be dropped, and should be. Same pointwith | Thank you for this suggested revision. The text in the figure has been revised to "Projected Water Supply and
respect to caption on lines 3-4. Demand"

Michael MacCracken 144221 TextRegion |03. Water 139 (144 |1 20 Not reviewed, assuming that authors will incorporate any changes suggested for main part of chapterinthese | We thank the reviewer for the message.
sections and so that | can have time to review additional chapters.

Julie Maldonado 144767 Whole 03. Water The Water Chapter provides an excellent summary of the state of our Nation%e02s water. It is well written, Thanks very much for the suggestion. It is quite appropriate. Especially in the context of inter-annual and

Chapter comprehensive and concise. One issue that might be addressed a bit further is the few chapter statements on | decadal variability we meant to indicate that the duration of the associated climate data poses some limits.

the scarcity of adequate spatial and temporal hydrologic data. These are most likely referring to in situ data. Beyond that, we have very little systematic data on water use in the USA. This is something that is not easily
Earth satellite remote sensing has been increasing used for over three decades to reduce the uncertainties in overcome by remote sensing - at best we can get a surrogate for evapotranspiration, and for large scale water
understanding terrestrial water and energy storages and fluxes, both through direct observation and through storage changes. However, it is an important source of data.
satellite data assimilation within terrestrial models. Especially when used in concert with in situ data, together
they have improved hy g and water management.

Gregory Swift 140862 Figure 04. Energy a1 167 In Figure 4.1 (which appears on pages 163 and 167), there is a typographical error in the box named Pipelines: | The figure is being updated to address the comments.
%oUiundermines%o0 should be %.Uiundermine%o0 . Please also check other boxes in that figure.

Gregory Swift 140863 Text Region |04. Energy 172 173 23 8 Chapter 4, at page 172 line 23 and in the caption of Fig. 4.3, Recirculating water: Please consider providing The text in the body of the document was changed so as not to distinguish between alternative cooling systems.
possible clarification for the non-expert like me: | don%o02t understand why it says %.Uirecirculating or dry%o0 | In the caption to Figure 4.3 and explanation of the different types of systems was given. The following text was
cooling technologies. | cannot imagine a utility-scale thermal plant rejecting its waste heat to %e0idry%c0B air ~ [added "Traditionally, power plants utilized once-through systems requiring large volumes of water to be diverted|
without an intermediate recirculating coolant fluid, so | think that all %.0idry%o0 heat rejection MUST involve a | through a condenser where the heat was conducted to the water. More recently, recirculating system have been|
recirculating fluid. So, does %oUirecirculating%+UB but not %.0idry%.02 here mean that the heat is rejected to a [adopted that typically withdraw a fraction of the water as heat is dissipated through evaporation. Dry-cooling
body of water (e.g. ocean, river) through an intermediate recirculating fluid? If so, how can this help harden a systems are gaining interest which use air rather than water for cooling."
thermal plant against drought or extreme weather? Maybe only %.0iidry%+07 cooling provides hardening
against drought.

Douglas Bessette 140873 Figure 04. Energy a1 163 There is a typo in the Pipelines box "can undermines..." Comment accepted and sentence modified.

Gavin Dillingham 140890 TextRegion |04. Energy 186 (186 [20 21 Link to Rhodium group paper does not work. .. citation can be found here... An updated link hss been provided.
https://energy.gov/sites/prod/files/2017/01/f34/Assessing%20the%20E ffect%200f%20Rising%20Temperatur
©5%20The%20Cost%200f%20Climate%20Change%20t0%20the%20U.S.%20Power%20Sector. pdf

Gavin Dillingham 140891 Text Region |04. Energy 168 168 19 34 The increase in demand and need for additional generation does not take into account energy efficiency and its |Suggest inclusion of text noting "Despite anticipated gains in end use, building, and appliance efficiencies" as
role in reducing future demand. The Rhodium study does not cover energy efficiency to any degree. Energy iintro to sentence on line 21. Point taken but increase in energy demand references modeled impacts of
efficiency is only modeled as a program cost in the study. increasing ambient temperatures and impact on peak loads and not an argument that EE will continue to make
Could a study like the one by Reyna and Chester 2017, that looks at the role of energy efficiency in reducing gains and positively impact future reductions in consumption.
future demand for CA, be included as part of this discussion? There is also no discussion on improved energy
efficiency standards of appliances and the potential benefit they could have on reducing consumption.

The electric power market is more than the supply side conditions.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5440627/

There could also be a reference or discussion of the findings from this 2017 LBNL study on energy efficiency
impacts on consumption. This paper discusses the state of energy efficiency in the residential and C&I space and
how future demand can be shaped by energy efficiency

https://emp.lbl.gov/sites/all/files/Ibnl-1006983. pdf

Page 171, line 36 is the only mention of energy efficiency in the entire chapter.

Gavin Dillingham 140892 TextRegion |04. Energy 180 [180 |1 1 I this section, there is a discussion of mitigation efforts that may or may not reduce the impacts of climate Reference was added to the text at page 172, line 20: "while promoting improved energy efficiency and
change, all due to the extent to which mitigation efforts are introduced. In this section, it appears there is an associated appliance standards"
opportunity to be more specific on mitigation efforts and discuss opportunities that energy efficiency and
appliance standards could have to reduce emissions and possibly reduce some risk to the grid.

patrick michaels 141604 Text Region |04. Energy 166 166 |8 10 Regarding this text: The comment is inconsistent with the current state of the science on this topic.

8.... Increasingly, the energy system is affected by

9 climate change and extreme weather events, threatening more frequent and longer-lasting

10 power outages ...

Comment: This text makes a speculative claim that is based primarily on speculative computer projections that

are far too sensitive to human emissions. Asserting this speculative threat as an established physical fact is

false. This text probably violates the Quality Act that federal agencies ensure and

maximize the "quality, objectivity, utility, and integrity of information disseminated by the agency." This text

exhibits neither quality, objectivity, utility nor integrity. To begin with there is neither objectivity nor integrity, as

these errors have been pointed out repeatedly during the previous series of National Assessments (references

should not be necessary), yet they persist. As a result there is no quality or utility.
Rebecca Ambresh 141767 TextRegion |04. Energy 167 (167 |8 8 It might be helpful here to define what wave action and storm surge is. Comment accepted and sentence modified.
Rebecca Ambresh 141768 Text Region |04. Energy 167 168 10 9 This section talks about the potential damage flooding (due to hurricanes for example) can cause on power The authors agree about the value of including economic impact information, but also recognize the limitations

plants and oil refineries. | think the message would be more impactful if associated costs were added here.
Talking about the economic damage to both the government and the tax payer adds to the environmental,
reliability and security threats that climate change will cause.

of data avaiablility. Text Box 4.1 has been added to describe "Economic Impacts to Electricty Systems" .
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Neha

Gupta

141769

Text Region

04. Energy

169

170

| really like the points made here. It is important to highlight that renewable energy is a growing sector which is
becoming more innovative and competitive.

| especially liked the connection that an increased use in natural gas has lead to an increase of grid flexibility
which in turn, widens the use of using solar and wind as it keeps growing.

We thank the reviewer for these comments.

Rebecca

Ambresh

141798

Text Region

04. Energy

172

10

What steps are being taken to encourage other areas who are also vulnerable to hurricanes, floods and other
natural disasters to invest in similar upgrades like New York and New Jersey did?

Propsed additional text tracked in revised draft.

Susanne

Moser

141799

Figure

04. Energy

4.3

173

It might also be helpful to include any information about outliers in figures like the large amounts of
recirculating plants in 2000-2004.
‘Why did these four years see such a spike in recirculating plants?

This figure has been deleted from the chapter.

David

Wojick

141916

Whole
Chapter

04. Energy

This chapter is well-written and organized. It presents some important concerns about the vulnerability of US
energy production to climate-related events such as storms and sea level rise. However, the chapter is missing
one very important point: the US energy sector is a major source of CO2 emissions, both historically, currently,
and into the future.

The NCA authors were asked to consider, whenever possible, two different emissions scenarios, a high scenario
(RCP 8.5) and a lowish scenario (RCP 4.5, I think). These scenarios assume a particular evolution of global energy
production over the next century, and the differences in the assumptions are striking. This chapter would be
much more interesting and much more relevant to the goals of the NCA if it included a discussion of current
carbon emissions from the US (relative to global emissions) and the kind of energy sector that is implied by the
two scenarios. Unlike the other chapters that talk about impacts of climate change on US interests, this energy
sector actually has a feedback on climate change that needs to be acknowledged in some way--to avoid it is
intellectually dishonest and not consistent with the best available science. This should either be a key message
or at minimum, a box.

The authors believe the comment addresses issues that are out of scope for the chapter.

Sarah

Davidson

142001

Text Region

04. Energy

169

169

31

Please clarify whether the statement beginning with "...in 2016, for the first time in history..." describes energy
use in the US or globally.

We thank the reviewer for the suggestions, and have added clarifying text as requested.

Sarah

Davidson

142002

Text Region

04. Energy

169

169

34

Please clarify whether this statement the 44% and 19% numbers describe growth of solar and wind generation in
the US or globally.

We thank the reviewer for the suggestions, and have added clarifying text as requested.

David

Peterson

142408

Text Region

04. Energy

167

168

11

Itis surprising that the number of electricity generation facilities and oil refinery in the Southeast that could
potentially impacted by the hurricane storm surge is quite large. If sea level rises coupled with storm surge
happens, the results will be severe and hazardous. With this in mind, it would be very beneficial and helpful in
terms of understanding and visualizing the impacts if there is a graph that shows the geographical area and
population that could be impacted by when electricity generation facilities or oil refineries are down. Especially

We appreciate this suggestion but space is limited.

compare it with the range of sea level rise scenarios that are stated in the

Juanita

Constible

142456

Text Region

04. Energy

162

162

36

The sentence starting "Rising temperatures will drive ..." seems somewhat complex for the general public to
grasp. Itis advisable to unpack it and emphasize the increase in power prices driven by the increased demand
for cooling as well as the strain on the reliability of the transmission system that the increased demand could
cause. Hereis a revision: "Rising will drive greater use of air conditioning in the summer|
months. The increase in electricity demand would increase power prices for Americans and add strain on the
reliability of the electricity system."

The suggestion for revising the language was accepted.

Juanita

Constible

142457

Text Region

04. Energy

163

163

Re: "Dryer conditions may also increase the risk of wildfires
and damage to energy assets." It would be useful to explain what is meant by energy assets, perhaps by
enumerating an example of two.

Comment accepted and definiaton provided as a footnote in the first sentence of key message 3, to read as:
"The term “energy assets” is used in this chapter to refer to a broad suite of energy equipment used in the
production, i ), and di of energy."

Juanita

Constible

142458

Text Region

04. Energy

169

169

34

Re: "Solar and wind generation grew by 44% and 19% in 2016, respectively (EIA 2017b)." It would be useful to
specify compared to which year this increase occurred.

We thank the reviewer for the suggestion. We have revised the sentence to clarify the time interval in question.

Juanita

Constible

142459

Text Region

04. Energy

170

170

Re: "In addition, increased adoption of flexible demand programs,

increased transmission, and energy storage technologies are being explored as ways to enhance system
flexibility and reliability (DOE 2017b)." It would be useful to unpack this sentence to make it more accessible to
the public. For instance, we would recommend explaining what flexible demand programs are, and provide an
example or two to help illustrate how demand could be managed to alleviate strain on the grid (direct load
control programs, time-of-use rate structures etc.). It would also be useful to quantify the "increased adoption™
of the aforementioned measures by providing some growth numbers, to the extent possible.

We thank the reviewer for the suggestions and have reworded the sentence to add clarity.

Juanita

Constible

142460

Text Region

04. Energy

170

170

19

Re: "Fuel availability for electricity generation can affect reliability and resilience." Maintaining onsite fuel
resources is one way to improve fuel
deliverability challenges in the past (DOE 2017b). We strongly advise striking the above sentence as multiple
recent studies have shown that on-site fuel availability for power generation has had virtually no impact on
either resiliency or reliability, with extreme weather events included in the underpinning analyses. Forinstance,
a recent analysis performed by the Rhodium Group concluded that outages caused by disruptions of fuel supply
to generators appear to be virtually nonexistent. A mere 0.00007% of customer-hours lost to outage were
caused by fuel supply emergencies between 2012-2016, a period when 32% of the country's coal fired power
units and 6% of its nuclear generating units were retired. The same period also featured two of the coldest
winters during the past 30 years in the Eastern United States, including the 2014 Polar Vortex. And virtually all of
those customer-hours that were lost due to fuel supply disruption between 2012-2016 were related to a single
incident involving one coal plant in Northern Minnesota (Houser, Larsen, and Marsters, The Real Electricity
Reliability Crisis, October 3,2017, found at http://rhg.com/notes/the-real-electricity-reliability-crisis). Similarly,
in the National Academy of Sciences, Engineering and Medicine's recent report on "Enhancing the Resilience of
the Nation's Electricity System," the authors explain the risks associated with many potential hazards to the
electricity system from human actions and from natural causes. Nowhere in the report did the authors
recommend maintaining or increasing the on-site fuel capabilities of certain generation facilities as a potential
improvement to the grid's resilience (National Academies of Sciences, Engineering, and Medicine. 2017.
Enhancing the Resilience of the Nation's Electricity System. Washington, DC: The National Academies Press.
Available at: https://doi.org/10.17226/24836)

but most have fuel

We appreciate the reviewers suggested wording change and have adopted the suggestion.
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Juanita

Constible

142461

Text Region

04. Energy

170

170

17

19

We strongly recommend that the section authors refer to the comments to the recent DOE proposed Grid
Resiliency Pricing Rule, recently rejected by FERC (available in the FERC docket number RM18-1, found at
https://elibrary.ferc.gov/idmws/docket_search.asp), where multiple groups reasonably argued that there is no
evidence that fuel secure generation is linked to reliability, and that the vast majority of electric service

The authors appreciate the comment about the FERC rulemaking and believe that the major points made by the
commentor have been addressed in the various sections of the chapter, including pointing out that coal and
nuclear generators have not been shown to be more resilient than other sources, citing examples in which those
generators failed to function during extreme weather events because the fuel supplies froze, flooded or were

disruptions in the U.S. are virtually all related to ) outages, not

he

and
generation outages. In particular, we would comments by the following
groups, and dealing with this particular issue: The Rhodium Group (found in the FERC docket mentioned above),
the Clean Energy Trades (also found here
http://www.acore.org/images/publications/ACORE_JointIndustryComments_102...), and Natural Resources
Defense Council, Sierra Club, Environmental Defense Fund and Earthjustice (found in the FERC docket
mentioned above). Some relevant comments can also be found at the three following links:
https://www.dropbox.com/s/qwa20p00k5je5In/2017-10-24%20DOE%20NOPR%20Comm...
https://www.dropbox.com/s/b7b5vwnbkw1k5ge/2017.11.07%20RM 18-1%20Public%?2...

https://www. dropbox.com/s/uxt 2¢ii8/DOE%20Prop%20Ct 20NRDC%2...

(see page 174).As well as pointin out that transmission issues, rather than generation
issues, have historically been the principal cause of significant disruptions.

Juanita

Constible

142462

Text Region

04. Energy

Re: "have created supply constraints in the past (2017b)". It would be useful to point to the 2014 Polar Vortex,
and the electricity price spikes that occurred due to competing demand for natural gas.

We thank the reviwer for the comment. As there are many specific examples of supply constraints contained
within the reference, we are declining to include further specific examples here.

Juanita

Constible

142463

Text Region

04. Energy

26

28

Please provide a supporting reference for this statement: "For example, the inability of natural gas-fired power
plants to store fuel are leading energy providers to explore resilience options, such as co-firing with fuel oil, which
can be more readily stored." It seems to be a reference to the dual fuel capability to gas-fired units required by
grid operators, particularly in the Northeast. In that case, it would be important to add the geographical context,
i.e. that this has been one of the solutions to enhance resiliency in the Northeast, where competing uses of gas
for both heating and power generation have historically led to price spikes during cold snaps. It would also be
important to add that demand response availability is increasingly recognized as an important resiliency
measure alongside dual fuel capability. For instance, the New England grid operator runs a "winter reliability
program" to boost fuel reserves and demand response availability when the grid is under weather stresses (the
program was initiated in the wake of the outages prompted by the 2014 polar vortex). We also strongly advise
that the authors of this section mention that the increased used of oil use is not a good long-term solution from
an i point. Instead, more i in energy efficiency, smarter use of existing gas
pipelines (here's a recent study on how withholding of gas pipeline capacity may be artificially limiting supply in
New England and driving up prices: https://www.edf. i fi .pdf), and
increased energy storage, demand response and renewable energy are better tools to meet our energy needs,

ical-market:

lower peak power demand, and enhance grid resiliency. (Please refer to our comments to the sections on pages
171 through 173 of this chapter discussing how demand response in particular helped the grid carry the crisis
during the 2014 polar vortex, and how well wind projects have fared during last week's cold spell that hit much of|
the Northeast region).

The language has been expaned along with the addition of two references: (1) NERC (North American Electric
Reliability Corporation) 2013. Special Reliability Assessment: Accommodating an Increased Dependence on
Natural Gas for Electric Power - Phase I1: A
Power System (Washington, DC: NERC, May 2013),
http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_Phasell_FINAL.pdf.; and, (2)
DOE, 2017b: Staff Report to the Secretary on Electricity Markets and Reliability. August 2017, U.S. Department
of Energy, Washington, DC. [Available online at https://energy.gov/staff-report-secretary-electricity-markets-
and-reliability]

http://www.nerc.com/pa/RAPA/ra/Reliability %20Assessments%20DL/NERC_Phasell_FINAL. pdf.

and Scenario

for the North American Bulk

Juanita

Constible

142464

Whole Page

04. Energy

It seems like some of the major measures to enhance energy system resilience, like the deployment of smart
grid technologies, energy efficiency (weatherizing homes provide the greatest benefits during extreme cold or
hot weather events), distributed generation and energy storage, are lost in the many enumerations provided in
the section. Itis advisable to emphasize on the large role that those measures have already played and are
poised to play in strengthening grid resilience and reducing peak demand, along with both the recent growth in
their deployment as well as their projected growth. For instance, sources like Bloomberg New Energy Finance
and others project a significant increase in the adoption of distributed solar resources and storage technologies.
In addition, it's important to mention that Northeast states are setting large energy storage targets and making
significant investments. Just this week, New York Governor Cuomo announced a plan to install the capability to
store 1,500 megawatts of energy by 2025. We would also recommend emphasizing the important role that
wind, solar, and demand response play in enhancing grid resiliency during extreme weather events. For
instance, these resources were critical in helping the power stay on and keeping the grid stable and functional
during the 2014 Polar Vortex, while fossil plants were struggling to function in the frigid cold. Additionally, given
that wind often generates more power than normal during the rapid-wind spells of extreme weather events, the
nation's first offshore wind project- Block Island Wind- operated nearly around the clock in the strong winds
which accompanied the frigid cold that most of the East Coast just experienced. These points are discussed here:
https://www.nrdc. org/experts/vignesh-gowrishankar/demand-response-rescue... and

https://www.nrdc.org/experts/joh Id-temps-pi lue-el

trici....

Several other comments also touch on similar themes of broadening discussion beyond emphasis on
infrastructure hardening including finance measures, storage, smart grids, and distributed generation. New
language has been incorporated into the chapter to place great emphasis on these points.

Juanita

Constible

142465

Whole Page

04. Energy

The Brattle Group has recently outlined in detail how RTOs and system planners are beginning to favor increased
grid flexibility as the optimal means of ensuring reliability and resilience (Chang, Aydin, Pfeifenberger, Spees,
Pedtke, "Advancing Past 'Baseload to a Flexible Grid, June 26, 2017, found at

http://files. brattle.com/files/7352_advancing_past_baseload_to_a_flexibl...). Flexibility can be provided by
technologies such as storage, demand response, advanced combined cycle and combustion turbine units, and
others. The report also documents the various innovations system planners and operators continue to make to
provide the flexibility needed to support the grid. For example, they are increasingly recognizing demand-side
resources like demand response, energy efficiency and di

generation and i them into
planning and wholesale market design. We would thus strongly recommend revising the section language to
put more emphasis on the growing importance of these demand-side and storage technologies in enhancing
grid resilience and reliability.

The discussion under Key Message 3 was revised to include the key points and the reference provided by the
commentor.

Mikko

McFeely

142837

Whole
Chapter

04. Energy

The chapter refers to a climate ready energy system. In some instances a hyphen is used between climate and
ready (forinstance page 165, line 14) and other places no hyphen is included. | recommend being consistent
either way.

Comment accepted and the term "climate-ready" adopted throughout text.

Mikko

McFeely

142838

Text Region

04. Energy

162

162

28

30

In both the Summary Overview and the State of the Sector (p 165, line 10) the comment is made that the
energy sector is undergoing substantial policy, market, and technology driven changes. You do a very nice job
describing the market and technology changes but you don't explain what is meant by substantial policy
changes. We recommend deleting policy or give a brief example of a changed policy (do you mean the clean

We thank the reviewer for this comment. We have added text atlines 2 and 5 on page 170, to make the role of
policy more explicit.

power plan? if so, you should use that as an example)
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Mikko

McFeely

142839

Text Region

04. Energy

166

166

12

We recommend breaking up the second sentence in Key Message 1. Init's current form it is easy for the reader
to lose the message. For instance, change to: Increasingly, the energy system is affected by climate change and
extreme weather events, threatening more frequent and longer lasting power outages. Such outages affect
critical energy infrastructure and create fuel supply and demand imbalances. Cascading impacts on other critical
sectors could affect the Nation's economic and national security. Supply and demand imbalances is suggested in
place of availability and shortage imbalances because the term shortage already implies there is in an
imbalance, making the word redundant. Alternatively, you could use availability and demand.

Comment accepted and sentence modified.

Mikko

McFeely

142840

Text Region

04. Energy

166

166

Change soil water content to soil moisture. I've never heard this variable being refered to as soil water content.

Comment accepted and sentence modified. Soil water content changed to soil moisture as suggested.

Mikko

McFeely

142841

Text Region

04. Energy

178

178

19

This sentence is a fragment. We recommend changing from...enables modem electricity dependent critical
infrastructures that support... to ...enables modern electricity critical infrastructures to support...

We thank the reviewer for this comment. We have adopted the recommendation.

Mikko

McFeely

142842

Text Region

04. Energy

179

179

33

Yield is used twice in this sentence. We recommend changing to The energy system is highly complex. This
introduces uncertainty in whether particular actions could yield unintended consequences.

The suggested change was made.

Moraff

143152

Whole
Chapter

04. Energy

High temperatures can decrease the carrying capacity of transmission lines. This impact should be added.
http://iopscience.iop.org/article/10.1088/1748-9326/11/11/114008/pdf

Anidentical commnet has already been addressed.

Moraff

143153

Text Region

04. Energy

167

167

10

34

Add to this paragraph that the increase in temperature of the cooling waters will decrease the generation of
electricity. Two examples are cited in these articl ://green.blogs.nytimes.com/2012/08/13/heat-shuts-
down-a-coastal-rea...

http://www. y

.0rg/2015/08/pilgrim-in-hot-wat

The text has been modified to refer to impact of both increases in air and water temperatures.

Jeff

Lukas

143189

Text Region

04. Energy

169

169

26

Here is the present text:

20 Key Message 2: Changes in energy technologies, markets, and policies are affecting the energy

21 system%o02s vulnerabilities to climate change and extreme weather. Some of these changes may

22 increase reliability and resilience, while others may create additional vulnerabilities. For

23 example, natural gas is an increasingly important fuel for power plants, renewable resources

24 are becoming it it market share, and a resilient

25 energy supply is ir important as and other

26 critical systems are more interconnected than ever.

This message is so vague that it is meaningless. However, the assumption seems to be that there are increased
risks coming from climate change and extreme weather. This is speculation falsely asserted as established
physical fact.

There is no scientific message here. Itis increasingly likely that what little human caused climate change there is
will be beneficial. The fact that the CMIP5 models run hot is well known. See just as an example "Lukewarming:
The New Climate Science that Changes Everything," Patrick J. Michaels and Paul C. Knappenberger, Cato
Institute, 2016. https://store.cato.org/book/lukewarming

cost and

nications,

We thank the reviewer for their engagement. Given that the federal government is required to report to
Congress under the Global Change Research Act of 1990, and that NCA4 is being prepared to comply with this
statue, the suggestions appear to be outside the scope of this chapter and the NCA.

patrick

michaels

143191

Text Region

04. Energy

171

171

14

The present text says this:

9 Key Message 3: Actions are being taken to enhance energy security, reliability, and resilience

10 with respect to the effects of climate change and extreme weather. This progress occurs

11 through improved data collection, modeling, and analysis to support resilience planning, and

12 the deployment of new, innovative energy technologies for hardening energy assets against

13 extreme weather hazards. Although barriers remain, opportunities exist to enhance energy

14 systems resilience.

This message is so vague that it is meaningless. However, the assumption seems to be that there are increased
risks coming from climate change and extreme weather. This is speculation falsely asserted as established
physical fact. Extreme weather has always been a well known risk, one which is presently planned for.

There is no scientific message here. Itis increasingly likely that what little human caused climate change there is
will be beneficial.

Greater clarity has been incorporated into the text.

Social Science

Coordinating
Committee

143220

Text Region

04. Energy

162

162

31

This section discusses increases in energy demands. To what extent is there information on how changes in the
built environment, e.g. more energy efficient homes, white roofs, etc. can offset increases in energy use due to
air conditioning? Can this be tied into the chapter on the built environment? Discussing what is known about
links between changes in the built environment and energy demands, and how they intersect around adaptation
issues could be useful.

We thank the reviewer for this comment. We have added text at line 5 on page 170 to address the general
suggestion.

Social Science

Coordinating
Committee

143221

Text Region

04. Energy

168

168

16

Should condition these statements to reflect that emissions of criteria air pollutants such as NOx and SO2 may
be limited by current regulations, e.g. SO2 limits and NOx limits required to meet national ambient air quality
standards. As a result, any increases in energy demands will have to be met using technologies that do not
increase emissions beyond regulated levels.

Comment accepted and sentence modified.

Social Science

Coordinating
Committee

143222

Text Region

04. Energy

168

168

24

27

The use of the term 'likely' to describe these cost increases should be carefully justified. Almost any long term
energy cost projection is highly uncertain and dependent on many factors such as technology development,
urban adaptation, etc. You might be better to say, 'under X assumptions about technology and urban
development, itis likely..." to indicate that the determination of 'likely' is conditioned on the starting
assumptions in the model.

Comment accepted and sentence modified.

Social Science

Coordinating
Committee

143223

Text Region

04. Energy

169

169

15

17

Agricultural drought is only one of the climate related pathways that affect wildfire frequency, intensity, and
areal coverage. What does the scientific evidence say about the overall risks to energy production from
increased wildfire risks due to climage change?

We appreciate the reviewer's thoughtful comment. We have rewritten the sentence to convey a broader sense
of threats to the energy system, given that land cover and land use change, agriculture, and forests are the focus
of their own chapters in NCA4.

Social Science

Coordinating
Committee

143224

Text Region

04. Energy

171

171

20

This provides a listing of actions that are being taken to increase resilience of the energy system. Does the
scientific literature provide any assessments of the likelihood that these measures will be effective in addressing
the climate related risks under different cliamte scenarios? It will be very helpful to policymakers to know the
state of the science as to whether adaptation measures are likely to be successful. There is a general statement
atthe end of the chapter that says that current measures are not likely to be adequate, but this seems very
general and not providing information on why, which measures are better than others, under which climate

scenarios will they be i etc.

Greater clarity has been incorporated into the text.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfan E.nd Comment Response
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Marjorie McGuirk 143376 Whole 04. Energy Page Reference Comment There are several issues rasied in this set of comments. The athors modifed the text to address many of the
Chapter 163 Figd. 1 It would be more in keeping with the standard practice to refer to the four components of the energy | points including: hardneing, key barriers, peak air temperatures. However a few comments were not addressed
system - { I i and Several and DOE diagrams including: providing additional treatment of the difference between climate and extreme weather; threats from
(cartoons) use the nomenclature. Though it is somewhat address on page 176, it can be more explicitly stated. | electromagnetic pulse; and water intensity of nuclear power plants.
several instances In several places, the text states "extreme weather and climate change". This can be most
unhelpful and confusing. Climate change induces more frequent extremes. It would helpful to explain clearly
that "Weather impacts the operations of energy components, while climate and climate change impacts the
design of those components". Explain please that energy is the only commodity that is sold the instant it is
produced. Energy systems operate on a four second refresh cycle. Weather is the primary threat to the safe
deliver of energy. Climate, on the other hand, is used for the design of future energy systems. Renewable
energy is inevitable as the next step in the energy evolution. Whereas previous energy infrastructure was "one-
way" from ion to i energy production can be on the "consumption" end of the
energy system. Two-way production to consumption is a new design criteria, not only accounting for the need to
reduce CO2 emissions, but also accounting for the realities of local distributed production, at the point of
consumption. Local production becomes more necessary in a changing climate.
173 line 15 Good point "Because energy infrastructure is long lived, decisions about how to locate, expand, and
modify%o0_will influence for decades to come". Draw a parallel to climate. Decisions taken for infrastructure
design, in the long term, require a project of the climate in which those infrastructure will operate.
172 Hardening Though the definition of "hardening" on line 12 is accurate, be more specific. "Hardening assets
in place" is common terminology for preparing energy systems for a severe weather event (or more frequent
climate-change induced extreme event). Make it more clear that power companies "harden" assests so that
they can continue to function durning a storm. Define assests: transformers, substations, switching boxes. State
that assests tend to be in low-lying areas, coastal or not, they tend to be install away from "prime" real estate, .
Define "hardening", e.g. installing rows of sandbags around a substation. Make a distinction between
"hardening assets in place" durng a weather event (which may be more extreme and more frequent due to
climate change) and RELOCATING assets.
172 key barriers A key barrier not mentioned here is "making the rate case”. The ability of a utiliy to relocate an
Lesley Jantarasami 143663 Text Region |04. Energy 166 166 |4 5 The regional summary on page 166 includes mention of climate impacts on growing biofuel crops, highlighting a | Comment accepted and sentence modified.
connection between the agriculture and energy sectors. The authors may want to similarly consider the
potential connection between the forestry and energy sectors with regard to biomass fuel for electricity
generation. It seems like the climate impacts described in Chapter 6 of NCA4 on forest health, productivity, and
forest management and operations within forest products sector as could have implications for the availability of|
wood and wood waste solids for biomass electricity generation. Is there any literature on this possible
relationship that could be cited?
Union of Union of 143693 Whole 04. Energy The impact of climate on biofuels is briefly noted in a few areas, but a few things are missing. Forexample, the [Language has been added in response to the comment, including: "Research can also reduce the water needs of
Concerned Concerned Chapter competition for land (induced by climate change), and the possible impacts of changing climate & seasonality on | biofuels and the possible impacts of changing climate on suitability of land for biofuels production, with
Scientists Scientists suitability of land for biofeuls (either current, or innovative future biofeuls, which could theortically be well- innovative future biofuels that are adapted to local climates."
adapted to local climates and improve climate change resilience).
Union of Union of 143694 Figure 04. Energy 1 163 What about biofuels? Also, in the text for Wind and Solar, what about competition for land? Comment accepted and sentence modified.
Concerned Concerned
Scientists Scientists
Union of Union of 143802 TextRegion |04. Energy 162 [162 [19 21 The report should acknowledge actions of deploying new innovative energy technologies that can both increase | We thank the reviewer for this comment. The proposed, broader topics are outside the scope of Vol. 2 of the
Concerned Concerned resilience and reduce emissions such as microgrids with wind, solar, biogas, storage and other low carbon NCA, which "analyzes the impacts of global change, as described in Volume | (Climate Science Special Report), on|
Scientists Scientists vs. focusing on i topics and regions of the United States" (https://www. gov/content/nca4-planning).
Union of Union of 143803 TextRegion |04. Energy 163|163 |1 5 This paragraph could also acknowledge impacts of recent extreme cold weather events on the electricity Comment accepted and sentence modified.
Concerned Concerned system, such as frozen equipment, natural gas delivery problems, frozen coal piles, etc, which are discussed later
Scientists Scientists in the chapter.
Union of Union of 143804 Figure 04. Energy 1 163 This figure could also acknowledge impacts of recent extreme cold weather events on the electricity system and | We appreciate this suggestion but space is limited.
Concerned Concerned increased competition and supply constraints for oil and natural gas for heating.
Scientists Scientists
Union of Union of 143805 TextRegion |04. Energy 163|163 |6 13 This paragraph should acknowledge actions of deploying new innovative energy technologies that can both Comment accepted and sentence modified.
Concerned Concerned increase resilience and reduce emissions such as microgrids with wind, solar, biogas, storage and other low
Scientists Scientists carbon vs. focusing on
Union of Union of 143806 Text Region |04. Energy 167 167 13 15 The report should mention exposure of substations to coastal flooding from storm surge and sea level rise as Comment accepted and sentence modified.
Concemed | Concerned major concern for power outages. This report could also be referenced on the topic: McNamara, J., . Clemmer,
Scientists. Scientists K. Dahl and E. Spanger-Siegfried. 2015. Lights Out? Storm Surge, Blackouts, and How Clean Energy Can Help.
Cambridge MA: Union of Concerned Scientists. Online at:
https://www.ucsusa.org/sites/default/files/attach/2015/10/lights-out-ful....
Union of Union of 143807 Text Region |04. Energy 168 168 18 18 Heat outages could also be more destructive, cutting out cooling. Comment accepted and sentence modified.
Concerned Concerned
Scientists Scientists
Union of Union of 143808 TextRegion |04. Energy 170 170 |4 10 This should mention asanew that can help improve resilience and reduce We thank the reviewer fo the comment, and have adopted the suggestion.
Concerned Concerned outages, particularly for critical infrastructure.
Scientists Scientists
Union of Union of 143809 TextRegion |04. Energy 171|171 |5 5 It may be worth noting that islandable microgrids could help alleviate the escalation of outage impacts Islandable microgrids are addressed in the chapter. No change to existing text.
Concerned Concerned
Scientists Scientists
Union of Union of 143810 Text Region |04. Energy 171 171 18 20 Could add clause at the end of line 19 ...."and technological measures to increase system flexibility." The report |No change to existing text.
Concerned Concerned should acknowledge actions of deploying new innovative energy technologies that can both increase resilience
Scientists Scientists and reduce emissions such as microgrids with wind, solar, biogas, storage and other low carbon technologies vs.

focusing completely on hardening.
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Union of
Concerned
Scientists

Union of
Concerned
Scientists

143811

Text Region

04. Energy

172

172

10

Should add Hurricane Maria to the list in line 2. Should also mention that many states impacted by Hurricane
Sandy created resilience funds to invest in microgrids with solar, storage and other clean energy technologies
for cricitical infrastructure as discussed in McNamara, J., S. Clemmer, K. Dahl and E. Spanger-Siegfried. 2015.
Lights Out? Storm Surge, Blackouts, and How Clean Energy Can Help. Cambridge MA: Union of Concerned
Scientists. Online at: https://www.ucsusa.org/sites/default/files/attach/2015/10/lights-out-ful...

Comments 81, 85, 87 touch on similar themes of broadening discussion beyond emphasis on infrastructure
hardening including finance measures, storage, smart grids, and distributed generation. Suggested new
language is tracked in attached revision on page 172 to place great emphasis on these points.

Union of
Concerned
Scientists

Union of
Concerned
Scientists

143812

Text Region

04. Energy

172

172

Would suggest changing to 8.7 million customers vs. households.

Comment accepted and text has been modified.

Union of
Concerned
Scientists

Union of
Concerned
Scientists

143813

Text Region

04. Energy

172

30

Add new paragraph that addresses grid resilience interventions that are not related to hardening. This should
include reference to smart devices on the grid that enable more flexible control and limit the extent of an outage,
such as synchrophasors and smart switches. Could also mention the option of retiring and relocating energy
assets to locations that are less exposed to climate impacts.

Other comments touch on similar themes of broadening discussion beyond emphasis on infrastructure
hardening including finance measures, storage, smart grids, and distributed generation. Suggested new
language is tracked in attached revision on page 172 to place great emphasis on these points.

Lesley

Jantarasami

143870

Figure

04. Energy

4.1

167

Recognizing that there is not much room for additional text in the Hydropower (should be one word, not two) text
box, could a bullet be added that acknowledges the potential for climate impacts to endangered species (e.g.,
salmon [discussed in Chapters 7 or 9]) to also result in changes to hydropower operations?

There is a typo in the first bullet of the Pipelines text box.

In the Wind and Solar text box, the first bullet mentions "changes in wind patterns and solar radiation" without a
full explanation anywhere in the chapter about which aspects of climate change are being referred to. Are wind
patterns referring to future projections related to storms? The phrasing implies that climate change is somehow
changing solar radiation, but | don't think that's what the authors meant to say here. It may also be worth
mentioning that there are likely to be important regional differences in how climate change affects wind and
solar energy production.

Comment accepted and text and figure modified.

Carole

LeBlanc

143892

Whole
Chapter

04. Energy

Referenced in chapter 15 and again in regional chapters 21 and 24, the role of gender is mentioned but not
explained. Respectfully ask consideration of inserting language: In, Putting Women in Power: An Analysis of
Enabling Factors for Increasing Women%J02s Participation in the Clean Energy Sector of the Global North,
Maggie Roth focuses on the disparate participation of women in the burgeoning fields of solar, wind,
geothermal, hydropower, biofuels and ocean/tidal power in the developed countries of North America and
Europe. This disparity may be due to factors such as a lack of requisite education, since data shows that while
‘women compose 58% of college graduates, they represent only 4% of graduates in science, technology,
engineering and math (STEM). The correlation between gender-sensitive energy policies in countries with a
higher percentage of female STEM graduates is not straightforward, however. Besides clarifying the issues of
education and policy, the paper recommends continued investment and research in clean energy as well as

flexibility, ing industry-based ypes, ing for ip and training opportunities
to further enable women%oUz2s participation in the sector. Finally, Ms. Roth makes pointed recommendations
for policymakers, women themselves, academia and corporations.

The authors believe this topic is out of scope for the chapterand is best addressed in the Mitigation and
Adaptation Chapters

Lesley

Jantarasami

143900

Whole
Chapter

04. Energy

Throughout the chapter and traceable accounts, the text differentiates between ical and
drought, but doesn't really explain what the difference is fora lay audience.

Upon reflection it was determined that there was no need to distinguish between agricultural and hydrologic
drought. Making the disticntion in would likely cause more confusion than clarity. The distinction in type of
drought as it relates to the energy sector was determined to not be critical.

Lesley

Jantarasami

143917

Text Region

04. Energy

173

173

11

This is an important conclusory sentence for the chapter, and it would be helpful to unpack it a bit more or
provide additional explanation to support the statement. For example, it's not really clear what the "several key
barriers" are. Key Message 3 also indicates that "barriers remain" without identifying what those are. The
reader is also left to wonder how much of the insufficiency of resilience actions are due to the rapid pace of
change in the energy sector (e.g., from significant technology advancements in renewable energy, energy
storage, and energy efficiency) vs. due to the pace of climate change. In addition, is it future projected climate
changes that the chapter authors conclude the energy sectoris not totally prepared for, or is it also current
observed climate impacts?

Provided more detail on the barriers and the underlying factors driving those barriers.

Lesley

Jantarasami

143927

Traceable
Account

04. Energy

175

29

31

Suggest separating this bullet into two because climate change-related wildfire impacts is a complexissue (see
Forestry chapter) that is quite distinct from agricultural drought impacts on biofuels. The wildfire bullet should
specify what the damage and risks are to the energy system from climate change-related wildfire impacts. If
the authors decide to keep their current approach of providing likelihood and confidence statements for each
specific climate projection, they should also provide one for wildfire impacts separately from biofuels.

Comment accepted and sentence modified.

Lesley

Jantarasami

143939

Traceable
Account

04. Energy

174

180

19

The Traceable Accounts section could use a closer look and overall editing to bring it up to level of some of the
other chapters. Within each Key Message, the traceable accounts subsections should build on one another to
provide a cohesive narrative of the authors decision-making process. As written, none of the "Description of
Confidence and Likelihood" sections provide clear explanations of why the scientific evidence outweighs the
uncertainties and allows the authors to draw the conclusions they did regarding likelihood and confidence. In
addition, under KM#1, it isn't clear if the likelihood and confidence statements for each specific climate projection
in the "Description of Evidence" ion are ions of the cited papers themselves, or if the authors are
drawing their own likelihood and confidence conclusions for the individual projections. Generally, Traceable
Accounts only use the likelihood and confidence language for the statements in the Key Messages for which the
authors have surveyed the breadth of the literature. The description of the evidence generally focuses on how
much evidence (and its quality) exists for each of the individual statements or conclusions within the key
message (consider using the term "conclusions” rather than calling the key messages "claims" like on line 16 of
page 175 or line 20 on page 176). It is the "Description of Confidence and Likelihood" section that should explain
the rationale for why the authors feel confident in their key messages and/or feel that a particular projection is
likely; this section should be based only on the language in the key message. For example, KM#1 makes a
likelihood statement on page 177, lines 23-24, but the key message itself contains no likelihood. The Traceable
Accounts should also not bring in new information that is not described in the body of the chapter; the authors
should cross-reference the information and either add it into the the chapter text or delete it.

The authors appreciate the comment but in general believe that they have appropirate adopted and
implemented the NCA4 guidance for developing the traceable accounts.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfart E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
Michael MacCracken 144222 TextRegion |04. Energy 162 [162 |6 6 Regarding "affecting”, since "affected" has already been used, how about changing this to "that can damage", |The langauge was modified to address the comment.
the form also changing as otherwise it would seem that there needs to be a comma there (i.e., reading:
threatening 13, affecting 14, and creating) for a list instead of the phrase being a type of ct e
of "outages". Inany case, I'd urge a bit of clarification.
Michael MacCracken 144223 TextRegion |04. Energy 162 |162 |10 1 In assessments, it is generally best not to use the word "may" as that can mean anything from a likelihood of 1 | Comment accepted and sentence modified.
t0 99%. Good practice is to choose words from the defined likelihood and confidence lexicon, so perhaps
rephrase to something like: "While some of these changes are designed( and likely) to increase reliability and
resilience, others are likely to create additional ilities."
Michael MacCracken 144224 Text Region |04. Energy 162 162 15 15 I'd suggest changing "are more" to "are becoming more" Comment accepted and sentence modified.
Michael MacCracken 144225 TextRegion |04. Energy 162|162 |24 25 Not to mention just living life at home, shopping, computing, etc. | guess my sense is this listing is a bit imited | This comment does not appear to raise a question or suggest a revision.
with respect to people living their lives instead of just where their resources come from.
Michael MacCracken 144226 Text Region |04. Energy 162 162 30 30 Again, it would be best to scrub the text of "may"--here one could say "that are likely to affect" (so, more likely |Comment accepted and text modified.
than not)
Michael MacCracken 144227 TextRegion |04. Energy 162|162 |32 33 It seems to me it would be better to say something like "Low lying energy facilities and systems located near | Comment accepted and sentence modified.
coasts and rivers are at elevated risk of flooding from sea level rise, more intense hurricanes, and extreme
precipitation." So, add along rivers where flooding can occur. And the issue is facilities that are low lying.
Michael MacCracken 144228 TextRegion |04. Energy 162|162 |34 34 AGAIN, | would urge scrubbing the chapter (entire report) of "may" and replace the word by options from the | Comment accepted and entire text modified.
defined lexicon. | won't mention further occurrences, but a search and replace needs to be done for the who
chapter (and report)
Michael MacCracken 144229 TextRegion |04. Energy 162 [162 (35 35 1'd suggest this will be the case not only in summer months, but also in the spring and fall-indeed, what is Comment accepted and sentence modified.
happening is a lengthening and intensification of the warm season and shortening of the cold season.
Michael MacCracken 144230 TextRegion |04. Energy 162|162 |35 36 It might be worth mentioning that precipitation and evaporation changes are likely in many reasons to reduce | Comment accepted and sentence modified.
river flows and other water resources available for cooling of the power plants--so not just their efficiency--and
this will apply to nuclear facilities as well (availability of water for cooling is going to be going down)
Michael MacCracken 144231 Text Region |04. Energy 162 162 36 36 Need toinsert a verb, so "decrease efficiency of the transmission grid" Comment accepted and sentence modified.
Michael MacCracken 144232 Text Region |04. Energy 163 163 1 1 Can delete "portion of the" Comment accepted and sentence modified.
Michael MacCracken 144233 Text Region |04. Energy 163 163 2 2 "affect" is a pretty ipti d--how about saying like "will limit" or "will reduce" Comment accepted and sentence modified.
Michael MacCracken 144234 Text Region |04. Energy 163 163 4 4 Correct spelling to "drier"--here again, use of "may" is just uninformative--here could probably say "will" or "will |Comment accepted and sentence modified.
very likely"
Michael MacCracken 144235 Text Region |04. Energy 163 163 7 7 I'd suggest saying "are starting to take" as there is clearly a lot more to be done. While the authors believe more resilience actions are needed, they also agree that activity have been underway
for some time, and isnt just starting as the comment would suggest.
Michael MacCracken 144236 Figure 04. Energy 1 163 I'd suggest another reason for additional energy demand will be for transportation (electric cars, buses, etc.). Comment accepted and sentence modified.
Under Pipelines, change "undermines" to "undermine" (also in this box, it might be said electricity for pumps can
be cut off. The first bullet under Thermoelectric is primarily tied to Oil/Gas/Coal, which is not really obvious.
Michael MacCracken 144237 TextRegion |04. Energy 165 [165 [18 20 1'd suggest that an additional vulnerability is along rivers, especially as major precipitation systems run up Comment accepted and sentence modified.
against the mountains and unload lots of water. Indeed, a large fraction of the deaths and damage from
hurricanes are in these regions, so saying just coastal regions is too limited and
Michael MacCracken 144238 Text Region |04. Energy 165 165 27 28 The problem is that the increased open water times are often during the late fall to early spring when there can | We appreciate this suggestion, but we also recognize that while there are always challenges to any
be lots of storm activity stirring up large waves. Indeed, the retreat of sea ice is allowing winds to stir up waves | production/transportation activity, evidence is clear that as the Arctic ice cap retreats, shipping lanes are opening
and enhance coastal erosion. In addition, with partial sea ice cover, the wind can move large sheets of seaice  |thatrival, or at least complement, conventional routes during summer months.
around that can disrupt oil platform and other operations--indeed, this is why Russian is, as | understand it,
thinking it will be needing to have icebreakers around platforms to protect them from such wind-blown sea ice.
I'd suggest at least indicating that there are also complications that can arise (even ignoring the consequences of |
methane leaking upward from the etc.).
Michael MacCracken 144239 TextRegion |04. Energy 165 |165 |30 31 Itis not just temperature that is rising--so is absolute humidity, and it takes something like 20 times as much The comment (e.g. reference to summer months) is accepted and the sentence modified.
energy to cool moist air a degree as to cool dry air--so the energy demand is going to go up disproportionately as
the wet bulb temperature rises. Taking actions to seal buildings and keep down interior moisture sources is
going to become more and more important. In addition, the air conditioning need is going to not just be during
the summer--the warm season will be getting longer and longer as the cold season shrinks. So, saying just
summer months is too narrow.
Michael MacCracken 144240 Text Region |04. Energy 165 165 31 33 Actually, an interesting influence will be that the length and intensity of the heating season will tend to shrink-- [ This comment does not appear to raise a question or suggest a revision.
and since a lot of home heating is by natural gas (or other liquid or gaseous fossil fuels), it would seem that CO2
emissions might slowly drop (though of course population is growing).
Michael MacCracken 144241 TextRegion |04. Energy 165 |165 |33 35 It might help to say that combustion efficiency goes down due to warmer air being less dense--help the reader | Comment accepted and sentence modified.
understand why. And could explain transmission problems in warmer weather--lines sagging, and so on.
Michael MacCracken 144242 TextRegion |04. Energy 166 |166 |5 5 Again, would be good practice to reword to get rid of "may" Comment accepted and sentence modified.
Michael MacCracken 144243 TextRegion |04. Energy 166|166 |13 15 Don't you need to say it is increasing occurrence and intensity of extreme weather that s the principal Comment accepted and sentence modified.
contributor--or is the increase occurring because there is just more stuff out there that is vulnerable to extreme
weather (and if so, why is it not being built to be more resilient than the earlier built infrastructure)? In addition, it
would be clearer if phrases of sentence were reversed.
Michael MacCracken 144244 TextRegion |04. Energy 166 |166 |17 17 My understanding is that the wind systems in Texas survived the recent hurricane better than the existing fossil | Comment accepted and sentence modified.
energy systems--so why are renewable resources being highlighted here ahead of fossil systems, or at all?
Indeed, reading the whole paragraph, most of the examples apply to fossil fuel facilities and not renewables, so
why are highli as
Michael MacCracken 144245 TextRegion |04. Energy 166 |166 |23 23 Which is a good reason to go to underground high-voltage/direct current cable system for long distance This comment does not appear to raise a question or suggest a revision.
of electricity (just as is done for pipelines).
Michael MacCracken 144246 Figure 04. Energy 1 167 Is figure going to appear twice? See my comments on same figure on earlier page. By design, each chapter has an Executive Summary that summarizes the whole chapter by pulling text from the
underlying chapter.
Michael MacCracken 144247 TextRegion |04. Energy 168 |168 |6 7 Of course, if sea level rise is as much as indicated, the demand will be down a lot as many people will have This comment does not appear to raise a question or suggest a revision.

evacuated.
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Michael MacCracken 144248 TextRegion |04. Energy 168 168 |3 4 Somewhere here, it needs to be mentioned that sea level rise can extend way inland due to the small grade of | The following language addresses the comment: "Low lying energy facilities and systems located along inland
many rivers--and that could have effects on power plants that are way inland (think the Chesapeake Bay waters or near the coasts are at elevated risk of flooding from more intense precipitation, rising sea levels and
system, Hudson River, and many other rivers crossing the coastal plains. more intense hurricanes.”
Michael MacCracken 144249 Text Region |04. Energy 168 168 16 17 To getrid of "may" here, could change sentence to say, in effect, something like 'Unless [this or that action is We thank the reviewer for the suggestions and have reworded the sentence in line with suggestions.
taken], more frequent i3 events are likely to make 14" Providing such extra information really has the potential
to be helpful to the reader. So getting rid of "may" can be done in ways that also provide more information and
use the lexicon, etc. Sentence from lines 21 to 24 could also be rewritten to get rid of "may" in a similar way.
[Just a note that all this focus on scrubbing "may" is a result of how well-known columnist David Ignatius
misinterpreted text in a draft version of the first national making the seem much
worse than was intended; others reading "may" have in past said that well then the result "may not" happen
and thought an item not worth mentioning. Avoiding these problems is why the likelihood and confidence
lexicons were developed, and though it takes a bit more effort to consider phrasing of the sentences, it can be
worth doing to avoid confusion and explanation later that can take a lot more time.]
Michael MacCracken 144250 TextRegion |04. Energy 169 169 |2 2 Here "may" can simply be changed to "is likely to" and be perfectly fine. We appreciate the reviewer's suggested wording change and have adopted a similar change which we feel best
conveys the meaning.
Michael MacCracken 144251 TextRegion |04. Energy 169 [169 |11 12 Here "may" can simply be changed to "would likely" and be perfectly fine and on next line just drop "may have |We appreciate the reviewer's suggested wording change and have adopted a similar change which we feel best
to" as not necessary. conveys the meaning.
Michael MacCracken 144252 Text Region |04. Energy 169 169 21 22 In both places "may" could be change to "are likely to" We appreciate the reviewer's suggested wording change and have adopted a similar change which we feel best
conveys the meaning.
Michael MacCracken 144253 Text Region |04. Energy 169 169 28 28 Another "may" to change We appreciate the reviewer's suggested wording change and have adopted a similar change which we feel best
conveys the meaning.
Michael MacCracken 144254 Text Region |04. Energy 169 169 35 35 Here "may" could be change to "but also have the potential to affect" and then at the sentence add a phrase We appreciate the reviewer's suggested wording change and have adopted a similar change which we feel best
"unless of actions] are taken." conveys the meaning.
Michael MacCracken 144255 TextRegion |04. Energy 169 [169 |36 36 Here "may improve" could just be "generally improves" or similar (indeed, entences  |We the reviewer's suggested wording change and have adopted a similar change which we feel best
give examples of things that can be effective and are being done). conveys the meaning.
Michael MacCracken 144256 Figure 04. Energy 2 170 In a report such as this, a bit strange to have a figure that does not give any indication of energy sources other | We thank the reviewers for noting the perceived inbalance and we have adjusted the figure to better portray the|
than fossil fuels. | would urge also noting that electricity is needed for generating Petroleum (refining, etc.) intended meaning.
Michael MacCracken 144257 Text Region |04. Energy 170 170 14 14 Here "may" really could well be "will"--is there any question about this? So, for reader, if now "may" means We thank the reviewer fo the comment, and have adopted the suggestion.
"will" they might well interpret the word that way elsewhere, which | don't think is intended.
Michael MacCracken 144258 TextRegion |04. Energy 171|171 |2 2 Here "may result" would better be something like "contributes to"--it has to, someone has to pay the cost of Accept suggested edit to change language to "contribute to".
this.
Michael MacCracken 144259 TextRegion |04. Energy 171|171 |6 7 Here sentence might be "Unless care is taken [maybe also mention some steps to take], a more automated grid | Proposed language tracked in the revised draft to address this point around unanticipated impacts of measures.
has the potential to increase 14 " This is actually a key point to make--Bill Hooke of AMS gives as an example of
how going to sewage treatment plants along rivers that can flood increases vulnerability for flooding can take
down sanitation system for a whole city, whereas previously the vulnerability was just to a few outhouses. So,
yes, what can seem like a major improvement can lead to much bigger, widespread, and long-lasting impacts if
itgoes down. Same thing in stock market if invest in one stock instead of diversify. 1'd suggest it might be worth
devoting a couple of sentences or paragraph to this issue.
Michael MacCracken 144260 TextRegion |04. Energy 176|176 |35 35 The phrase "less certain" implies that there are degrees to the word "certain" and this really makes no sense. | Comment accepted and sentence modified.
One can have degrees of confidence and of uncertainty, but not certainty. Regarding "However, ... certain", it
could be changed to something like "However, confidence is generally lower for other climate parameters
derived from model-based climate change projections,” So, just as good practice requires scrubbing the word
"may", good practice does not introduce degrees of certainty--or what does certainty mean?
Michael MacCracken 144261 Text Region | 04. Energy 174 180 |1 19 Only skimmed, assuming points made on main text will be carried over. Now, on to review another chapter. This comment does not appear to raise a question or suggest a revision.
Kathryn Hatcher 144770 Traceable 04. Energy 177 177 27 34 Check author guidance for Traceable Accounts to see if it is acceptable to put a likelihood statement on a We thank the reviewer for the comment. The requested consistency check and revisions have been made.
Account sentence that is not a projection of future impacts. Generally it doesn't really make sense to do this fora
sentence in the present tense ("are affecting"). Also, please double check that this key message matches the
chapter text - it does not appear to be verbatim since "there is strong evidence" was dropped.
Angelica Marchi 144772 Traceable 04. Energy 178 178 29 31 This is great information, but check that the chapter text itself actually discusses multiple benefits (and add ifit | We thank the reviewer for these comments. The body of the chapter has been revised to include the "multiple
Account doesn't). Microgrids, etc. are discussed in the text box as examples of hardening, but there really isn't much benefits" content from the traceable accounts, with "microgrids" having been added in response to another
discussion of multiple benefits. The Traceable Accounts should not bring in new information that is not described | comment.
in the body of the chapter.
Lesley Jantarasami 144773 Traceable  |04. Energy 179|179 |18 21 This is great information, but check that the chapter text itself actually discusses this growing constituency (and | The following sentence was added to the text in the chapter (Page 171 after line 37): 'Municipal, states, and
Account add if it doesn't). The Traceable Accounts should not bring in new information that is not described in the body of |tribal are also climate change-related risks (DOE 2015a; 2015d) as in the case of the
the chapter. Rockefeller Foundation’s 100 Resilient Cities and C40 Cities that is i ies to share|
and drive and action on resilience (Rockefeller Foundation
2017, C40 Cities, 2017)."
Alessandra  |Jerolleman 144775 Traceable  |04. Energy 180 [180 |5 7 This is great information, but check that the chapter text itself actually discusses uncertainty about the rate of | The following sentences were added to the text at page 173 line 11: "Impediments to such action include the
Account GHG stabilization. If it doesn't, this should absolutely be added to the chapter. The Traceable Accounts should  [lack of a clear mitigation strategy, and where mitigation measures are pursued uncertainty concerning their
not bring in new information that is not described in the body of the chapter. effectiveness and thus knowing the and timing of resilience N
Lesley Jantarasami 144776 Traceable 04. Energy 180 180 16 18 This sentence says the authors have very high confidence in their conclusion about insufficiency, yet this is not | Comment accepted and sentence modified.
Account actually part of Key Message 3. Consider adding this point to the KM, as it seems like an important conclusion
soundly based in the literature cited by the authors.
Christen Armstrong 141024 Whole 06. Forests My report on the Amazon rain-forest devastation is done with extensive peer review and will be published soon. | This comment does not appear to raise a question or suggest a revision.
Chapter Inmy report | prove these things:

The oceans are not a sink for carbon dioxide.

The rain-forest buming the biomass waste from 2 billion acres since 1950 is responsible for 40 to 60 ppm of the
carbon dioxide rise 1950. If we stop this and delay the burning for 10 years then the rain-forest will heal and the
ppm level will go down. Also we need to plant 100 million native trees and shrubs in 2018 and this will help bring
itdown in 10 years. We have worked long enough to limit the production side of carbon dioxide and now we
need to fix the consumption side.
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Louis

Iverson

141556

Text Region

06. Forests

223

Be clear on whether Alaska is included - numbers don't match total acres in some accounts.

This point was clarified as suggested.

Louis

Iverson

141557

Text Region

06. Forests

223

add 2017 data?

The 2017 data are not yet official, but could perhaps be added ata later date.

Louis

Iverson

141558

Text Region

06. Forests

226

"human-ignited wildfire is expected to decrease slightly"
A possible reason for this projection would be great, as it doesn't seem logical with increasing human pressures.

We appreciate the review comment, and have added some additional text to clarify the statement.

Sally

Sims.

141560

Text Region

06. Forests

231

as pertaining to the no evidence for tree shifts latitudinally, please check out the 2016 Wiens publication, and
quoted in the Ecosystems chapter

"Over half of terrestrial plant and animal species studied

in temperate North America have either reduced their range at lower latitudes and elevations or

expanded at higher latitudes and elevations (Wiens 2016)."
Wiens, J. J. 2016. Climate-related local are already Pl
30 animal species. PLoS biology 14:e2001104.

among plantand

We revised the text to note that while some studies have noted changes in ranges of terrestrial plant species in
general, evidence that the ranges of tree species have changed is limited.

David

Wojick

141619

Text Region

06. Forests.

227

Here is the text:

3 Key Message 1: Itis highly likely that more frequent extreme weather events will increase the

4 frequency and magnitude of severe ecological disturbances, driving rapid (months to years)

5 and often persistent changes in forest structure and function across large landscapes.

Comment: This text falsely states as "highly likely" what is in fact mere speculation based on questionable
computer modeling. That extreme weather events will become more frequent has yet to be established. The
climate models being used are far to sensitive to human emissions, especially to CO2. This text probably violates
the Information Quality Act requirement that federal agencies ensure and maximize the "quality, objectivity,
utility, and integrity of information disseminated by the agency." This text exhibits neither quality, objectivity,
utility nor integrity. To begin with there is neither objectivity nor integrity, as these errors have been pointed out
repeatedly during the previous series of National Assessments (references should not be necessary), yet they
persist. As a result there is no quality or utility.

We appreciate the review comment, but are confident in our inferences based on the scientific literature, and
have not significantly altered Key Message 1. As a highly influential scientific assessment (HISA), NCA is
developed in compliance with QA guidance issued by NOAA as the report’s Administrative Lead Agency. K41

David

Wojick

141620

Text Region

06. Forests

227

Here is the text:

Sltis

6 also likely that other changes, resulting from gradual climate change and less severe

7 disturbances, will alter forest productivity, health, and the distribution and abundance of

8 species at longer time scales (decades to centuries).

Comment: This text falsely states as "likely" what is in fact mere speculation based on questionable computer
modeling. That these adverse impacts from climate change are likely has yet to be established and they may
well never occur.

We appreciate the review comment, but are confident in our inferences based on the scientific literature, and
have not significantly altered this portion of the text. K41See the Climate Science Special Report for detailed
information.

David

Wojick

141621

Text Region

06. Forests

231

231

11

Here is the text:

10 Key Message 2: Itis highly likely that climate change will mostly decrease the ability of forest

11 ecosystems to provide ecosystem services to society.

Comment: This text falsely states as "highly likely" what s in fact mere speculation based on questionable
computer modeling. Moreover, the claim is extremely vague and is not explained.

See the Climate Science Special Report for detailed information.

David

Wojick

141622

Text Region

06. Forests

231

231

13

Here is the text:

11 Tree growth and carbon storage are
12 expected to decrease in most locations as a result of higher temperature, more frequent
13 drought, and increased disturbances.
Comment: the stated is mere

based mostly on computer modeling that is

far too sensitive to human CO2 emissions.

See the Climate Science Special Report for detailed information.

Dave

White

141953

Whole
Chapter

06. Forests

The amazon rain forest devastation is the cause of 50 ppm of the recent atmospheric CO2 rise. My report on
that has been scientifically peer reviewed. Also | am invited as an oral speaker at the 2018 Climate Conference
in May because of the truth in my paper. If we plant trees and shrubs by my all government policy we will

This comment does not appear to raise a question or suggest a revision.

increase CO2 by 2-3 billion tons of CO2 annually. My site is cctruth.org

Rachel

Gregg

142436

Text Region

06. Forests.

236

236

20

23

The phrasing is backward. Lower prices results in lower timer product output, which results in fewer
opportunities to sell at a profit.

The referenced text is correct. We believe that the reviewer may misunderstand something about the text or
about how markets work. An additional sentence was added to increase i

Rachel

Gregg

142437

Text Region

06. Forests

223

223

34

This sentence as written is difficult to understand. Please rewrite.

This sentence was made more specific by referring to forest ecosystem services.

Juanita

Constible

142466

Whole
Chapter

06. Forests

The Forests chapter does a good job at updating the general knowledge base around the impact of climate
change on U.S. forests across numerous regions and ecosystems. Itis clear from the chapter that though much
has been learned about U.S. forests' response to a changing climate, there is still much to be learned as species
adapt or fail to adapt to rising temperatures and changing weather patterns. In general, examples were
illustrative and the science was appropriately characterized and summarized.

We greatly appreciate the reviewer's comment.

Juanita

Constible

142467

Whole
Chapter

06. Forests

The Forests chapter would benefit from greater use of specific examples in the text (as opposed to the use of
case studies) following conclusory statements about impacts throughout the chapter. The net take-away from
the current text is that climate change is impacting our forests in a number of very significant ways, but these
impacts are not presented at a scale that will allow readers to fully understand what they might look like in their
regions or ecosystems.

We have made an effort to provide greater specifity and more examples throughout the revised text.

Juanita

Constible

142468

Text Region

06. Forests

222

The sentence should contain a more complete presentation of the differing views among scientists as to the CO2
uptake of aging forests vs. young, juvenile, and mature forests, and including the important role of aging forests
in keeping soil carbon pools in the soil.

We appreciate this review comment, but emphasize that the sentence refers only to rates of carbon uptake , not
carbon storage. Older trees may or may not have net gain in carbon uptake, but there is no question that the
rate declines over time.

Juanita

Constible

142469

Figure

06. Forests

222

Adaptation options presented for responding to drought, etc. could be construed as favoring a plantation-based
management regime that could undermine forest resilience. Figures and any text discussing adaption to these
that

must species diversity among individual stands is a critical

component to forest resilience, while prioritizing certain species over others and creating non-diverse stands has
often been found to reduce forest resilience.

We do not feel that Figure 6.1 communicates what the reviewer suggests. It simply that some well-
documented options that have been shown to increase resilience to disturbance and would also be effective for
climate change (which includes more fire). Nothing is mentioned about "creating non-diverse stands". No
change was made.

Juanita

Constible

142470

Text Region

06. Forests

233

233

The sentence should contain a more complete presentation of the differing views among scientists as to the CO2
uptake of aging forests vs. young, juvenile, and mature forests, and including the important role aging forests
play in keeping soil carbon pools in the soil.

This portion of the discussion was revised considerably to improve accuracy and clarity regarding carbon issues.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfart E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
Juanita Constible 142471 TextRegion | 06. Forests 233 [233 [13 21 This paragraph discussing the carbon balance dynamics of harvested wood products fails to present the This portion of the discussion was revised considerably to improve accuracy and clarity regarding carbon issues.
complexity of this issue and the high level of uncertainty that remains regarding the presumed global carbon | The literature citations are highly relevant and accurately reflect the state of science.
pool created by wood products in use. Citation to a single source, now six years old, is also problematic, as this
area has received significant study in the intervening years. The paragraph can also be read as making a casual
policy recommendation--"Maintaining the net global surplus of wood products depends on a sustained or
increasing rate of harvest removals"--without presenting a counterpoint (i.e., that such increases in removals
could have the consequence of increased stress on forests that are already contending with the impacts of
climate change discussed in this chapter). Further, this paragraph should be revised for clarity. Itis currently
difficult to discern whether certain conclusory statements have to do with carbon balance issues (likely) or
simply with wood product use (unlikely).
Juanita Constible 142472 Figure 06. Forests 5 235 Adaptation options presented for responding to drought, etc. could be construed as favoring a plantation-based |This portion of the chapter contains no implication regarding forest plantations or any specific silvicultural
management regime that could undermine forest resilience. Figures and any text discussing adaption to these ~ [regime. We simply cite adaptation options that are cited in the scientific literature and being applied on forest
must that species diversity among individual stands is a critical lands.
component to forest resilience, while prioritizing certain species over others and creating non-diverse stands has
often been fount to reduce forest resilience.
Juanita Constible 142473 Text Region |06. Forests 235 235 22 29 The discussion of current practices that are deemed "climate-smart" would benefit from an examination of the | This comment is inconsistent with the author team'’s thorough assessment of
literature that may find these practices to be harmful. Of particular concern is "stand density management," |the science. Consistent with its Congressional mandate, this assessment is a technical report and does not
which this paragraph suggests may be used to justify "greater reductions in stand density." While this practice  |include policy discussions of climate mitigation or {
may indeed help a stand become more resilient to fire, insects, and drought, it is not clear that such a practice
would lead to a net ecosystem benefit. Clarity as to this tradeoff would make policy recommendations of this
sort stronger.
Juanita Constible 142474 TextRegion |06. Forests 236 236 |4 7 This sentence reads as an of regimes. These regimes are highly We believe that this sentence is true and well-supported by scientific literature and management practice. No
contentious and are typically ac ied by sij to severe While the endorsement is provided -- consistent with its Ct mandate, this it
statement here is true, the context in which it is presented makes it read like an endorsement by the authors. If |is a technical report and does not include policy discussions of climate mitigation or
this is the case, it is highly recommended that literature on the benefits and the harms of plantation-based forest | adaptation.
be included in the chapter.
Juanita Constible 142475 TextRegion | 06. Forests 240 240 |2 11 The presentation of uncertainties here can be read to undermine "Key Message 1" in a way that brings the We appreciate the review comments, and have revised the language slightly to ensure consistency with the key
confidence levels presented into question. While the uncertainties presented are important to note, it seems message.
that they should be presented in terms of their overall impact on the broad conclusions drawn instead of as a 1:1
c ison between findings and uncertainties (which seems inaccurate).
Juanita Constible 142476 TextRegion |06. Forests 243 (243 |22 28 The presentation of uncertainties here can be read, through the lens of a policymaker, to justify inaction. If the | We appreciate the review comments, and have revised the language slightly to ensure consistency with the key
authors view management for climate adaptation as important, it should be made more clear to what extent message.
there is confidence that certain measures should be taken where possible.
Mikko McFeely 142843 TextRegion |06. Forests 221 221 |24 26 Tree mortality is cited as an example of a large scale major disturbance, but there is no information to put this | We agree that additional context would be helpful, and have added two sentences to clarity the historical contex{]
into a landscape or historical context (i.e., is this abnormal? If so, how abnormal?). Suggest including proportion |for insects and wildfire
of landscape that was affected by tree mortality or how out of NRV these numbers are relative to historic
mortality rates.
Mikko McFeely 142844 Text Region | 06. Forests 221 221 27 28 Differences in effects are noted between water limited and energy limited forests, but no definition or examples |We appreciate this review comment and have added some examples to clarify the discussion.
of different forest types that fit into these categories is provided. A map or more detail on how these forest
classifications are geographically distributed would be helpful.
Mikko McFeely 142845 TextRegion |06. Forests 21 222 |33 3 There is no explicit mention of the value for forests as provisioning water for municipal water supplies, yet this is | We appreciate this review comment and have added a specific mention of the importance of water supply.
a very important provision that humans depend on (e.g., from USFS website, USFS forestlands are the largest
source of municipal water supplies in the Nation). Suggest including explicit reference to this.
Mikko McFeely 142846 Text Region |06. Forests 221 (222 |19 16 The summary does not mention variation of climate change impacts on different forest types or regions and the |We agree that some clarification is needed on this topic, and have added some discussion that addresses
resulting variation in impacts to ecosystem services. Not all regions and forest types will experience the same or | variation in response to climate change, plus an example. We have included a parenthetical to Regional
equal changes resulting from climate change. While this may seem obvious, it's important to acknowledge that |chapters where more detail is available.
any broad nation wide generalization will not apply in all places or systems. Also, a brrief description of the
variation in vulnerability (and factors that may contribute to vulnerability) of different geographies or forest
types would also be helpful to include.
Mikko McFeely 142847 Text Region | 06. Forests 223 223 1 1 Why is the term Forest Sector used rather than forests? Sector often refers to an economic group, but the Sector is a standard term used in the National Climate Assessment to refer to the broad spectrum of topics
section is primarily focused on the status of forests, not the economic output of a forest based economy. related to forests. It does not imply anything about economic issues.
Mikko McFeely 142848 Text Region |06. Forests 223 226 1 21 The case studies provide good examples of specific changes in disturbance that are possible in some areas. We agree that some clarification is needed on this topic, and have added some discussion that addresses
However, changes in disturbance will vary, both in type and in magnitude, with variations in regional biophysical |variation in response to climate change, plus an example (see response to comment #142846).
conditions and forest type. there is currently no explicit discussion of this variation in this section. | suggest
including additional discussion on factors that may influence variation in climate change impacts across the
nation's forests and if (and why) any regions or forest types may be expected to be more or less vulnerable than
others.
Mikko McFeely 142849 TextRegion |06. Forests 228 228 |11 12 Figure 6.3 may show that while the proportion of acres in low, mod, high burn severity classes has not changed | We appreciate the review comment, and have added some additional text and literature citations in the Figure
much over time, the total number of acres in high and moderate severity burn has increased (along with total 6.3 caption in order to clarify issues regarding area burned and fire severity.
acres burned). It seems this has to have some impact on ecosystems. The sentence that currently references
Figure 6.3 does not address this. Recommend adding on possible resulting
from a greater total amount of high and moderate severity burned acres.
Mikko McFeely 142850 TextRegion |06. Forests 228 (228 |12 14 This sentence is misleading. It indicates that a fuel break is only one scenario for post fire. In some cases, reburn|We specifically used the term "may" to imply that multiple outcomes are possible with respect to post-fire fuel
risk may increase. Suggest acknowledging potential for reburn as well as fuel break creation in a post fire breaks. No change was made.
landscape.
Mikko McFeely 142851 Text Region |06. Forests 230 230 17 26 There is no mention on changes in phenology (e.g,. Chilling requirements for bud burst) that may also be The topic of phenology is mentioned in the very next paragraph. We added structure and fucntion of forests to
affected by warming temperatures. This could also greatly alter forest composition and function. Discussion  |the list of things that may be affected by climate change.
seems very limited in scope, only mentioning reductions in growth and prodcutivity. Recommend broadening
discussion of potential forest changes in structure and composition resulting from climate change.
Mikko McFeely 142852 Text Region |06. Forests 232 232 1 5 Figure shows disturbance agents across nation. However, it is cited in text as an example of how changes in We appreciate the review comment, and have added some discussion to provide a clearer connection between

disturbance will result in changes to carbon storage. The figure does not illustrate this point well. Suggest

providing detail and specific examples about how different distul es can alter carbon storage.

disturbance, as illustrated in the figure, and carbon dynamics.
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Mikko

McFeely

142853

Text Region

06.

Forests

234

234

This is not a universally true statement. See 2013 Lundquist et al (Lower forest density enhances snow
retention in regions with warmer winters.) Suggest modifying statement to either more specifically clarify the
point being made or include to the

This portion of the discussion was revised considerably to improve accuracy and clarity regarding forest density,
snow, and water.

Mikko

McFeely

142854

Text Region

. Forests

235

236

Paragraph implies that active forest management tools are the only strategies available for climate mitigation

and adaptation. While needed in many places, active forest management tools are not always applicable or

appropriate. Protection of intact forest ecosystems (i.e., limiting development and harvest) is also a valid and

important tool for maintaining resilience in forest ecosystems in many places. Recommend including forest
as a strategy for forest and resilience.

We do not feel that this section implies that active management are the only appropriate tools -- we simply
mention them as commonly used, well documented, and effective approaches. We agree with the reviewer
that in many areas, management may not be possible or desirable. For example, forest thinning requires cost-
effective access (which may be limited in remote locations) as well as markets to sell the thinned products for
commercial thinning operations.

Mikko

McFeely

142855

Text Region

o
&

. Forests

243

243

14

This paragraph is not applicable to all forest types and language needs to be added to clarify when and where,
and in what forest ty pes, such actions may be appropriate. For example, in old growth PNW western Cascade
and coastal forests, there is no evidence that density management or prescribed burning would be useful tools
for reducing future risks from wildfire orinsects. Using such tools to effectively reduce these disturbance risk in
this forest type would fundamentally change the natural forest structure and function that provide many of the
ecosystem services generated by these forests.

We appreciate the review comments, and have revised the text in recognition of different practices being
appropriate in different forest types.

Mikko

McFeely

142856

Text Region

o
3

. Forests.

228

228

14

16

The text in this section is critically important for the whole chapter in emphasizing how impacts to forests will be
diverse and varied. It is important to acknolwedge local forest conditions in influencing how climate change
could affect wildfire or disturbance risk. Suggest highlighting this sentence in the executive summary of the
chapter to the point.

We revised the text to acknowledge that responses will be varied and diverse.

Mikko

McFeely

142857

Text Region

. Forests

233

233

22

22

This section of text should start by describing why water resources from forests are important and what users
rely on them. Suggest starting the Water Resource text with the following sentence: Forested watersheds
provide critical water resources for multiple purposes, including municipal water supplies, agriculture and
irrigation, tribal resources, and in stream flows for endangered species and ecosystem health.

This was revised to provide greater emphasis on the value of water supplies, as suggested.

Mikko

McFeely

142858

Text Region

o
3

. Forests

235

235

18

This text should acknowledge the heterogeneity in forest types, and therefore impacts. Suggest changing text
to: ing of the effects of climate change on different types of forests. ..

Revised as suggested.

Mikko

McFeely

142859

Text Region

. Forests

228

228

20

Prescribed burning may be a perfectly acceptable tool in some fire prone systems, but it is not something that
should be considered a universal tool for reducing fire risk in all forest types i.e., itis generally notan
appropriate tool in the western Cascade and coastal forests of the PNW). Please use language to clarify that
certain tools should be used only where they are ecologically appropriate.

We appreciate the review comment, and have revised this portion of the text to improve clarity and ensure the
focus is on Southern forests in this case.

Mikko

McFeely

142860

Text Region

=)
&

. Forests

230

230

15

This our of i of disturbance agents, particularly insects and
fire, and perpetuates misconceptions and overly applied generalizations. Please cite Miegs etal (2015) results
(Thus, although both bark beetles and defoliators alter fuels and associated fire potential, the windows of
opportunity forincreased or decreased fire likelihood are too narrow or the phenomena themselves too rare for
a consistent signal to emerge across PNW conifer forests) as an example of the complexity and variation of
disturbance interactions.

This section was revised considerably to improve accuracy and clarity; however, the appropriate references for
the revised text did not include the Miegs reference.

Social Science

Coordinating
Committee

143215

Whole
Chapter

06.

Forests

The chapter as a whole goes into great detail about forest ecosystem dynamics, but treats society largely as a
black box. E.g. 'ecosystem services are provided to society'. 'adaptation depends on social and economic

conditions'. It would be helpful to unpack these general statements with respect to forest-society interactions,
on which there is a broad literature. Forest

outdoorr small woodlot

owners, and larger forestry operations may have different climate change impacts, values towards forests, and
adaptation actions.

We appreciate the review comment, and we have tried to provide at least an overview of these issues. This
topic is addressed in much greater detail in the Regional chapters of the report.

Social Science

Coordinating
Committee

143216

Text Region

06.

Forests

230

17

18

Please highlight specifically potential impacts of climate change on below-ground forest biomass and
ecosystems. What are implications of below-ground ecosystem changes for overall forest health? E.g.
mycorrhizae and nutrient cycling.

Belowground effects are potentially important, but the current state of science is not sufficiently substantive to
support definitive statements about the effects of climate change.

Carole

LeBlanc

143385

Whole
Chapter

. Forests

Additional language for your consideration: Sustainable Forestry Initiative Certification (SFI) and Carbon
Markets%e000pportunities and Barriers for SFI Program Participants in Maine, by Alison Truesdale, details the
study of Maine%o02s SFI-certified landowners%.02 participation in carbon credit programs. The study is the
result of collaboration between Maine%c02s Implementation Committee of the SFI and Keeping Maine%.02s
Forests (KMF). California has the dominant cap-and-trade carbon credit market in North America, paying the
highest prices for forestry projects that offset carbon emissions from the state%o02s industries. Upon surveying
the nine SFI participants in Maine, a heavily forested state, seven responded and reported to KMF that they had
considered getting carbon credits through the California market, but had presently decided against it. Factors
influencing their decision included costs, risks and the 100-year commitment required by carbon projects as not
worthwhile at current credit prices. In particular, regulatory ambiguity of covered insured losses with regard to
spruce budworm infestation, expected to occur in Maine two to three times within 100 years, may be too risky
for current and prospective program participants.

This comment does not appear to raise a question or suggest a revision.

Aimee

Delach

143596

Whole
Chapter

06.

Forests

Similarly, the %0l Forests%-00 chapter, while providing a comprehensive overview of the various impacts of
climate factors on forest systems, communities at the urban-wildlife interface, and ecosystem services, little
attention is given to the effects on forest-dependent wildlife. For species that are dependent upon vulnerable
and irreplaceable forest types like old growth fir (e.g., spotted owl), require a complex mix of seral stages (e.g.,
Canada lynx), or have obligate relationships with certain tree species/communities that are themselves
threatened by climate change (e.g., species that depend on whitebark pine seeds), climate change poses a
significant threat to their future. These effects should be explored more fully. The %o0iCoastal%.08 chapter also
primarily focuses on impacts to the human environment in coastal regions; we did however appreciate the
attention given to nature-based climate change adaptation in this chapter.

The review comment is correct that we generally do not address animal species, although we do mention habitat]
(for plants and animals) and added an example in the Traceable Accounts. Most information on animals is
included in the Ecosystems, Ecosystem Services, and Biodiversity chapter and Regional chapters.

Shaye

Wolf

143659

Whole
Chapter

06.

Forests

The Chapter authors must ensure that the statements are supported by the referenced citations, since this often
is not the case, and ensure that this review does not leave out key studies and concepts, for example, managed
wildfire, defensible space, and restoration of ecological disturbance regimes as adaptation options.

The Chapter authors should also be aware that they use %.Uifuels%+0Z on numerous occasions to describe key
forest ecosystem components like downed woody debris, understory plants, and trees. However, these
ecosystem components are more than just potential %.Uifuels%«08 for wildfire. They provide essential
functions such as habitat, carbon cycling, and water storage, and it is misleading to talk about trees and other
forest vegetation only as %o0ifuels. %007

We feel that the chapter provides a well-rounded discussion of the different components and values of forest
ecosystems from multiple perspectives. Itis to refer to veg as fuels when
discussing fire issues.
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Shaye

Wolf

143661

Whole
Chapter

06. Forests

Natural disturbance processes are important for forest ecosystem health and must be placed in context.

A Key Message of the chapter is that %.0isevere ecological disturbances%.08 %000 specifically, wildfire and
insect outbreaks -- will increase in frequency and magnitude, and pose risks to forest health and condition.
However, the chapter should put current and projected levels of wildfire and insect outbreaks in context. The
chapter should make clear that (1) these ecological disturbances are natural components of forest ecosystem
health, and (2) wildfire and insect outbreaks in forests do not appear to be occurring at levels that exceed
historical levels, nor are they necessarily projected to be.

In discussing wildfire in forests, the Chapter should acknowledge that (1) wildfire is a natural and necessary part
of US forest ecosystems that is important for forest ecosystem health.

Research has increasingly recognized the importance of biodiverse, ecologically significant, and unique
%oUicomplex early seral forest%.03 (also called %cUisnag forest habitat%.0R) created by high-severity fire.
Hundreds of scientific studies document the high levels of native biodiversity and wildlife abundance in complex
early seral forest created when patches of high-severity fire occur in mature conifer forest (and where this
unique wildlife habitat not been subjected to common post-fire management, such as post-fire logging and
artificial tree planting, and herbicide spraying). Many of the native wildlife species found in complex early seral
forest are primarily or almost exclusively found in such habitat, due to the high abundance of snags (standing
dead trees) and downed logs and/or the abundance of shrub patches and young natural regeneration of conifers
and oaks. Complex early seral forests created by high-severity fire support some of the highest levels of native
biodiversity found in temperate conifer forests (Hutto et al. 2008, Swanson et al. 2010, DellaSala et al. 2014,
Hutto etal. 2016).

The Chapter should also acknowledge that (2) there is currently substantially less fire of all severities in the great
majority of western U.S. mixed-conifer, mixed-evergreen, and yellow pine forests than there was historically,
and that most western forests are experiencing a fire deficit compared with pre-settlement conditions (Mouillet
and Field 2005, Stephens et al. 2007, Marlon et al. 2012, Odion et al. 2014, Hanson et al. 2015, Parks etal.
2015). Forexample, Parks et al (2015) concluded that %sUimany forested areas in the western US experienced
a fire deficit from 1984 to 2012, likely due to fire exclusion by human activities. %02 Odion et al. (2014) similarly
found multiple lines of corroborating evidence that there is currently much less high-severity fire in western

We agree that additional context would be helpful, and have added two sentences to clarity the historical context|
forinsects and wildfire.

Shaye

Wolf

143664

Whole Page

06. Forests

223

The State of the Forest Sector section should acknowledge that logging is the largest source of disturbance to
forest ecosystems and discuss the adverse effects of logging on forest ecosystem health and services.

The chapter fails to acknowledge the important point that the largest source of disturbance to US forests is
historic and current logging practices, which are well-documented to have adverse effects on forest ecosystem
structure, services, and health. The chapter fails to discuss the significant impacts of historic and current logging
practices%oUOincluding clear-cutting, salvage logging, high-grading, and plantation forestry%oUOthat remove
massive amounts of forest biomass, cause forest fragmentation and degrade forest ecosystem health, and
reduce forest carbon storage. This is particularly troubling because the scale of disturbance from logging is
enormous. For example, Harris et al. (2016) estimated that the majority of carbon losses from US forests
between 2006 and 2010 were caused by wood harvest, rather than natural disturbance processes including
wildfire, insect outbreaks, and wind damage: logging contributed 92% of the carbon losses in southern forests,
66% in western forests, and 86% in northern forests.

The significant ecological harms from clear-cutting and post-fire salvage logging have been well established
(Lindenmayer and Noss 2006, Thorne et al. 2018). As summarized by Lindenmayer and Noss (2006), salvage
logging can %.0ireduce or eliminate biological legacies (e.g., burned trees, logs), modify rare post-disturbance
habitats, influence alter impair natural vegetation recovery, facilitate the
colonization of invasive species, alter soil properties and nutrient levels, increase erosion, modify hydrological
regimes and aquatic ecosystems, and alter patterns of landscape heterogeneity,%o0f at 949.

Harris, N.L. etal. 2016. Attribution of net carbon change by disturbance type across forest lands of the
conterminous United States. Carbon Balance and Management 11:24. The study concluded that %oUiincreasing
the US net forest C sink would require shifts in current forest management practices. %008

Thon, S. etal. 2018. Impacts of salvage logging on biodiversity: A meta-analysis. Journal of Applied Ecology
55:279-289.

Lindenmayer, D. B. and R. F. Noss. 2006. Salvage logging, ecosystem processes, and biodiversity conservation.
Conservation Biology 20: 949-958;

We appreciate that the reviewer is concerned about the biophysical effects of logging on forest lands. However,
this chapter focuses on the effects of climate change on forests, including both direct (e.g., temperature) and
indirect (e.g., wildfire) effects that may be exacerbated in the future. Most of the reviewer's comments are
beyond the scope of the chapter.
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Shaye

Wolf

143667

Whole Page

06. Forests

223

In the context of climate change, logging can have detrimental effects on forest ecosystem services such as
carbon storage. This should be acknowledged by the Chapter in the State of the Forest Sector section and
Adaptation section.

Harvest of live trees from the forest not only reduces current standing carbon stocks, but also reduces the
forest%s02s future rate of carbon sequestration and its future carbon storage capacity, by removing trees that
otherwise would have continued to grow and remove CO2 from the atmosphere. Numerous studies indicate
that protection from logging increases forest carbon storage, while thinning forests to reduce fire activity
decreases forest carbon stocks and results in increased carbon emissions to the atmosphere that can persist for
decades.

For example, Tan et al. (2015) found that, by 2050, the climate change scenario that most heavily emphasized
protection of forests from logging (B1) resulted in the highest levels of forest carbon storage and rates of carbon
sequestration, while the scenarios that emphasized forest cutting (A18 and A2) reduced the proportional
contribution of federal forestlands to the nation%o03s overall carbon storage levels (see Table 2). Similarly, a
study by Depro et al. (2008) found that carbon storage on public forests is maximized when protection from
logging is greatest; a %oU+%oU+no timber harvest%o02%402 scenario eliminating harvests on public lands
resulted in an increase up to 43% over current sequestration levels on public timberlands, while moving to a
tration.

more intense harvesting policy resulted in a sig decline in carbon sequi

Campbell et al. (2012) concluded that thinning forests to avoid high-severity fire could actually reduce forest

carbon stocks and increase overall carbon emissions. Because the probability of a fire on any given acre of
forest s relatively low, forest managers must treat many more acres than will actually burn, and thinning ends
up removing more carbon than would be released in a fire. The re that thinning

typically tend to remove about three times as much carbon from the forest as would be avoided in wildfire

emissions. They cautioned that %.Uicurrent claims that fuel-reduction treatments function to increase forest C
sequestration are based on specific and sometimes unrealistic assumptions regarding treatment efficacy,
wildfire emissions, and wildfire burn probability. %08 The study concluded that %oUiwe found little credible
evidence that such efforts [fuel-reduction treatments] have the added benefit of increasing terrestrial C
stocks%o0% and %o0imore often, treatment would result in a reduction in C stocks over space and time. %002

The issue of relevance of logging and thinning has been clarified elsewhere in the chapter.

Shaye

Wolf

143671

Whole Page

06. Forests

223

The State of the Forest Sector section should acknowledge the dominant role of human activity in driving
wildfire activity since this s critical for designing and i ing effective trat
A study by Syphard etal. (2017) relating climate variables to fire activity across the US found that where human

presence is more prominent, climate was less important in explaining fire activity meaning that %c0lhumans

may not only influence fire regimes but their presence can actually override, or swamp out, the effect of
climate. %008

A study by Balch et al. (2017) found that human-started wildfires accounted for 84% of all wildfires, tripled the
length of the fires season, and were responsible for nearly half of all area burned.

These studies highlight the importance of understanding the human influence on fire activity when setting forest
and fire management and policy.

Balch, J.K. etal. 2017. Human-started wildfires expand the fire niche across the United States. PNAS 114: 2946-
2951.

Syphard, A.D. etal. 2017. Human presence diminishes the importance of climate in driving fire activity across
the United States. PNAS 114: 13750-13755.

We assume that the reviewer refers to contemporary fires, not historical fires. In response, we added a
sentence and literature citation that address human imacts on fire in the context of multiple stressors. A broader
discussion of human influences is beyond the scope of the chapter.

Shaye

Wolf

143673

Text Region

06. Forests

222

Key terms must be defined.
On pages 222 and 223, the Chapter states %oUIA key challenge is to keep forests as forests, ensuring that the
amount and health of forests will not decline significantly in the future. %00

While we support this statement, key terms like forest %oUihealth%+Ua should be defined. For example, many
studies provide evidence that restoration of natural disturbance processes and keeping carbon circulating in the

forest are essential for restoring forest health, rather than commercial logging that removes forest carbon and

reduces resilience through and .

We appreciate this review comment and have revised the sentence to improve clarity.
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Shaye

Wolf

143679

Text Region

06. Forests

225

225

18

Box 6.1.: Large-scale tree mortality in the Sierra Nevada must be put in context and statements must be
supported by their citations.

As one of its case studies, Box 6.1 highlights the recent tree mortality rates in the Sierra Nevada estimated by
the Forest Service as 102 million new snags since 2010. However, for these mortality statistics to be meaningful,
itis critical to place current snag densities into the context of historical levels and within the context of
management objectives. The current amount of complex early seral forests, or %.Uisnag forest habitat,%¢02
created by native bark beetles, drought, and fire is estimated to be lower than natural, historical levels (Swanson
etal. 2011, DellaSala et al. 2014) and not in excess of the upper bounds of the natural range of variability in
Sierra Nevada forests. Historically, at any given point in time, 14% to 30% of conifer forests were comprised of
complex early seral forests, including ponderosa pine and mixed-conifer forests, in the Sierra Nevada (Baker
2014, Hanson and Odion 2016).

Secondly, the Chapter asserts repeatedly that fire suppression has created overly dense forests that need
density reduction treatments (see pages 227, 229, 235). The Chapter strongly implies that reductions in tree
density due to natural processes such as beetles, fire and drought have purely negative ecological
consequences, while similar or greater reductions due to mechanical thinning operations are purely positive. The
basis for this contradictory position is not clear.

Third, the Chapter makes a series of claims about the consequences of Sierra Nevada tree mortality that are not
supported by the cited studies. The Chapter on page 225 states: %oUlThis change in stand structure and
composition has increased the likelihood of crown fires (forest fires that spread from treetop to treetop), altered
local hy: gy (with more water availability but also higher peak flows), and negatively affected ecosystem
services (such as a reduction in long-term timber supply and decreased recreation opportunities)%o08 citing
Hicke 2016, Pfeifer 2011, Adams 2012. However, these by these

Key references include:

are not

DellaSala, D.A. etal. 2014. Complex early seral forests of the Sierra Nevada: what are they and how can they be
managed for ecological integrity ? Natural Areas Journal 34:310-324.
swanson, M.E. etal. 2011. The forgotten stage of forest

early- on forested

sites. Frontiers in Ecology and Environment 9: 117-125.

The case study on tree mortality in the Sierra Nevada was revised considerably to ensure accuracy and clarity.

Shaye

Wolf

143871

Text Region

06. Forests

227

227

15

At 227, the Chapter states: %oUIA century of fire exclusion in fire-prone forest ecosystems in the United States
(especially in the West) has created landscapes of dense forests with not only high flammability but also heavy
surface and canopy fuel loads (Keane 2009). %ol
First, the cited study by Keane et al. (2009) doesn%.02t support this statement, but rather discusses the use of
the concept of historical range and variability in landscape management.

Secondly, the Chapter should acknowledge that there is more complexity when discussing changes in density
and flammabilty. For example, in California, forests are much less dense in terms of basal area than they were
historically, largely due to pastand current logging. Sierra Nevada forests are estimated to be about 30% less
dense, and Tranverse and Peninsular Range forests were 40% less dense, in terms of basal area in the 2000s
compared to the 1930s (Mclntyre et al. 2015 at Figure 1a). Moreover, studies indicate that California%s02s
mixed-conifer and ponderosa pine forests historically had a wide range of densities. For example, a
reconstruction of historical forest structure in Sierra mixed-conifer forests based on 1865-1885 survey data
suggests that historical forests "were open and park-like in places, but generally dense, averaging 293
trees/ha%o0 with smaller pines and oaks numerically dominant, as indicative of mixed- rather than low-

severity fire regimes (Baker 2014). An assessment of US Forest Service forest survey data from 1910 and 1911
for central and southern Sierra Nevada ponderosa pine and mixed-conifer forests similarly indicates that
historical forests had a high variability in density, again indicative of varied disturbance intensities and
frequencies (Hanson and Odion 2016).

Empirical studies have also found that forest areas in California that have missed the largest number of fire
return intervals are not burning at higher fire severity. Specifically, six empirical studies found that the most long-
unburned (most fire-suppressed) forests burned mostly at low/moderate-severity, and did not have higher
proportions of high-severity fire than less fire-suppressed forests. Forests that were not fire suppressed (e.g.,
those that had not missed fire cycles, i.e., Condition Class 1, or %cUiFire Return Interval Departure%.0a class 1)
generally had levels of high-severity fire similar to, or higher than, those in the most fire-suppressed forests, as
found by Odion et al. 2004 (Klamath-Siskiyou), Odion and Hanson 2006 (Sierra Nevada), Odion and Hanson
2008 (Sierra Nevada), Odion et al. 2010 (Klamath Mountains), Miller et al. 2012 (Sierra Nevada), and van
Wagtendonk et al. 2012 (Sierra Nevada).

The citation was corrected to be Keane et al. (2002) and added to the literature cited. The comment about
California forests is very specific to one location, and while this might have been true for some California forests
insome locations, especially those that were logged, it is certainly not true for most forests in the U.S., especially|
conifer forests. Therefore, we did not revise the existing text. We agree with the notion that fires are not
burning at higher severities in many forests; this is why we used the term "intensity", not "severity". No change
was made.

Shaye

Wolf

143877

Text Region

06. Forests

228

229

The caption in Figure 6.3 states that it s likely that fire severity has not changed during the past few decades.
The Chapter should also discuss this important point in the text with supporting citations.

As indicated in the caption in Figure 6.3, fire severity does not appear to be increasing in US forests, and this is
supported by scientific research. Most recently, Keyser and Westerling (2017) tested trends for high severity fire
occurrence for western United States forests, for each state and each month. The study found no significant
trend in high severity fire occurrence during 1984-2014, except for Colorado. The study also found no significant
increase in high severity fire occurrence by month during May through October, and no correlation between
fraction of high severity fire and total fire size. A literature review by Doerr and Santin (2016) concluded:
%o0iFor the western USA, [current studies] indicate little change overall [in high-severity fire trends), and also
that area burned at high severity has overall declined compared to pre-European settlement.%o0R Parks et al.
(2016) projected that even in hotter and drier future forests, there will be a decrease or no change in high-
severity fire effects in nearly every forested region of the westem U.S., due to reductions in combustible
understory vegetation over time.

Keyser, A. and A.L. Westerling. 2017. Climate drives inter-annual variability in probability of high severity fire
occurrence in the western United States. Environmental Research Letters 12: 065003.

Doerr, S.H. and C. Santin. 2016. Global trends in wildfire and its impacts: perceptions versus realities in a
changing world. Philosophical Transactions Royal Society B 371: 20150345,

Parks, S.A. etal. 2016. How will climate change affect wildland fire severity in the western US? Environmental
Research Letters 11: 035002.

We appreciate the review comment, and have added some additional text and literature citations in the Figure
6.3 caption i order to clarify issues regarding area burned and fire severity.
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Shaye

Wolf

143884

Text Region

06. Forests

230

230

15

The Chapter fails to provide an accurate analysis of the scientific research on insect outbreaks and fire
interactions.

On page 230, the Chapter states that %oUitree mortality with insect increases

of dead fuels, which can influence wildfire intensity (and amount of heat energy released).%o08 The Chapter

then provides an example of fire intensity increasing short-term after beetle outbreak, citing a single study
(Hicke 2012).

However, multiple studies have found that trees killed by beetles and drought do not increase fire severity or
and and severe

extent; high-severity fire reduces forest to future beetle

beetle outbreaks restrict subsequent outbreaks.

Several empirical studies that have investigated the effects of actual fires in areas with known pre-fire snag
levels from recent drought and bark beetles, have found trees killed by bark beetles and drought do not
influence fire severity or extent.

Bond et al. (2009) was conducted in mixed-conifer and ponderosa/Jeffrey-pine forests of the San Bernardino
National Forest in southern California, where fires occurred immediately after a large pulse of snag recruitment
from drought/beetles. Bond et al. (2009) %.Uifound no evidence that pre-fire tree mortality influenced fire
severity. %008

Hart etal. (2015) investigated whether there is a relationship between snag levels from drought/beetles and the
rate of fire spread in conifer forests across the western U.S. Hart etal. (2015a) found the following:
%o0iContrary to the expectation of increased wildfire activity in recently infested red-stage stands, we found no
difference between observed area and expected area burned in red-stage or subsequent gray-stage stands
during three peak years of wildfire activity, which account for 46% of area burned during the 2002%0002013
period.%q08 In other words, in both the initial stage of snag recruitment, when dead needles are still on the trees
(%oUired-stage%oUm), and in the later stage, years later, after needles and some snags have fallen (%oUigray-
stage%07), fire did not spread faster or burn more area in forests with high levels of snags from drought and
native beetles. This was also true specifically in ponderosa pine forests, where there was no significant effect on
fire spread of tree mortality from drought/beetles, and where fire spread was nearly identical regardless of snag
levels (see Figure 3D).

We appreciate the review comment, but it is difficult to reconcile the comment with the information currently in
the chapter. Althrough a wide range of additional iterature could be discussed, we feel it is more effective to
focus on specific issues related to mountain pine beetles, their effects, and fire in the brief space that we have.
We are confident that the statement in the chapter is correct. Note that we do not mention severity, only
intensity . Much of the reviewer's comment focuses on severity, which is not a component of the discussion in
the chapter.

Shaye

Wolf

143885

Text Region

06. Forests

231

231

23

The section on forest carbon dynamics emphasizes that %cUiincreasing disturbances%o02 will lead to a loss of
forest soil carbon. The Chapter should define which disturbances it is including, since logging and land conversion
should be included in this list.

The sentence was revised to include timber harvest. Other revisions were also made in the subsequent
sentences toimprove accuracy and clarity.

Shaye

Wolf

143886

Text Region

06. Forests

233

233

21

Itis unclear what point is being made in the paragraph on wood products storage: %o0imaintaining the net

global surplus of wood products depends on a sustained for increasing rate of harvest removals, or a shift toward
products that exist for longer periods of time before they are no longer suitable for reuse or recycling. %R
Wood products do not permanently store carbon but release carbon over time at various rates depending on the

type of product and other factors, which should be discussed. Is it also seems like the chapter is making an
oblique management recommendation here to maintain the current rate of wood products production without
of this i

providing an of the basis for or

This portion of the discussion was revised considerably to improve accuracy and clarity regarding carbon issues.
Nothing is implied regardint the production of wood products.

Shaye

Wolf

143887

Text Region

06. Forests

234

234

10

The Chapter should provide a accurate discussion of the role of disturbances on water flows in forests.
The Chapter depicts the influence of wildfire on water resources as purely negative, for example, stating that
that wildfires %cUiincrease erosion and sedimentation in Western rivers. %ol

However, a recent study by Boisrame (2016) found that restoring a frequent, mixed severity fire regime to the
Illilouette Creek Basin in Yosemite National Park had numerous ecohydrological benefits, including increased soil
moisture and streamflow, decreased drought stress, and increased landscape diversity.

Moreover, the effects on erosion following fire are typically short-term in contrast to the more persistent
damage to watersheds caused by logging and logging roads, including increases in erosion and sedimentation
and degradation of water quality and aquatic habitats (Gucinski et al. 2001, Trombulak and Frissell 2000).
Grazing also causes long-term damage to water resources. However, the chapter makes no attempt to discuss
the effects of disturbances from logging and grazing on water resources.

Boisrame, G. 2016. Wildfire Effects on the Ecohydrology of a Sierra Nevada Watershed. PhD Dissertation.
University of California, Berkeley.

Boisrame, G. et al. 2016. Managed wildfire effects on forest resilience and water in the Sierra Nevada.
Ecosystems DOI: 10.1007/510021-016-0048-1.

Gucinski, H. etal. 2001. Forest roads: a synthesis of scientific information, USFS PNW GTR-509. USFS Pacific
Northwest Research Station, Portland.

Trombulak, S.C. and C.A. Frissell. 2000. Review of ecological effects of roads on terrestrial and aquatic
communities. Conservation Biology14: 18-30

This portion of the discussion was revised considerably to improve accuracy and clarity regarding forest density,
snow, and water. A comprehensive discusison of all factors that affect hydrology and water supply is beyond the
scope of the chapter. More detail is available in the Water chapter and Regional chapters.
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Shaye

Wolf

143891

Text Region

06.

Forests

235

235

22

26

The Chapter%o02s claim that stand density management and surface fuel reduction will increase forest
resilience to increased temperature, drought and disturbance is not supported by the scientific literature or the
references cited.

At 235 the Chapter states: %c0imany ongoing practices that address existing forest management
needs%.00stand density management, surface fuel reduction, and control of invasive species%+00are also
considered climate-smart because they reduce risk by creating resilience to increased temperature, drought, and
disturbance.%o08 %o0iFor example, forest managers are considering greater reductions in stand density to
increase forest resistance and resilience to fire, insects, and drought.%J0 Figure 6.5 also states that adaptation
options for %oUiincreasing drought severity and incidence of insect outbreaks%c08 include %o0ireduce forest
stand density to increase tree vigor.%.02

However, the state of the science on this issue is more complex. Current research suggests that forest
management treatments focused on thinning trees to increase resilience can be counter-productive, and many
studies recommend restoring natural disturbance processes to increase resilience.

Studies indicate that increased density does not necessarily equate to a lack of resilience, as measured by tree
mortality and physiological stress levels. In the mixed conifer forests of California%«02s Lake Tahoe Basin, a
recent study found %o0ia nuanced relationship between stocking level [density], forest mortality and drought
effects%o0 (Van Gunst et al. 2016). In mid- to upper-elevation forests, increased density was associated with
decreased probability of mortality, especially during wetter periods, whereas increased density was more
associated with increased probability of mortality in lower elevation forests and drier climate periods. The
researchers suggested that %oUino single density-reduction forest management strategy will increase forest
resilience under all climate periods and in all forest types. %008

A study in the Douglas fir forests of found that [i.e., higher density] did
not affect tree responses to extreme drought (Carnwath and Nelson 2016). Importantly, trees with more

competition from neighbors appeared to have higher drought resistance (i.., a significantly higher proportion of
sapwood area in latewood, which is a trait with drought The authors that
%o0la tree%o02s ability to cope with environmental variability is driven not just by the proximate effects of

neighbours on resource availability, but also by phenotypic plasticity and long-term adaptations to competitive

We respectfully disagree with the reviewer's comment on this issue. Our inferences are based on hundreds of
publications in the scientific literature, based on both empirical data and modeling, that demonstrate the
effectiveness of stand density management, only a few of which are cited here. The scientific literature on
climate change adaptation reinforces the value of stand density management. No change was made.

Shaye

Wolf

143894

Text Region

06.

Forests

234

236

27

The Chapterd%o03s section on Adaptation (pp. 234-236) must include important science-based forest adaptation
strategies that have been recommended in the scientific literature -- managed wildfire and protecting defensible
space around structures as the most effective way to protect lives and homes.

Figure 6.5 lists adaptation options for %cUlincreasing wildfire area burned and fire season length%o0@ as
9%oliiprescribed burning and managed wildfire %208 but managed wildfire is oddly not discussed anywhere else
in the chapter and this should be fixed. There is no mention of defensible space anywhere in the chapter, which
should also be fixed.

The chapter promotes fuel reduction as climate change adaptation measures. However, recent studies highlight
the i of fuel reduction in altering fire behavior, particularly because (a) fuel treatments are
largely ineffective under extreme fire weather conditions that create the largest fires and the vast majority of

annual area bumed, (b) there is a low probability that areas receiving fuels treatment will overlap with wildfires,
and (c) fuel treatments are costly and often infeasible to implement widely.

As summarized by DellaSala et al. (2017): %0iOn public lands, current fire policy promotes thinning over large
landscapes (e.g., USDA Forest Service 2002, US Congress 2003, USDA Forest Service 2009, US Congress 2015),
which is costly (Schoennagel and Nelson 2011), infeasible over large areas (Calkin et al. 2013, North et al. 2015a,
Parks etal. 2015), and largely ineffective under extreme fire weather conditions (Lydersen et al. 2014, Cary et
al. 2016). %007

Similarly, Zachmann et al. (2018) found: %oUiThe combination of transient treatment effects, variability in the
effectiveness of different treatment methods (Kalies and Yocom Kent, 2016; Martinson and Omi, 2013; Prichard
etal., 2010), and operational and funding constraints (North et al., 2015) limits the practicality of frequent
treatments at the landscape scale; and there is growing recognition that fuels reduction alone may not be able
to effectively alter regional wildfire trends (Schoennagel et al., 2017).%+001

Due to the limitations of fire suppression and fuel treatment approaches, many fire ecologists and managers are

a %0 ildfire%+08 approach of allowing more naturally ignited fire to bur in remote

regions and focusing fire suppression more narrowly to lands surrounding towns in combination with the creation
of defensible space around structures.
For example, DellaSala et al. (2017) made the following recommendations, consistent with other recent studies:

This comment is inconsistent with the author team’s thorough assessment of
the science.

Michael

MacCracken

144288

Text Region

06.

Forests

223

223

Regarding the 130M acres in "urban areas", does this total really include "suburban” areas as well? Might this
be the total in what are called Metropolitan Statistical Areas or something similar? This total just seems very
large for what most people would call urban areas (New York City, LA, Boston, etc.). And what counts as a forest-
the District of Columbia has a policy of keeping many areas green with trees--do these (i.e., tree cover in urban
areas) really count as forests? Indeed, | am a bit confused about how forests can be said to be in urban areas as
opposed to more generally named. Please clarify.

We have revised and clarifed the text.

Michael

MacCracken

144289

Figure

06.

Forests

224

| would think that under "Climate Change" in the top box one needs to include evaporation or enhanced
ion or ing, as a real key influence on forests will be a greater rate of i

We appreciate the review comment, and have revised the figure to address evaporation.

Michael

MacCracken

144290

Text Region

. Forests

229

229

27

But not the very extensive pine barrens of New Jersey? That seems to me a strange omission.

We appreciate this review comment; however, southemn pine beetle has historically been present in the New
Jersey Pine barrens and so it's presence is not likely to warming.

Michael

MacCracken

144291

Text Region

. Forests

230

230

Good practice is to avoid use of the word "may" and use words from the lexicon, a practice that started with the
First National Assessment, of which one of your authors was a major participant on (and best wishes to her).
Probably change here to "are likely to"

We appreciate this comment, and have revised the language throughout the chapter where appropriate.

Michael

MacCracken

144292

Text Region

. Forests

230

230

27

Again, need to scrub "may" and use the lexicon, even if say "Itis possible that the direct effects 13 will be
obscured". Also replace "may" on lines 30, 34, 36--the chapter was doing so well on avoiding "may" up to this
point (basically, it provides no useful indication of likelihood between 99%). Now | must recommend a real

search of the chapter and i to use of the word.

We appreciate this comment, and have revised the language throughout the chapter where appropriate.

Michael

MacCracken

144293

Text Region

. Forests

231

231

11

Might the first sentence be simplified to: "Climate change is very likely to decrease 14" The current phrasing
seems awkward, and is "highly likely" part of the lexicon?

This was revised as suggested.
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Michael

MacCracken

144294

Text Region

o
3

. Forests

231

231

23

23

“may" to "is likely to"~and is not "wil be" quite strong—don't you really want "are virtually certain to be"
(although | really don't like qualifying the word "certain"--one is either "certain" or not.

This was revised to imply greater certainty.

Michael

MacCracken

144295

Text Region

06. Forests

232

232

11

11

I think it would be better phrased as "for a net gain of forest area of 0.09% per year so units are consistent with
line 10

This was revised as suggested.

Michael

MacCracken

144296

Text Region

06. Forests

233

I this really "Net storage"? Oris this gross carbon uptake?

This was restated as net storage.

Michael

MacCracken

144297

Text Region

06. Forests

234

234

29

"may" to "is likely to"

Revised as suggested.

Michael

MacCracken

144298

Whole
Chapter

06. Forests.

Very nice chapter overall. | don't recall, however, seeing anything about mangrove forests--are they covered
somewhere else? | also did not see any discussion of forest wildlife (animals, birds, etc.--such as what happens
as climate change shifts optimal locations for particular protected species, etc.) and effects on them, and
possible changes in their effects on forests, etc. (well, | did see that reintroducing beavers might help)--I did later
see that wildlife was covered in the next chapter--this point might be made near start of chapter just to alleviate
the wondering.

A sentence was added to address potential effects on mangroves. The review comment is correct that we
generally do not address animal species, although we do mention habitat (for plants and animals) and added an
example in the Traceable Accounts. Most information on animals is included in the Ecosystems, Ecosystem
Services, and Biodiversity chapter and Regional chapters.

Michael

MacCracken

144299

Text Region

06. Forests.

238

244

"Traceable Accounts" section only lightly scanned, moving on to next chapter, but hope relevant comments for
main part of chapter would carry over.

Main points will be represented in the Traceable Accounts section.

Patricia

Tillmann

144782

Text Region

=)
&

. Forests

25

26

Please update to include data from the 2017 wildfire season

At this point, data from the 2017 wildfire season are preliminary. It might be possible to include these data prior
to publication if they are confirmed as final.

Rachel

Cleetus

144783

Text Region

o
&

. Forests

221

222

Please check this against the EPA's GHG inventory information? See
https://www.epa.gov/sites/ ion/files/2017-02/documents/2017_executive_summary.pdf , p. £5-7

We appreciate this review comment, have checked the information carefully, and have added a citation to the
USEPA docui for2017.

Rachel

Cleetus.

144784

Text Region

o
&

. Forests

223

223

11

13

The incidence of beetle infestations themselves may also be connected to changing climatic conditions.
See https://www.ucsusa.org/sites/default/files/attach/2014/09/Rocky-Mountain-F orests-at-Risk-F ull-
Report. pdf

which includes these citations:

Bark beetle outbreaks erupted near the turn of the twenty-first century across western North America, including
the Rocky Mountains. These outbreaks differed from previous ones in several ways:

%oU¢ Severity and extent. Recent bark beetle infestations

have killed more trees at a faster pace, for longer

periods, and across more of North America since record

keeping began a little over a century ago (Bentz etal.

2009; Kaufmann et al. 2008; Raffa et al. 2008). The

widespread and simultaneous onset of epidemic-level

infestations suggests regional%.00not local%.00causes (Chapman

etal.a£2012).

%o0¢ Increased stress from heat and drought. Exceptionally

hot, dry conditions have stressed and weakened trees,

reducing their defenses to beetle attacks, primarily the

production of resin to flush out the insects (Bentz et

al. 2009; Raffa et al. 2008). Previous droughts without

such high temperatures did not produce comparable

outbreaks (Creeden, Hicke, and Buotte 2014; Adams et

al. 2009). According to leading scientists, %c0iThe West%o02s

changing climate%c00rising temperatures and decreasing

precipitation%.00has created weather conditions that are

ideal for bark beetle outbreaks%o0® (Bentz et al. 2009).

%00¢ More overwinter survival of beetles. Beetles protect

themselves from the deep cold of Rocky Mountain winters

This comment does not appear to raise a question or suggest a revision.

Rachel

Cleetus.

144785

Text Region

06. Forests.

227

227

19

20

Please update to add data from the 2016 and 2017 wildfire seasons.
See https://www.usda. dia/p I 2017/09/14/forest-service-wildland-fi

Atthis point, data from the 2017 wildfire season are preliminary. It might be possible to include these data prior

osts-

exceed-2-billion

Itis also critical to note that rising expenditures on fire suppression are also pulling funds away from activities
that could help lower fir risk in future years such as forest and fuels management. See
https://www.fs.fed.us files/2015-Fire-Budget-Report. pdf

to publication if they are confirmed as final.

Rachel

Cleetus

144786

Text Region

06. Forests

228

18

Add health related information from the wildfires section here:
https://health2016.globalchange.gov/
And this is a good recent study:

https://www.epa.gov/sciencematters/i h-shy health-impacts-and-economic-costs-wildland-fil

We appreciate the review comment, and there is already a statement in the text about smoke and human
health. Additional detail on health-related issues is beyond the scope of the report, so we did not include
additional citations. More information on health-related issues for smoke can be found in Chapters 13 and 14.

Rachel

Cleetus

144787

Text Region

06. Forests.

228

Please add information on these additional costs/impacts of wildfires:
- More information on the public health costs of wildfires. Also add this reference: As the fire season lengthens
and fires get larger, by mid-century emissions of soot may

increase by 46 to 70&Epercent, with 10 to 27aEpercent more black
carbon compared with today (Yue etal. 2013).

- Damage to critical infrastructure such as roads and power lines

- Damage to watersheds

- Elevated risks of mudslides in post-fire denuded landscapes

- Loss of cultural heritage assets and landscapes

- Threats to the safety and well-being of firefighters

- Loss of tourism revenues

We appreciate the review comment, which suggests that many other issues could potentially be discussed in this
section. There is already a statement in the text about smoke and human health. Because a large number of
issues are already discussed in the chapter, including several more is beyond the scope of this section. No
changes were made.

Rachel

Cleetus

144788

Whole
Chapter

06. Forests.

Please review and include references from
https://wv
report.pdf

V. ucsusa.org/sit

files/legacy/a

Many of the issues discussed in the suggested report are included in the chapter, but no direction is provided by
the reviewer on which references they think should be included. No change made.

Rachel

Cleetus

144789

Whole
Chapter

06. Forests

Please review and include references from
https://www.ucsusa.org/sites/default/files/attach/2014/09/Rocky-Mountain-Forests-at-Risk-Full-Report. pdf

Many of the issues discussed in the suggested report are included in the chapter, but no direction is provided by
the reviewer on which references they think should be included. No change made.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfart E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
Rachel Cleetus 144790 TextRegion | 06. Forests 241 2 Please add an estimate of the CO2 emissions from US wildfires in recent years—for example, from the 2017 While large pulses of CO2 can be generated after large wildfires, trees regrow and take up carbon following
wildfires in California--to provide a sense of scale of those which th are contributing to disturbance. Hence, overa large enough spatial and temporal scale, fire is a small factor, especially compared
climate change. to human CO2 emissions. No change made.
See, for example: http://www.sie da.ca tings/2016dec pdf Estimates of CO2 from fires in the United States: implications for carbon management
According to this news story, quoting the Forest Service Christine Wiedinmyer and Jason C Neff
http://wv i m/bay rticle/Huge-wildfi ip it-California-s-12376324. php: Carbon Balance and Management20072:10
1n 2013, for example, California's economy cut 3.89 million metric tons of emissions, while wildfires produced as | https://doi.org/10.1186/1750-0680-2-10
many as 22.4 million metric tons, according to the Forest Service. The Rim Fire alone, started near Yosemite
National Park that August by a runaway campfire, emitted between 10 million and 15 million metric tons.
Jay Peterson 140848 Text Region |07. Ecosystems, 257 257 |9 9 delete the word 'change’ Thank you for the comment. We have deleted this word.
Ecosystem Services,
and Biodiversity
Sally Sims 141565 TextRegion |07. Ecosystems, 262 34 "Projections suggest continued primary production increases over the next century under a higher scenario We agree that there is large uncertainty in existing projections of terrestrial primary production. We have
Ecosystem Services, (11%%00059% under RCP8.5;" modified the text to emphasize this even more strongly and unequivocally. We also now specifically mention
and Biodiversity | strongly disagree that this will be the case under RCP8.5. The papers cited do not adequately take mortality heat wave, drought, fire and insect effects with references, directing the reader to the Forest Chapter for more
from 'hot droughts' into account, especially under RCP 8.5 after about 2050. Friend et al does recognize that the | details. We must, however, acknowledge that existing model projections suggest an increase in primary
impact of drought negates increases in NPP due to CO2 in certain areas of the globe, including western NA. production with the factors they do consider
Droughts have been increasing across the US (see Peters, M., L. Iverson, and S. Matthews. 2014. Spatio-
temporal trends of drought by forest type in the conterminous United States, 1960-2013 [scale 1:12,000,000].
Res. Map NRS-7. U.S. Department of Agriculture, Forest Service, Northern Research Station., Newtown Square,
PA.) and are projected to increase greatly into future (we have 2 papers in press on this)
are the 11-59% for US, or global?
sally Sims 141569 TextRegion |07. Ecosystems, 274 18 "There s still uncertainty in how climate change will We agree that there is large uncertainty in existing projections of terrestrial primary production. We have
Ecosystem Services, 20 impact productivity (Norby and Zak 2011, Rykaczewski and Dunne 2011, Bopp et al. 2013, modified the text to emphasize this even more strongly (see response to comment above)
and Biodiversity 21 Franks etal. 2013a, Laufki } tter et al. 2015, Wieder et al. 2015, Smith et al. 2016), but the
22 potential for large changes is clear, so management and monitoring approaches should
23 acknowledge this potential."
as per my previous comment on the Friend paper suggesting increases throughout the century, | strongly
recommend that you tone that statement down to look more like this one, but that emphasis that with
drought, needs to align with protecting against massive mortality due to 'hot droughts'
Sally Sims. 141570 Whole Page [07. Ecosystems, 257 Line 6-8: After United States. Next sentence should read. Marine, terrestrial, and freshwater species are Thank you for the comment. We have significantly changed this section, so this comment is no longer relevant.
Ecosystem Services, responding to climate change by expressing different traits, altering behaviors, shifting ranges, and changing the
and Biodiversity timing of biological events. Climate change will likely outpace the rate at which some species can adapt.
Line 9: Delete and after interactions,
Lines 26-28: This sentence is not coherent. Suggested text: The impacts of climate change vary by region and
species. Confidence has increased for many projected climate impacts.
Sally Sims 141571 Whole 07. Ecosystems, Be consistent throughout this section in including aquatic or freshwater when discussing impacts that include We have updated our use of the term "aquatic” so that it refers to aquatic environments broadly (i.e., terrestrial
Chapter Ecosystem Services, marine, terrestrial, and aquatic (or ) habitats. Use either oraquatic and aquatic environments), and have used " " to distinguish from marine environments.
and Biodiversity
Sally Sims. 141573 Whole Page [07. Ecosystems, 259 Lines 12-14 should read: The impacts of climate change vary by region and species. Confidence has increased | We have updated this sentence to: Our understanding of climate change impacts and responses of biodiversity
Ecosystem Services, for many projected climate impacts. and ecosystems has improved since NCA3, and the expected consequences of climate change will vary by
and Biodiversity region, species, and ecosystem type
Sally Sims. 141574 Whole Page [07. Ecosystems, 267 Comment Ch 7, page 267: Add text to Key Messages and end of this section to discuss multi-stakeholder Thank you for the comment. We have added in this suggested text.
Ecosystem Services, initiatives to address mid- to large-scale ecosystem restoration and its overlap with connectivity and as a factor
and Biodiversity in restoring ecosystem health. For example, floodplain restoration meets multiple goals. Add regional
approaches to the di of federal [See text, next paragraph.]
Add text to Ch 7, page 267, line 12: Suggested text: Work on large-scale ecosystem restoration, habitat
connectivity, and ecosystem services is building momentum through collaborations among federal, state, tribal,
educational institutions, nongovernmental organizations, and partnerships (such as the USFWS Regional
Landscape Conservation Cooperatives). Large ecosystems such as the Great Lakes, Chesapeake Bay,
Everglades, Connecticut River, Platte River Basin, and others, and their embedded human communities are
benefiting from evolving collaborations that engage traditional and new natural resource stakeholders in
ecosystem restoration for multiple benefits (https://| org/; http:/, org)
David Wojick 141616 TextRegion |07. Ecosystems, 257 257 |3 1 This Key message doesn't seem well thought out. It seems like a lot of ideas in one key message. We have made substantial changes to the key messages by expanding from 2 to 4 key messages and limited

Ecosystem Services,
and Biodiversity

the scope of each message.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfan E.nd Comment Response
ID Type Number | Page [Page [ Line | Line

David Wojick 141623 TextRegion |07. Ecosystems, 265 [265 |2 3 Here is the text: Volume I of the Fourth U.S. National Climate Assessment was prepared and Volume 2 is being prepared in
Ecosystem Services, 2 Key Message 1: The resources and ecosystem services that people depend on for livelihoods, compliance with Section 515 of the Treasury and General Government Appropriations Act for Fiscal Year 2001
and Biodiversity 3 ion, and well-being are ir atrisk from the impacts of climate change. (P.L. 106-554) and information quality guidelines issued by the Department of Commerce / National Oceanic

Comment: This text falsely states a speculative conjecture as an established physical fact. Itis not known that  |and Atmospheric Administration pursuant to Section 515

climate change poses increasing risks. This conjecture is based primarily on questionable computer models that | (http://www.cio.noaa.gov/services_programs/info_quality. html). For purposes of compliance with Section 515

are far too sensitive to human activities, especially CO2 emissions. Actual climate change may well be these documents are deemed a “highly influential scientific assessment” (HISA) and contain expert assessments

beneficial. of the relevant scientific literature that are peer-reviewed by the National Academy of Sciences. The report

This text probably violates the Quality Act that federal agencies ensure and maximize |graphics follow the ISO 19115 standard which includes the necessary information to achieve reproducibility.

the "quality, objectivity, utility, and integrity of information disseminated by the agency." This text exhibits Assertions that global climate models are not useful or adequate for making climate projections at appropriate

neither quality, objectivity, utility nor integrity. To begin with there is neither objectivity nor integrity, as these  |spatial scales do not accurately represent the scientific understanding of climate change or the assessment of

errors have been pointed out repeatedly during the previous series of National should |the pe d literature as in NCA4 Vol. I. NCA4 Vol. 1, which provides the underlying scientific

not be necessary), yet they persist. As a result there is no quality or utility. basis for the impacts analyses in Vol. 2, addresses observations of past trends in climate, including severe
weather events, the ability of global climate models to reproduce those trends, and the projections of future
changes in climate and the models used to make those projections. On models in general, it states: “Confidence
in the useful of the future by global climate models is based on multiple factors.
These include the fundamental nature of the physical processes they represent, such as radiative transfer or
geophysical fluid dynamics, which can be tested directly against or i ions to

that model are valid. They also include the vast body of literature dedicated to

evaluating and assessing model abilities to simulate observed features of the earth system, including large scale
modes of natural variability; and to reproduce their net response to external forcing that captures the interaction
of many processes which produce observable climate system feedbacks (e.g., Flato et al. 2013).” (Chapter 4)
Regarding the specific performance of global climate models in reproducing observed trends, on extreme
precipitation, for example, Vol. 1 concludes: “The frequency and intensity of extreme heat and heavy
precipitation events are increasing in most continental regions of the world (very high confidence). These trends
are consistent with expected physical responses to a warming climate. Climate model studies are also consistent
with these trends, although models tend to underestimate the observed trends, especially for the increase in
extreme precipitation events (very high confidence for high for extreme ”

David Wojick 141624 TextRegion |07. Ecosystems, 265 [265 |7 10 Here is the text: Volume I of the Fourth U.S. National Climate Assessment was prepared and Volume 2 is being prepared in
Ecosystem Services, 7 Climate change may outpace the rate at which species can adapt. compliance with Section 515 of the Treasury and General Government Appropriations Act for Fiscal Year 2001
and Biodiversity 8 Projections suggest many shifts could substantially alter species interactions, create (P.L. 106-554) and information quality guidelines issued by the Department of Commerce / National Oceanic

9 mismatches in resources, and reconfigure with uncertain for and Atmospheric Administration pursuant to Section 515

10 ecosystem function and services. (http://www.cio.noaa.gov/services_programs/info_quality.html). For purposes of compliance with Section 515,

Comment: This text falsely states a speculative conjecture as an established physical fact. This referenced these documents are deemed a “highly influential scientific assessment” (HISA) and contain expert assessments

projections are based primarily on questionable computer models that are far too sensitive to human activities, |of the relevant scientific literature that are peer-reviewed by the National Academy of Sciences. The report

especially CO2 emissions. Actual climate change may well be beneficial. graphics follow the ISO 19115 standard which includes the necessary information to achieve reproducibility.
Assertions that global climate models are not useful or adequate for making climate projections at appropriate
spatial scales do not accurately represent the scientific understanding of climate change or the assessment of
the peer-reviewed literature as presented in NCA4 Vol. I. NCA4 Vol. 1, which provides the underlying scientific
basis for the impacts analyses in Vol. 2, addresses observations of past trends in climate, including severe
weather events, the ability of global climate models to reproduce those trends, and the projections of future
changes in climate and the models used to make those projections. On models in general, it states: “Confidence
in the useful of the future by global climate models is based on multiple factors.
These include the fundamental nature of the physical processes they represent, such as radiative transfer or
geophysical fluid dynamics, which can be tested directly against or i ions to

that model are valid. They also include the vast body of literature dedicated to

evaluating and assessing model abilities to simulate observed features of the earth system, including large scale
modes of natural variability; and to reproduce their net response to external forcing that captures the interaction
of many processes which produce observable climate system feedbacks (e.g., Flato et al. 2013).” (Chapter 4)
Regarding the specific performance of global climate models in reproducing observed trends, on extreme
precipitation, for example, Vol. 1 concludes: “The frequency and intensity of extreme heat and heavy
precipitation events are increasing in most continental regions of the world (very high confidence). These trends
are consistent with expected physical responses to a warming climate. Climate model studies are also consistent
with these trends, although models tend to underestimate the observed trends, especially for the increase in
extreme precipitation events (very high confidence for high for extreme ”

Alexey Shiklomanov 141728 TextRegion |07. Ecosystems, 257 [259 |18 14 The %e0iSummary Overview%,U7 as written has run-on sentences and is not very clear, and should be revised. |We have made substantial changes to the introduction and have removed the run on sentence. We followed the|
Ecosystem Services, In addition, the authors should consider using the %o0iIntroduction%.0@ paragraph as the executive summary, ~|guidance from USGCRP which required the use of verbatium text taken from the State of the Sector and Key
and Biodiversity and beginning the chapter with the %oUiState of the Sector%.0z section to avoid . Messages.

David Wojick 141729 Text Region |07. Ecosystems, 264 264 5 37 The information contained in the Regional Roll up section does not add significantly to the chapter or the report [ Thank you for the comment, we are taking your suggestion and incorporating it into a map of the U.S. where the
Ecosystem Services, as a whole. All of the case studies mentioned are discussed in far more detail in the regional chapters. Rather  [reader can click on a region to see the impact and adaptation efforts taking place in that region with links out the
and Biodiversity than try to convey these case studies in several sentences, authors should consider pointing readers to the region for more detail.

biodiversity and ecosystem related topics covered in the regional chapters (e.g. For examples of how climate
change is impacting regional fisheries, see the Alaska and Northeast chapters). Authors could also consider
moving Figure 7.1 to the Regional Roll up section and adding the case studies to the map with links to the
relevant regional chapters.

David linouye 141782 Text Region |07. Ecosystems, 259 35 add period to "etal." Thank you for the comment, a period was added.
Ecosystem Services,
and Biodiversity

David linouye. 141783 TextRegion |07. Ecosystems, 259 37 add period to "etal." Thank you for the comment, a period was added.

Ecosystem Services,

and Biodiversity




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfan E.nd Comment Response
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David linouye 141784 TextRegion |07. Ecosystems, 260 7 In addition to Wiens 2016, could cite this paper, documenting altitudinal changes in bumble bee species in Thank you for the comment, the citation was added.
Ecosystem Services, Colorado:
and Biodiversity Pyke, G. H., J. D. Thomson, D. W. Inouye and T. J. Miller. 2016. Effects of climate change on phenologies

and distributions of bumble bees and the plants they visit. Ecosphere 7(3): DOI 10.1002/ecs2.1267

David linouye 141785 TextRegion |07. Ecosystems, 262 7 add period to "et al." Thank you for the comment, a period was added.
Ecosystem Services,
and Biodiversity

David linouye 141786 Text Region |07. Ecosystems, 263 18 "which" should be "that" Thank you for the comment, the sentence was rewritten.
Ecosystem Services,
and Biodiversity

David linouye 141787 TextRegion |07. Ecosystems, 264 25 “are" should be "is" Thanks for the comment, the paragraph was rewritten.
Ecosystem Services,
and Biodiversity

David linouye 141788 TextRegion |07. Ecosystems, 264 26 delete the second semicolon Thanks for the comment, the paragraph was rewritten.
Ecosystem Services,
and Biodiversity

David linouye 141789 Text Region |07. Ecosystems, 269 15 compound adjective is missing a hyphen: "climate-induced" Thanks for the comment, the text was rewritten.
Ecosystem Services,
and Biodiversity

David linouye 141790 Text Region |07. Ecosystems, 264 14 "which" should be "that" Thanks for the comment, the word "which" is not contained in line 14 page 264 or in the lines immediatly before
Ecosystem Services, orafter.
and Biodiversity

David linouye 141791 TextRegion |07. Ecosystems, 269 37 The same issue of late spring frosts also impacts wildflowers in the Rocky Mountains. E.g., Thank you for the comment, which we agree is relevant to the chapter and an important aspect of changing
Ecosystem Services, Inouye, D. W. 2008. Effects of climate change on phenology, frost damage, and floral abundance of phenology. We have incorporated text to reflect this example, although we determined that more recent and
and Biodiversity montane wildflowers. Ecology 89:353-362. relevant citations are available to support this idea.

David linouye 141792 TextRegion |07. Ecosystems, 270 13 This study was able to partition the adaptive response to climate change by a wildflower into plasticity and Thank you for the comment. We added this reference to the adaptive capacity section and mentioned the role
Ecosystem Services, evolutionary components: of both plasticity and biological adaptation in response to climate change.
and Biodiversity Anderson, J. T., D. W. Inouye, A. McKinney, and T. Mitchell-Olds. 2012. Phenotypic plasticity and adaptive

evolution contribute to advancing flowering phenology in response to climate change. Philosophical
Transactions of the Royal Society 279(1743): 3843-3852.
David linouye 141793 TextRegion |07. Ecosystems, 271 31 add hyphen: under-predicted Thanks for the comment, a hypen was added.
Ecosystem Services,
and Biodiversity

Susanne Moser 141794 Text Region |07. Ecosystems, 269 24 Here and a few other places, e.g., Page 270 Line 23, there are split infinitives. Thank you for the comment. We think that split-infinitives are fine.
Ecosystem Services,
and Biodiversity

Christen Armstrong 141920 Whole Page |07. Ecosystems, 260 shouldn't you include a discussion of complete lost of certain iconic habitats%.0_like coral reefs? And how that | Coral reefs, which provide shoreline protection and support fisheries and recreation, are also threatened by
Ecosystem Services, will affect ecosystem? ocean warming The loss of benefits with coral reefs in the U.S. is projected
and Biodiversity to be $140 billion by 2100 (Ch. 9: Oceans).

David Wojick 141921 TextRegion |07. Ecosystems, 264 264 |9 12 cross reference Chapter 9 which also covers heat waves We have changed this section significantly so this comment is no longer relevant.

Ecosystem Services,

and Biodiversity

David Peterson 142397 Whole 07. Ecosystems, This chapter has an ambitious, perhaps impossible scope, covering a broad range of issues. The generaltoneis | Thank you for the comment. We added examples of potential benefits, such as extended growing season, and
Chapter Ecosystem Services, somewhat biased, in that most of the effects of climate change are interpreted in a negative, rather than a extened time for warm weather recreational activites. Additionally, impacts are not inhearently negative, as

and Biodiversity neutral, context. This could be remedied by including a broader range of scientific literature that supports there are positive impacts, but we have expanded the use of the word "effect” where appropriate. Based on the
positive and neutral outcomes, rather than the current focus on only the literature that supports negative extensive research done by the authors, most of the effects of climate change are expected to be negative
outcomes. Note especially the up-front use of the word %oUiimpacts,%c08 rather than the more neutral rather than positive.
oUieffects. %008 Perceptions of negative changes are possible only in the context of human values, a point
that needs to be stated early and often. Unfortunately, the perspective of this chapter is not consistent with the
more balanced perspective of nearly all other chapters in the report.

David Peterson 142398 Text Region |07. Ecosystems, 262 27 Stating that %oUiTerrestrial primary production has increased over the 20th century%oU_ due to the fertilizing As described in the Graven, Wenzell, Zhu and Cambell references, there are multiple lines of evidence supporting
Ecosystem Services, effect of i ic CO2%:00 is y speculative. The literature on this topic a *global* terrestrial primary production increased in the latter 20th/early 21st century. However, we now 1)
and Biodiversity includes positive, neutral, and negative perspectives about this topic. more strongly note prominent regional exceptions to this trend; 2) back off the primary attribution of this to CO2

by instead listing it as only one of many factors potentially contributing to this trend.

David Peterson 142399 TextRegion |07. Ecosystems, 262 32 Stating that %.0l Projections suggest continued primary production increases%oU_%<Ul is a small slice of the | We agree that there is large uncertainty in existing projections of terrestrial primary production. We have
Ecosystem Services, literature. There is no consensus on this issue, and effects will almost certainly depend on both individual modified the text to emphasize this even more strongly (see response to comment above).
and Biodiversity species responses and the limiting factors stated in the following lines.

David Peterson 142400 Text Region |07. Ecosystems, 265 34 Could not earlier onset of spring also create opportunities for agriculture, the ability to grow different | Thank you for your comment. We agree that this is an important aspect of changing phenology, and have added|
Ecosystem Services, crop species and varieties, including longer-duration varieties that would have higher yields? The latteris additional text to reflect this point on pg 266. We would also note to the reveiwer that the positive impacts of a
and Biodiversity already happening in the upper Midwest U.S. (e.g., 90-day corn instead of 60-day corn). prolonged growing season are already noted elsewhere in the chapter (see pg 261).

David Peterson 142401 TextRegion |07. Ecosystems, 271 9 What s meant by %.0iimportant industries%.0% here? Fisheries and forests are not industries, although the | Thank you for your comment. Fishing and forestry are commonly refered to as "industries" but we see a benefit
Ecosystem Services, resources they provide may have commercial value. in rewording this sentence to read as "...ecosystem productivity that supports important provisioning services
and Biodiversity including fisheries and forest harvests for food and fiber."

Linda Heath 142432 Whole 07. Ecosystems, This is a very i of and bi ity changes due to climate. Itwouldbe | We have greatly expanded our discussion of ecosystem services and have included examples in all sections of

Chapter Ecosystem Services, helpful to identify the specific species which human populations are most dependent on for economic resources |the report and included a new key message specifically on ecosystem services.

and Biodiversity

and the extinction risks associated with those species. There should be more of a discussion on why biodiversity
is important to maintain. The specific ecosystem services for all the species and regions discussed need to be
presented, all of these changes by themselves have no meaning, the "why do | care" question needs to be
answered for all the expected changes.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfan E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
Mark Muyskens 143194 TextRegion |07. Ecosystems, 266 266 |12 16 Here is the present text: We have reviewed the source of information suggested by the comment and find that it does not meet the
Ecosystem Services, 12 Key Message 2: Natural resource management will increasingly require planning for an guidance to authors on Information Quality. This guidance assures that sources comply with Information Quality
and Biodiversity 13 uncertain future. Adaptation strategies that are flexible and coordinated at landscape and Act for (1) utility, (2) P y and ility, (3) objectivity, and (4) integrity and security.
14 large marine ecosystem scales have rapidly progressed and theirimplementation is Volume | of the Fourth U.S. National Climate Assessment was prepared and Volume 2 is being prepared in
15 continually being refined to address emerging impacts of climate change and how those compliance with Section 515 of the Treasury and General Government Appropriations Act for Fiscal Year 2001
16 impacts are compounding with other stressors on our valued resources. (P.L. 106-554) and information quality guidelines issued by the Department of Commerce / National Oceanic
Comment: This message is so vague that it is However, the seems to be that there are |and Atmospheric Administration pursuant to Section 515
increased risks coming from climate change and extreme weather. This is speculation falsely asserted as (http://www.cio.noaa.gov/services_programs/info_quality.html). For purposes of compliance with Section 515,
established physical fact. There is no scientific message here. Itis increasingly likely that what little human these documents are deemed a “highly influential scientific assessment” (HISA) and contain expert assessments
caused climate change there is will be beneficial. The fact that the CMIP5 models run hot is well known. See just | of the relevant scientific literature that are peer-reviewed by the National Academy of Sciences. The report
as an example "Lukewarming: The New Climate Science that Changes Everything," Patrick J. Michaels and Paul |graphics follow the ISO 19115 standard which includes the necessary information to achieve reproducibility.
C. Knappenberger, Cato Institute, 2016. https://store. cato.org/book/lukewarming
Social Science | Coordinating 143356 Text Region |07. Ecosystems, 266 266 1 3 Are there no citations for this statement? Thank you for the comment. We have added a reference to the CIRA2.0 report.
Committee Ecosystem Services,
and Biodiversity
Social Science |Coordinating 143357 Text Region |07. Ecosystems, 266 266 |4 10 Are there more recent citations/examples? Thank you for the comment, we have substantially re-worked this section and have included more recent
Committee Ecosystem Services, citations and examples.
and Biodiversity
Carole LeBlanc 143406 Whole 07. Ecosystems, While mentioned elsewhere, this chapter might also benefit from referencing Harvard's Dr. Paul Epstein, re: his [ Thank you for the suggestion. We linked to the health chapter rather than adding this specific reference.
Chapter Ecosystem Services, seminal work on the critical between the and of infectious (i.e., vector-
and Biodiversity borne) diseases and climate change.
Aimee Delach 143597 Whole 07. Ecosystems, We do appreciate the inclusion of a chapter on %J0iEcosystems,%o0 but in our estimation it does not capture | Thank you for the comment. When writing this chapter we were not trying to include a comprehensive list of the
Chapter Ecosystem Services, the full range of climate change impacts on species and habitats, but instead focuses mostly on phenologic full range of impacts on species as that would require an entire new volumn dedicated to ecosystems,
and Biodiversity mismatch, range shifts and the spread of invasive species. These are important effects, but hardly a ecosystem services and biodiversity. As an author team, we discussed the most important aspects that we
comprehensive list. Furthermore, examples offered in the Ecosystems are weighted strongly toward species should include, specifically focusing on what is new since NCA3. Additionally, in the guidance for this report, as
with important human uses (e.g., lobster) or human health implications (e.g., lyme disease), and give less well as from many other commenters, we were told to highlight examples that were relevent and important to
attention to ecosystem function and biodiversity than is warranted. humans. We do include discussions on ecosystem function and biodiversity and think we treat those topics with
appropriate detail given the multitude of other topics that need to be discussed.
Shaye Wolf 143653 Whole 07. Ecosystems, Itis not acceptable for this chapter to fail to include a key message on increasing species extinction risk from | Added statement about climate change now being accepted national and internationally as a threat to species
Chapter Ecosystem Services, climate change. One of the most serious, and permanent, threats to biodiversity and ecosystem function from | extinction, just before the regional role up section.
and Biodiversity climate change is local and global species extinctions. The Ecosystems chapter of the Third NCA appropriately
included a key message on extinction, and this chapter should include a similar message: %o0iLandscapes and
seascapes are changing rapidly, and species, including many iconic species, may disappear from regions where
they have been prevalent or become extinct, altering some regions so much that their mix of plant and animal
life will become almost unrecognizable%oUB(Melillo et al. 2014 at 196).
Shaye Wolf 143655 Whole 07. Ecosystems, This chapter should include a section on observed and predicted climate-change-related population declines and | Added statement about climate change now being accepted national and intemationally as a threat to species
Chapter Ecosystem Services, extinctions. This is a major omission that must be corrected. This section should discuss the key pointthat US [ extinction, just before the regional role up section.
and Biodiversity species are already climate-related declines and local extirpations, and this is one of the
most serious threats to biodiversity and ecosystem function.
Key studies that should be included are:
Parmesan, C. 2006. Ecological and evolutionary responses to recent climate change. Annual Review of Ecology,
Evolution, and Systematics 37: 637-669.
Cahill etal. (2012) identified 136 studies which indicated that climate change was associated with local
extinctions or declines. This study also identified the mechanisms by which species are threatened by climate
change, some of which are missing from this chapter.
Cahill, A.E. etal. 2012. How does climate change cause extinction? Proceedings of the Royal Society B,
doi:10.1098/rspb.2012.1890.
Wiens (2016) found that cli lated local are already widesp and have occurred in hundreds
of species, including almost half of the 976 species surveyed.
Wiens, John J., Climate-related local are already among plant and animal species, 14
PLoS Biology €2001104 (2016).
Pacifici et al. (2017) estimated that nearly half of terrestrial non-flying threatened mammals and nearly one-
quarter of threatened birds may have already been negatively impacted by climate change in at least part of
their distribution. The study that %00 of large numbers of threatened species are likely to
be already affected by climate change, and %.0_ conservation managers, planners and policy makers must
take this into account in efforts to safeguard the future of biodiversity.%o0m
Pacifici, Michela et al., Species%o0?2 traits influenced their response to recent climate change, 7 Nature Climate
Change 205 (2017).
Scheffers et al. (2016) meta-analysis reported that climate change is already impacting 82 percent of key
ecological processes that form the foundation of healthy ecosystems and on which humans depend for basic
needs.
Scheffers, Brett R. etal., The broad footprint of climate change from genes to biomes to people, 354 Science 719
Shaye Wolf 143656 Text Region |07. Ecosystems, 257 259 18 37 The Summary Overview and State of the Sector repeat certain paragraphs verbatim. This is too repetitive, and | Based on guidance from USGCRP, the Executive Summay (in which the Summary Overview is contained) is
Ecosystem Services, doesn't seem to occur in other chapters. supposed to be verbatim from the underlying text.
and Biodiversity
Shaye Wolf 143657 TextRegion |07. Ecosystems, 263 263 13 15 The last sentence in the Changing Primary Productivity section is confusing and seems to state that climate The wording has been corrected so that the meaning is clear and consistent with the papers cited.

Ecosystem Services,
and Biodiversity

change will lead to increased productivity at higher levels and increased fisheries catch. This is not what the
cited references suggest.
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George Bakken 143665 TextRegion |07. Ecosystems, 276 [292 |1 20 Chapter 7 pp. 276 ff "References” Thank you for the comment. We have fixed the citations.
Ecosystem Services, A large fraction of the citations are incomplete throughout. | hope you have staff completing these. It would
and Biodiversity take me the better part of a week to fixas much as I could, and I'd (hopefully) be duplicating someone else's

work.

Here are a few from a haphazardly chosen page on toward the middle of the section (Chapter 7 p. 284):
lines 3-4 read:

Laufki | tter, C., M. Vogt, N. Gruber, O. Aumont, L. Bopp, E. Buitenhuis, and S. C. Doney. 2015. Drivers and
uncertainties of future global marine primary:6955%.006984.

Complete citation:

Laufkl | tter, C., M. Vogt, N. Gruber, 0. Aumont, L. Bopp, E. Buitenhuis, and S. C. Doney. 2015. Drivers and
uncertainties of future global marine primary production in marine ecosystem models :6955%0006984. Alfred
Wegner Institute, Germany. DOI: 10.5194/bg-12-6955-2015

Lines 5-6 read:

Laws, A. N.,and A. Joern. 2013. Predator %+00 prey interactions in a grassland food chain vary with
temperature and food quality: 977%.00986.

Complete citation:

Laws, A. N.,and A. Joern. 2013. Predator %+U0 prey interactions in a grassland food chain vary with
temperature and food quality. Oikos:122(7):977%.00986.

Lines 7-8 read:

Lefort, S., 0. Aumont, L. Bopp, and T. Arsouze. 2015. Spatial and body-size dependent response of marine
pelagic communities to projected global climate change:154%.00164.

Complete citation:

Lefort, S., 0. Aumont, L. Bopp, and T. Arsouze. 2015. Spatial and body-size dependent response of marine
pelagic communities to projected global climate change. Global Change Biology: 21(1):154%000164.
Lines 9-10 read:

Lenoir, J., and J. Svenning. 2015. Climate-related range shifts %00 a global multidimensional synthesis and

Union of Union of 143704 Whole 07. Ecosystems, The content on this chapter seems more focused on specific ecosystem services as they relate to biodiversity Thank you for the comment. We have added a section in the State of the Sector specifically on ecosystem

Concerned Concerned Chapter Ecosystem Services, and species composition, rather than on ecosystems services and ecosystems as a whole. services and included a new key message specifically on ecosystem services as a whole.

Scientists Scientists and Biodiversity

Union of Union of 143705 Text Region | 07. Ecosystems, 259 259 |7 11 The clear statement on changes in the evidence from the previous NCA was much appreciated. 1t would be We greatly appreciate the reviewer's comment.

Concered Concerned Ecosystem Services, great to see more such statements throughout the report.

Scientists Scientists and Biodiversity

Andrew Philipose 143925 TextRegion |07. Ecosystems, 266|266 |23 28 Can you also give a specific example of climate change refugia and how we can utilize them? Is this suggesting | Thank you for the comment, examples have been added.

Ecosystem Services, building wildlife corridors like those constructed in Banff National Park, connecting habitat spaces?
and Biodiversity In the same way, can you provide an example of assisted migration mitigating the effects of habitat or
biodiversity loss?

Michael MacCracken 144300 Text Region |07. Ecosystems, 260 260 5 7 The phrasing of the sentence makes it seem as if the various species had conventions of their members and Thank you for the comment, this sentence has been rephrased.
Ecosystem Services, decided to have a smaller range. Rephrasing is need to make clear this has bee forced on them by climate
and Biodiversity change. So, sentence might be of form "Climate change has led to reductions in the latitudinal and/or elevation

ranges of over half of studied terrestrial plant and animal species in North America; this has generally involved
poleward shifts in latitude and upward shifts in their elevation." The next sentence has a similar problem of
making this sound intentional rather than forced.

Michael MacCracken 144301 Text Region |07. Ecosystems, 260 260 10 12 It needs to be mentioned that ocean acidification can also affect the responses of species, and so their range. Thank you for the comment, we have included references to ocean acidification and linked out to the Oceans
Ecosystem Services, chapter which discusses OA in greater detail. Additionally, we mention OA under Key Message 1, Key Message
and Biodiversity 3,and Key Message 4 and provide some more detail in those sections.

Michael MacCracken 144302 Text Region |07. Ecosystems, 260 260 13 13 I'd suggest changing "will" to "are likely to" or "are expected to" Thank you for the comment. We have removed this sentence.

Ecosystem Services,
and Biodiversity

Michael MacCracken 144303 Text Region |07. Ecosystems, 260 260 15 16 Again, | would think ocean acidification needs to be mentioned as an increasing influence, including that it tends | Thank you for the comment, we have included references to ocean acidification and linked out to the Oceans
Ecosystem Services, to be more influential in colder waters, so tends to limit the northward shifting option for responses. chapter which discusses OA in greater detail. Additionally, we mention OA under Key Message 1, Key Message
and Biodiversity 3,and Key Message 4 and provide some more detail in those sections. We agree OS is an important topic but

since it is discussed in detail elsewhere in the report, we are utlizing cross referencing to help streamline our
chapter.

Michael MacCracken 144304 Text Region |07. Ecosystems, 260 260 16 20 Perhaps here is where to specifically mention ocean acidification Thank you for the comment, we have included references to ocean acidification and linked out to the Oceans
Ecosystem Services, chapter which discusses OA in greater detail. Additionally, we mention OA under Key Message 1, Key Message
and Biodiversity 3,and Key Message 4 and provide some more detail in those sections.

Michael MacCracken 144305 TextRegion |07. Ecosystems, 264 264 |28 30 My understanding is, however, that there are also adverse impacts to some species in Alaska due towarming | Thank you for the comment. We have updated this section signficantly, and now have a map with example case
Ecosystem Services, waters and so a greater likelihood of fish diseases. It would seem to me useful to indicate that at any given studies, thus we will not go into as much detail here.
and Biodiversity location there can be changes that could have the potential to be beneficial for the species and/or the

ecosystem and others that would be detrimental--and that, overall, the disruption of the existing ecosystems,
particularly the rate of change that is being forced, is likely quite problematic, but with a lot still to be learned.
Michael MacCracken 144306 Text Region |07. Ecosystems, 266 266 |8 8 Really need to scrub the word "may" as virtually meaningless and make a choice from the likelihood lexicon--in | This section of text has been substantially reworked and no longer contains the reference to "may". However,

Ecosystem Services,
and Biodiversity

this case the choice probably depending on the period being talked about. For 2100 and high scenario, probably
"virtually certain" or "will", for 2050 probably "very likely" for species having a narrow range and "likely" for
species having a narrow range. And so on. But "may" really gives no hint of likelihood and timing, etc.

the heart of this comment refers to the use of may generally. We have standardized the likelihood language and|
removed the use "may" where possible. However, there are many areas of ecology that are under researched
and we were unable to ascribe strong confidence towards any likelihood language. In those instances we kept
the word "may" as it accuratly describes the lack of knowledge in terms of likelihood or timing.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfan E.nd Comment Response
ID Type Number | Page [Page [ Line | Line

Michael MacCracken 144307 TextRegion |07. Ecosystems, 266 [266 |24 24 Another "may" to be replaced by a word from lexicon--so perhaps say "will need to be considered"” and atthe | This section of text has been substantially reworked and no longer contains the reference to "may". However,
Ecosystem Services, end of the sentence adding a phrase such as "if the viability of the species is to be sustained." the heart of this comment refers to the use of may generally. We have standardized the likelihood language and|
and Biodiversity removed the use "may" where possible. However, there are many areas of ecology that are under researched

and we were unable to ascribe strong confidence towards any likelihood language. In those instances we kept
the word "may" as it accuratly describes the lack of knowledge in terms of likelihood or timing.

Michael MacCracken 144308 Whole 07. Ecosystems, | was surprised to find so little on migrating species (mainly for birds) or on the issue of how to be dealing with | Thank you for the comment. We have added specific details on extinction under two key messages.

Chapter Ecosystem Services, protected species with very limited ranges--how might that be done? There is also really no mention of the
and Biodiversity likelihood that quite a number of species won't be able to adapt and will go extinct. The international
on this suggest this will be an important impact, and yet virtually no mention.

Michael MacCracken 144309 Text Region |07. Ecosystems, 269 269 27 29 Two more instances of "may" to replace using words from the lexicon. Also page 270, lines 1,8, 11, 16 ...--would | This section of text has been substantially reworked and no longer contains the reference to "may". However,
Ecosystem Services, be good to do search of the chapter. the heart of this comment refers to the use of may generally. We have standardized the likelihood language and|
and Biodiversity removed the use "may" where possible. However, there are many areas of ecology that are under researched

and we were unable to ascribe strong confidence towards any likelihood language. In those instances we kept
the word "may" as it accuratly describes the lack of knowledge in terms of likelihood or timing.

Whole 07. Ecosystems, Suggest you add more text on cascading effects,e.g. warmer temperature, especially combined with drought, | Thank you for the comment. We have noted your suggestion and added more text on compounding stressors

Chapter Ecosystem Services, sometimes increases wildfires, with cascading effects involving biodiversity and ecosystem services. A complex
and Biodiversity connection exists among many variables on the location. citations: &

Williams. 2016. Impact of anthropogenic climate change on wildfire across western US forests. PNAS. 113:
11770--11775. doi: 10.1073/ pnas.1607171113; Allen et al. 2015. On underestimation of global vulnerability to
tree mortality and forest die-off from hotter drought in the Anthropocene. Ecosphere. 6: article129.
doi:10.1890/ES15-00203.1; Berner et al 2017. Tree mortality from fires, bark beetles, and timber harvest during
a hotand dry decade in the western United States (2003--2012). Environ. Res. Lett. 12: 065005.
https://doi.org/10.1088/1748-9326/aa6f94; Enright et al 2015. Interval squeeze: altered fire regimes and
demographic responses interact to threaten woody species persistence as climate changes. Fron. Ecol. Environ.
13: 265--272. http://onlinelibrary.wiley.com/doi/10.1890/140231/full; Gergel et al 2017. Effects of climate
change on snowpack and fire potential in the western USA. Cl. Change. 141: 287.
https://link.springer.com/article/10.1007/510584-017-1899-y >wt_mc=alerts. TOCjournals; Harvey et al 2013.
Influence of recent bark beetle outbreak on fire severity and post-fire tree regeneration in montane Douglas-fir
forests. Ecology 94: 2475--2486. doi:10.1890/13-0188.1; Keeley & Syphard. 2016. Climate change and future
fire regimes: Examples from California. Geosciences 6(3). http://www.mdpi.com/2076-3263/6/3/37/html;
Mitchell et al 2014. Future climate and fire interactions in the southeastern region of the United States. Forest
Ecol & Mgmt. 327:316-326. http://dx.doi.org/10.1016/j.foreco.2013.12.003; Sankey etal 2017. Climate,
wildfire, and erosion ensemble foretells more sediment in western USA watersheds. Geophysical Research
Letters. 44:8884--8892. doi:10.1002/2017GL073979. \n\n\n\n\n

Whole 07. Ecosystems, The chapter will benefit by adding more text and giving greater emphasis to the extent and effects of Comment accepted and revision to the text has been made.

Chapter Ecosystem Services, interactions of changes in climate with non-climate influences on species and habitat. For example, Most of the
and Biodiversity reduction in habitat and impacts to species are still due to non-climate influences, but there are increasing

observations of such impacts being exacerbated by various aspects of climate change, and a greater role for
climate change effects is expected in the future under projected increases in the rate and magnitude of changes
in climate. An example is the Florida Keys, an area where natural communities already are greatly reduced and

due to human . Many species and subspecies of plants and animals there already are
at high risk of extinction (and listed as threatened or endangered under the Endangered Species Act, for that
reason). Effects of climate change, including sea level rise and associated storm surge, already are impacting
much the remaining natural habitat and freshwater aquifers, and these impacts are particularly great with
extreme events, e.g., hurricanes that are of greater intensity as a result of changing climate. Regardless of the
climate change scenario used, the projections are for increasing sea level and storm surge over time, and given
that sea level rise will continue for centuries, this is significant. The same challenges occur along parts of the
Atlantic and Gulf Coasts where human developments have already had impacts and climate changes will
exacerbate the effects on biodiversity and ecosystem services.

Whole 07. Ecosystems, The chapter implies a far greater level of implementation of climate change adaptation work than appears to be | Thank you for the comment. We have added a key message (KM4) on adaptation and natural resource

Chapter Ecosystem Services, occurring. Although there are examples of such implementation around the US, they are spotty at best and in management to asses what has been done and the challenges that remain to incorporate climate adaptation
and Biodiversity many (perhaps most) locations there is little or no implementation of such activity. Further, at the national level |planning into natural resource management

there is no mechanism for tracking such work, and few states are likely to track this. There also is a need for long:
term monitoring that is designed to determine the effects of climate adaptation efforts.

TextRegion |07. Ecosystems, 257 257 |26 28 Two separate ideas are linked in a way that does not make sense in the sentence, Although confidence has We have updated this sentence to: Our understanding of climate change impacts and responses of biodiversity
Ecosystem Services, increased for many projected climate impacts, the consequences of climate change still vary by region and and ecosystems has improved since NCA3, and the expected consequences of climate change will vary by
and Biodiversity species. A suggested edit is to make these two separate sentences, and delete the word still in the second part | region, species, and ecosystem type

because it implies that the consequences of climate change ought to be the same across regions and species,
which is not logical since the consequences will continue to vary across regions and species, and even across
populations within species.
Text Region |07. Ecosystems, 258 258 2 4 The description of adaptive capacity (AC) needs to be edited to add the third main component of AC, which is Thank you for your comment. We have edited the description of adaptive capacity to include dispersal ability

Ecosystem Services,
and Biodiversity

movement/dispersal abilitiy. Perhaps you consider this to be covered separately in the material on range shifts,
and if that is the case then an edit is needed in the material on range shifts to acknowledge that movement,
including range shifts, is one component of AC, and the AC section can be edited to note that movement is a
component of AC, and is covered under the range shift material. Some of the papers cited in the chapter
describe thes 3 components of AC, e.g. Glick et al 2011, (p.22) and Beever et al 2015. Note also that the
discussion of AC on p. 262, line 3-4, mentions that disperal ability is a "common indicator" of AC but this wording
adds confusion since dispersal ability is one of the three components of AC, and involves range shifts. Text on AC
elsewhere in the chapter also needs to be edited
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Text Region

07. Ecosystems,
Ecosystem Services,
and Biodiversity

259

259

As written, the first sentence in this section implies that Earth's biodiversity has value only to the extent that it
provides ecosystem services. A recommended edit is to add a phrase which recognizes that for many people,
biodiversity has intrinsic value, regardless of whether there is a link to providing 'vital services to human health
and well-being."

Thank you for the comment. We have added a reference to existence value of biodiversity into key message 3.

Text Region

07. Ecosystems,
Ecosystem Services,
and Biodiversity

259

259

11

12

The phrase significant effort has been made toward incorporating adaptation measures in to land and water
management - can easily be interpreted as implying far more widespread effort and actual implementation than
exists, particularly in areas where there is active resistance to accepting the reality of climate change. Suggested
editis toadd ..., although there undoubtedly are many locations where such efforts have not yet been made.
For the sake of full disclosure and transparnecy, it also would be appropriate to add a sentence to acknowledge
that the federal role in such designing, imlementing, or support such efforts is now unclear in light of recent
changes in policies and budget priorities across federal agencies with regard to activities related to climate
change.

We have removed this sentence but have expanded discussion of adaptation efforts and changes to natural
resource management, both in terms of what is currently happening and areas of need. This includes some
actions taken by federal agencies. However, we do not discuss the role of the federal government or any entity
has in designing, implementing, or supporting efforts as that could be viewed as policy perscriptive, which is
outside the scope of this report.

Text Region

07. Ecosystems,
Ecosystem Services,
and Biodiversity

259

259

14

Two separate ideas are linked in a way that does not make sense in the sentence, Although confidence has
increased for many projected climate impacts, the consequences of climate change still vary by region and
species. A suggested edit is to make these two separate sentences, and drop word "still" in the second part
because it implies that the consequences of climate change ought to be the same across regions and species,
which is not logical since the consequences will continue to vary across regions and species, and even across

Thank you for the comment. We have changed the text to: Our understanding of climate change impacts and
responses of biodiversity and ecosystems has improved since NCA3, and the expected consequences of climate
change will vary by region, species, and ecosystem type

within species.

Text Region

07. Ecosystems,
Ecosystem Services,
and Biodiversity

259

259

21

27

The description of adaptive capacity (AC) needs to be edited to add the third main component of AC, which is
movement/dispersal. Perhaps you consider this to be covered separately in the material on range shifts, and if
that is the case then an edit is needed in the material on range shifts to acknowledge that movement, including
range shifts, is one component of AC, and the AC section can be edited to note that movement is a component of|
AC, and is covered under the range shift material. Some of the papers cited in the chapter describe movements -
which includes range shifts, as one of the three components of AC, e.g. Glick et al 2011, (p.22) and Beever et al
2015.

Thank you for the comment. We changed the name of the 'Adaptive Capacity' section to 'Changing traits' and
focused only on additional forms of AC. Additionally, we acknowledged that dispersal is a form of adaptive
capacity in the Range shifts section. Finally, we cross referenced range shifts in the now-called 'Changing traits'
section.

Text Region

07. Ecosystems,
Ecosystem Services,
and Biodiversity

260

260

23

A recommended edit is to add a sentence to this section which acknowledges that movements, including range
shifts, are a component of adaptive capacity, although the topic is being treated separately from the other
material on adaptive capacity. Some of the papers cited in the chapter describe movements - which includes
range shifts, as one of the three components of AC, e.g. Glick et al 2011, (p.22) and Beever et al 2015.

Thank you for the comment. We changed the name of the 'Adaptive Capacity' section to 'Changing traits' and
focused only on additional forms of AC. Additionally, we acknowledged that dispersal is a form of adaptive
capacity in the Range shifts section. Finally, we cross referenced range shifts in the now-called 'Changing traits'
section.

Text Region

07. Ecosystems,
Ecosystem Services,
and Biodiversity

260

260

23

Although it is beyond the scope of the chapter to provide a c review or is, it will help
many readers who are conservation practitioners to have some additional citations to pursue, particularly since
this is an important topic for which the scientific literature is large and growing. Suggestions (mostly just for US
situations) are: Fei et al 2017. Divergence of species responses to climate change. Science Advances. 2017,3:
€1603055; MacLean and Beissinger. 2017. Species' traits as predictors of range shifts under contemporary
climate change: A review and meta-analysis. Global Change Biology. 23:4094-4104.
https://doi.org/10.1111/gcb. 13736; Ralston et al 2017. 2017. Population trends influence species ability to
track climate change. Global Change Biology. 23: 1390--1399. doi:10.1111/gcb.13478; Santos et al 2017. The
relative influence of change in habitat and climate on elevation range limits in small mammals in Yosemite
National Park, California, U.S.A. Climate Change Responses. 4:7. doi: 10.1186/540665-017-0035-6; Socolar et al
2017. Phenological shifts conserve thermal niches in North American birds and reshape expectations for climate-
driven range shifts. PNAS. doi:10.1073/pnas.1705897114; Tingley et al 2012. The push and pull of climate
change causes ranges. Global Change Biology. 18: 3279--3290.
doi:10.1111/j.1365-2486.2012.02784.x; Whitney et al 2017. Forecasted range shifts of arid-land fishes in
response to climate change. Rev Fish Biol Fisheries. 27:463--479. doi:10.1007/s11160-017-9479-9; and Wolf et
al. 2016. Altitudinal shifts of the native and introduced flora of California in the context of 20th-century warming.
Global Ecology and Biogeography. doi:10.1111/geb.12423.

shifts in avian

Thank you for the comment, most of these citation have been added.

Text Region

07. Ecosystems,
Ecosystem Services,
and Biodiversity

260

260

18

23

Suggest you add text which acknowledges there are limitations on the extent to which range shifts are possible,
and in some locations this is due to habitat fragmentation resulting from human activities such as urbanization,
transportation networks, dams that block movement in freshwater aquatic system, and so on; although this is
indirectly addressed to some extent in lines 18-23, it is an important point that needs to be made clearly and
directly, and it also can be related to climate change adaptation efforts such as the need to retain, restore, or
establish climate cooridors and stepping stones to facilitate range shifts. Relevant citations: Early and Sax. 2011.
Analysis of climate paths reveals potential limitations on species range shifts. Ecology Letters. 14: 1125--1133.
doi: 10.1111/j.1461-0248.2011.01681.x; Parmesan et al 2015. Endangered Quino checkerspot butterfly and
climate change: Short-term success but long-term vulnerability? J. Insect Conserv. 19:185--204.
doi:10.1007/510841-014-9743-4

Thank you for the comment, this point, and some of these citations, have been added.

Text Region

07. Ecosystems,
Ecosystem Services,
and Biodiversity

261

261

23

This section will benefit from the addition of text changes in the abundance of bark beetles (both native and non-
native) due to warmer winters and extension of warm weather in spring and fall, as the beetles impacts on
forests in recent years have been substantial, and in some locations this is continuing or is likely to resume off-
and-on over time. For some locations this has implications related to forest composition and to the scope,
frequency, and severity of wildfires, and coupled with changes in temperature and drought this relates to
observed and projected changes in habitat (including spread of invasive species, replacement of some forest
stands by shrublands), and thus also relates to animal biodiversity. e.g. see Bemer et al 2017. Tree mortality
from fires, bark beetles, and timber harvest during a hot and dry decade in the western United States (2003--
2012). Environ. Res. Lett. 12: 065005. https://doi.org/10.1088/1748-9326/aa6f94

We thank the reviewer for the comment, and agree that this is an important topic. We have added a reference
to this topic in the chapter section on emergent properties (pg. 272), where we have determined it is the most
relevant. We reveiwed the suggested reference, but determined that more pertinent references are available,
which we have cited in the chapter.

Text Region

07. Ecosystems,
Ecosystem Services,
and Biodiversity

262

The description of disperal ability as a common indicator of AC need revision as it is is one of the three
components of AC, and involves range shifts, so this part also ought to cross reference the sections on range
shifts. Some of the papers cited in the chapter describe thes 3 components of AC, e.g. Glick etal 2011, (p.22)
and Beever etal 2015.

Thank you for the comment. We changed the name of the 'Adaptive Capacity' section to 'Changing traits' and
focused only on additional forms of AC. Additionally, we acknowledged that dispersal is a form of adaptive
capacity in the Range shifts section. Finally, we cross referenced range shifts in the now-called 'Changing traits'
section.




First Name | Last Name Comment | Comment Chapter TG (S| | T Sfan E.nd Comment Response
ID Type Number | Page [Page [ Line | Line
TextRegion |07. Ecosystems, 263 [264 |16 3 The section on emergent properties appears to be as good a place as any to more fully and directly discuss Thank you for this comment. We have added text to page 275 to address your comment and incorporated these
Ecosystem Services, changes in community composition under a changing climate. Suggested citations: Franklin et al 2016. Global | references. We have also specified the tern "community compotion" in a few places throughout the emergent
and Biodiversity change and terrestrial plant community dynamics. PNAS. 113(14):3725-3734. properties sections: Changes in community composition varies relative to invasion rates of new species, local
https://doi.org/10.1073/pnas.1519911113; HilleRisLambers et al 2015. Implications of climate change for extinction, recruitment and growth rates of individual species, as well as other factors that remain uncertain
turnover in forest composition. Northwest Science. 89:201--218. (Lewthwaite et al., 2017). In some cases, such as Pacific northwest forests, community turnover has been slow
to date, likely due to low exposure or sensitivity to the direct and indirect impacts of climate change
(HilleRisLambers et al., 2015), while in other places like high latitude systems, dramatic shifts in community
composition have been observed ( etal., 2018). Di within and across
communities are expected due to individual sensitives of community members. There is still high uncertainty in
the rate and magnitude at which community turnover will occur in many systems; still, there is widespread
agreement of high turnover and major changes in age and size structure with future climate impacts and
interactions with other disturbance regimes (HilleRisLambers et al., 2015; Lewthwaite et al., 2017; Woodward et
al., 2018)
Lewthwaite, JMM , Debinski, DM, Kerr, JTH. 2017. High community turnover and dispersal limitation relative to
rapid climate change. GLOBAL ECOLOGY AND BIOGEOGRAPHY, Volume: 26, Issue: 4, Pages: 459-471, DOI:
10.1111/geb.12553
Woodward et al., 2018. Sentinel systems on the razor’s edge: effects of warming on Arctic geothermal stream
ecosystems. Global Change Biology (2010) 16, 1979-1991, doi: 10.1111/j.1365-2486.2009.02052.x
TextRegion |07. Ecosystems, 266 267 |11 11 The section on Key Message 2:Ad implies more action than is occurring, and Thank you for the comment, we have added a new key message and expanded discussion of adaptation efforts
Ecosystem Services, ought to be revised to acknowledge the spotty extent of implementation and the need to continue and spread  |and changes to natural resource management, both in terms of what is currently happening and areas of need.
and Biodiversity some of the efforts made to date, as well as the uncertain role of federal agencies in light of recent changesin | This includes some actions taken by federal agencies. However, we do not discuss the role of the federal
policy and shifts in budget priorities. government or any entity has in designing, implementing, or supporting efforts as that could be viewed as policy
perscriptive, which is outside the scope of this report.
TextRegion |07. Ecosystems, 266 267 |11 11 This section on Adaptation Strategies will benefit from the addition of text on the need for changes in how Thank you for the comment. We have added a new key message entirely on adaptation and natural resource
Ecosystem Services, Adaptive Management is designed and implemented, as the coventional approach was designed without management and well as the areas of uncertainty. This includes incorporating climate adaptation planning into
and Biodiversity climate change effects in mind, and relies largely on reactive action whereas climate changes require strong natural resource management.
proactive approaches (e.g. retaining, restoring, establishing habitat connectivity to facilitate range shifts;
retaining restoring sources of cold water for streams, and other measures) as well as more flexible management
approaches and development of thresholds or triggers for changing or implementing managment activities so
they will occur in time to make a difference.
TextRegion |07. Ecosystems, 266 266 32 32 Given the many different climate that are needed depending on the ci ina | We could removed the term "in particular"
Ecosystem Services, given area, | recommend deleting the phrase - in particular. Although limiting the spread of non-native invasive
and Biodiversity species certainly can help, it does not warrant an - in particular - as that implies it is more important than other
approaches, which will not always be the case even when invasive species are present.
TextRegion |07. Ecosystems, 273 275 |15 31 Suggest you add a section on Adaptation Strategies which can facilitiate Adaptive Capacity. For example, Negative emissions can be achieved by removing CO2 from the atmosphere directly or by employing the
Ecosystem Services, strategies which maintain, restore, or establish habitat connectivity can facilitate dispersal ability; increasing photosynthetic process to remove CO2 from the atmosphere
and Biodiversity population abundance can help make it more likely that dispersal and establishment in a new location (range
shift) will be ; also can help increase the likelihood of evolutionary
adaptive capacity for some species. Uncertainties are similar to those for the other topics covered on p. 275,
although you also could add that uncertainty about the extent of genetic diversity (absent the time and funds for
genetic studies) can add to uncertainty about whether increasing abudance is likely to be an effective approach.
Sandra Fatoric 140845 TextRegion | 08. Coastal Effects 295 (295 |16 16 Please add "cultural” next to "and other natural resources" as: Thank you for your comment. This sentence has been amended to convey your intended meaning.
and other natural and cultural resources
Sandra Fatoric 140846 TextRegion |08. Coastal Effects 310 310 |32 32 Please add "values" before "needs, and traditional knowledge of impacted" Thank you for your comment. The sentence has been amended to include your suggested inclusion, as it is
consistent with the overall goals of community-driven climate resilience planning.
Sandra Fatoric 140847 Text Region | 08. Coastal Effects 310 310 34 35 Please add reference Fatori€a and Seekamp 2017, before Gonzalez Maldonado, 2014. Thank you for your comment. The author team reviewed the paper in question. Itis about the participatory
Reference: process, but does not relate specifically to equity which the subject of this text section. No change made.
Fatori€3, S. & Seekamp, E. (2017). Evaluating a decision analytic approach to climate change adaptation of
cultural resources along the Atlantic coast of the United States. Land Use Policy 68, 254-263.
Dave White 140871 Whole 08. Coastal Effects The oceans are not rising any faster than the past when you look at the satellite data. You can see the graph Thank you for your comment. References that the author team relied on include:
Chapter from EPA at the bottom of the home page at cctruth.org. The increased evaporation if keeping that from
happening. Ask Doctor William Sweet about this. Sweet, W.V., R.E. Kopp, C.P. Weaver, J. Obeysekera, R.M. Horton, E.R. Thieler, and C. Zervas, 2017: Global and
Regional Sea Level Rise Scenarios for the United States. NOAA Technical Report NOS CO-OPS 083. NOAA/NOS
Center for Operational Oceanographic Products and Services; which concludes, among other findings, that the
and results inseveral pe i d provide evidence to support a physically
plausible GMSL rise in the range of 2.0 meters (m) to 2.7 m, and recent results regarding Antarctic icesheet
instability indicate that such outcomes may be more likely than previously thought.
USGCRP, 2017: Climate Science Special Report: Fourth National Climate Assessment, Volume | [Wuebbles, D.J.,
D.W. Fahey, K.A. Hibbard, D.J. Dokken, B.C. Stewart, and T.K. Maycock (eds.)]. U.S. Global Change Research
Program, Washington, DC, USA, 470 pp, doi: 10.7930/J096416, which concludes, among other findings, that
global mean sea level (GMSL) has risen by about 7-8 inches (about 16-21 cm) since 1900, with about 3 of those
inches (about 7 cm) occurring since 1993 (very high confidence). Human-caused climate change has made a
substantial contribution to GMSL rise since 1900 (high confidence), contributing to a rate of rise that is greater
than during any preceding century in at least 2,800 years (medium confidence).
As a result, no changes to the text regarding this comment have been made.
Amanda Babson 140893 TextRegion |08. Coastal Effects 296 296 |1 12 Doesn't make sense - rewrite so you are listing 3 oceans and then explain inclusion of Great Lakes. Thank you for your comment. The in-text verbiage has been amended to make this clearer.
Amanda Babson 140894, TextRegion |08. Coastal Effects 297 [297 |2 2 It's not the structures that are eroding, it's the land around them. Suggest rewrite to say "structures are Thank you for your comment. The in-text verbiage has been amended to make this clearer.

projected to be impacted by erosion%s0_"
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Amanda Babson 140895 TextRegion | 08. Coastal Effects 308 [308 |11 11 Cultural heritage and its potential loss for these communities could be added here. Thank you for your comment. This sentence is designed to focus on the underserved and underrepresented
communities rather than specific impacts to cultural traditions. However, the author team did add the
component of cultural heritage to the discussion of community-driven resilience planning as well as in the
traceable accounts. Other sections of this chapter, as well Chapter 15 (Tribal and Indigenous Communities), go
into more depth regarding challenges to preserving cultural traditions or heritage.

Amanda Babson 140896 Text Region |08. Coastal Effects 316 316 11 12 Suggest adding something like "The efficacy of nature based infrastructure to continue to provide storm Thank you for your comment. This verbiage has been added to the traceable account to better indicate the
protection under future sea level and climate conditions is an additional source of uncertainty." future steps that will need to be taken with regards to NNBI projects.

Amanda Babson 140897 Figure 08. Coastal Effects 8.1 297 How is it there is virtually no difference in costs with adaptation between RCP 4.5 and RCP 8.5? It makes me Thank you for your feedback. The author team has verified that the numbers are accurate, but agree that the
seriously doubt the source. Adaptation to substantially greater amounts of SLR (RCPs diverge meaningfully after |language is unclear as written. It has been revised to enhance clarity.
mid-century) has to cost more. The explanation in the caption, of the different values at 2100 relative to each
other doesn't help clarify for me.

Amanda Babson 140898 Figure 08. Coastal Effects 8.2 298 The figure title is Coastal Effects and caption says its about effects, but the content text and how it is referenced - [ Thank you for your comment. The figure title has been amended. Additionally, the figure and table will look
in the above text is about how coastal areas are beginning to take actions to mitigate the effects. | see that the |substantially difference once the NCA goes to production. The table synthesizes the findings from the rest of the
figure symbols and the accompanying table which | interpret as the alt text for 508 compliance is about effects, |regional chapters that focus on coastal impacts.
so | suggest amended the title and caption to indicate that it is about regional coastal effects and adaptation
examples. Editorially, my suggestion is this figure is trying to do too much and it makes more sense with the
structure of the chapter to have one figure here about coastal effects and a separate figure in section 8.3 with
the example:

Christen Armstrong 141051 TextRegion |08. Coastal Effects 294 29 Seems like 2010 is an outdated number considering it is closer to your projected year, 2020 and is before people | Thank you for your comment. The figures in question have been updated to 2016 and the 2020 figures have
started writing the NCA3. been deleted.

Jeremy Martinich 141052 Text Region | 08. Coastal Effects 296 1 "U.S. coasts span three oceans%s00the Gulf of Mexico, the Great Lakes, and Pacific and Caribbean islands" This  Thank you for your comment. The sentence has been amended for clarity.
makes it sound like you are naming the three oceans as the great lakes, the gulf of mexico, and the islands. In
addition, | am not sure why you are calling out those four and ignoring other major water bodies?

Monica Mazurek 141056 Text Region | 08. Coastal Effects 304 304 6 10 This is a confusing run-on sentence. Consider re-wording. Thank you for your comment. The sentence has been amended for clarity.

Robert Kopp 141168 TextRegion |08. Coastal Effects 29 296 11 12 "the Gulf of Mexico, the Great Lakes, and Pacific and Carribean Islands" is not a list of the three oceans spanned | Thank you for the comment. This sentence has been amended for clarity.
by US coasts.

Robert Kopp 141169 TextRegion |08. Coastal Effects 304 [304 |7 7 "probable to occur” is not using formal probability language properly. Thank you for the comment. This sentence has been amended for clarity.

Robert Kopp 141170 Text Region |08. Coastal Effects 304 304 14 14 | believe the authors mean the "current" 100-year flood, not the "contemporary" one (which could be Thank you for your suggestion. The word has been changed.

i as reous with the 2100 sea-levelrise).

Robert Kopp 141171 TextRegion |08. Coastal Effects 305 [305 |1 5 The American Climate Prospectus (Houser et al., 2015; cited here as Gordon, 2014) did not use the NCA sea-level| Thank you for your comment. The text has been edited to reflect your concerns.
scenarios, and therefore its results cannot be as being with the " " scenario. It
did analyze property falling below mean sea level and falling below mean higher high water for RCP 2.6, 4.5 and
8.5. The central 66% probability ranges for property falling below MSL in RCP 8.5 are $66-$106 Bin 2050 and
$238-$5078 in 2100. The associated sea-level rise projections are the full PDF for RCP 8.5 developed by Kopp et
al2014.

Robert Kopp 141173 TextRegion |08. Coastal Effects 305 [305 |5 5 Throughout the report, the document refers to results from the American Climate Prospectus or the Risky Thank you for the citation clarification. Its reference has been updated throughout the chapter.

Business Report, cited alternatively as Gordon, 2014; Risky Business, 2014; Houser et al. 2014; and Houser et al.
2015. The American Climate Prospectus is the peer-reviewed technical analysis, whereas the Risky Business
Report s a summary for policymakers; | would therefore suggest citing the ACP instead of the Risky Business
Report. The final version of the ACP was published in 2015 by Columbia University Press; the 2014 version is a
Rhodium Group report. Citations should be to Houser et al. 2015: T. Houser, S. Hsiang, R. Kopp, K. Larsen and
others (2015). Economic Risks of Climate Change: An American Prospectus. New York: Columbia University
Press, 384 pp.

Robert Kopp 141174 TextRegion |08. Coastal Effects 310 [310 |28 28 Hsiang et al 2017 assesses the potential impact of sea-level rise via coastal flooding; it does not assess the Thank you for your suggestion. The citation has been removed; although it documents the cost, it does not
resources being to adapt to or mitigate coastal climate change" or their sufficiency. address adaptation and mitigation costs directly.

Robert Kopp 141175 Whole 08. Coastal Effects This chapter has the potential to be a useful reference on the strategies that are being or could be used to adapt | Thank you for your comments on the chapter. In order to provide a broad overview of the effects facing the

Chapter to sea-level rise, but the current discussion of coastal adaptation is limited to 2 paragraphs, plus one figure and a | coasts, the author team took a high-level view of the situation facing all coastal regions. To that end, a detailed
box on Norfolk. It would be helpful to discuss the range of possible adaptation options currently practicedand  |investigation of multiple adaptations is not feasible. Other regional chapters with a large coastal presence (e.g.
under consideration in the text. Hawaii, Caribbean, Southeast) go into more depth about local adaptations and projects, as does the adaptation

chapter. Linkages among the chapters will be made in the final version of the chapter.

Robert Kopp 141176 Traceable | 08. Coastal Effects 313 [313 |18 25 Note that the meaning of the probability language in CSSR Chapter 12, which is softened by confidence language [ Thank you for your comment. The author team agrees with the reviewer and has deleted the probability and

Account ("very high confidence in lower bounds; medium confidence in upper bounds for 2030 and 2050; low confidence |clarified the language.
in upper bounds for 2100"), is a bit different than the unalloyed language here. Given the limitied degree of
confidence, particularly in the upper bounds, it seems a bit awkward to cite highly precise probabilites here. Note
that, when these probabilities were presented in the CSSR and in Sweet et al 2017, they came with clear
caveats. Perthe Table 12.4 caption: ility of the GMSL scenarios in 2100 per Kopp
etal. New evidence regarding the Antarc c ice sheet, if sustained, may significantly increase the probability of
the intermediate-high, high, and extreme scenarios, particularly under the higher scenario (RCPS.5), but these
results have not yet been incorporated into a probabilistic analysis." Note that, subsequent to the completion of
the CSSR, Kopp et al 2017 (doi: 10.1002/2017EF000663) conducted a more formal combination of Kopp et al
2014 and DeConto and Pollard 2016. They found that DeConto and Pollard 2016 increased the central 90% of
simulations for RCP 8.5 in 2100 from 0.5-1.2 m to 0.9-2.4 m (median increasing from 0.8 to 1.5 m); for RCP 4.5
from 0.4-1.0 m t0 0.5-1.6 m (median from 0.6 to 0.9 m); and for RCP 2.6 from 0.3-0.8 m to 0.3-1.0 m (median
from 0.5t0 0.6 m).

Robert Kopp 141177 Traceable  |08. Coastal Effects 314 314 |13 13 This statement could be falsely interpreted as saying that we have high confidence in the magnitude of the Thank you for the comment. The text has been edited for clarity.

Account threat, as opposed to correctly stating that we have high confidence in the existence of the threat.

Sally Sims 141575 Whole Page |08. Coastal Effects 294 Lines 18-19: Adapting to degradation of habitat integrity and quality may enhance community and ecosystem | Thank you for your comment. The author team agrees and the language has been amended to enhance clarity.
resilience and decrease both direct and indirect impacts.

The sentence above needs to be clarified. Not clear how adapting to degradation of habitat integrity and quality
builds resilience. Do you mean, build habitat quality where possible and adapt to changing conditions where not
possible? What habitat degradations are you referring to: nutrient pollution, habitat and biodiversity loss, and
overfishing?
Sally Sims. 141576 Figure 08. Coastal Effects 8.1 297 Data points are missing for the orange line, RCP 8.5 Costs with Adaptation. Thank you for your comment. The author team has amended the figure caption to make the distinction between|

the two lines clearer.
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Chris Narducci 141606 TextRegion |08. Coastal Effects 305 29 remove first at Thank you for the comment. This change has been made.
Christen Armstrong 141615 TextRegion |08. Coastal Effects 306 [306 |1 10 Seems like so bold, high impact statements considering you are only citing 1 or 2 papers. There is a lot of Thank you for your comment. The author team added the greenhouse gas inventory as a citation.
literature out there about the lost of coastal wetlands.
David Wojick 141625 Text Region |08. Coastal Effects 303 303 1 8 Here is the text: Thank you for your comment. References that the author team referenced that back their key messages
1 Key Message 1: America%o03s trillion-dollar coastal property market and public infrastructure are include:
2 threatened today by the ongoing increase in the frequency, depth, and extent of tidal flooding Sweet, W.V., R.E. Kopp, C.P. Weaver, J. Obeysekera, R.M. Horton, E.R. Thieler, and C. Zervas, 2017: Global and
3 due to sea level rise, with cascading impacts to the larger economy. Higher storm surges due Regional Sea Level Rise Scenarios for the United States. NOAA Technical Report NOS CO-OPS 083. NOAA/NOS
4tosea level rise and the increased of heavy events the Center for Operational Oceanographic Products and Services; which concludes, among other findings, that the
S risk. Under a higher scenario (RCP8.5), many coastal communities will be transformed by and results inseveral pe i d provide evidence to support a physically
6 the latter part of this century, and even under lower scenarios (RCP4.5 or RCP2.6), many plausible GMSL rise in the range of 2.0 meters (m) to 2.7 m, and recent results regarding Antarctic icesheet
7 individuals could suffer significant financial impacts as chronic high tide flooding leads to instability indicate that such outcomes may be more likely than previously thought.
8 higher costs and lower property values.
Comment: This text falsely states speculative conjectures as established physical facts. As indicated by the USGCRP, 2017: Climate Science Special Report: Fourth National Climate Assessment, Volume | [Wuebbles, D.J.,
references to IPCC scenarios, these conjectures are based primarily on questionable computer projects which are [ D.W. Fahey, K.A. Hibbard, D.J. Dokken, B.C. Stewart, and T.K. Maycock (eds.)]. U.S. Global Change Research
fartoo sensitive to human activities, especially to CO2 increases. The referenced sea level rise may well be Program, Washington, DC, USA, 470 pp, doi: 10.7930/J096416, which concludes, among other findings, that
natural and is highly dependent on local conditions, not climate change. global mean sea level (GMSL) has risen by about 7-8 inches (about 16-21 cm) since 1900, with about 3 of those
This text probably violates the Quality Act that federal agencies ensure and maximize  [inches (about 7 cm) occurring since 1993 (very high confidence). Human-caused climate change has made a
the "quality, objectivity, utility, and integrity of information disseminated by the agency." This text exhibits substantial contribution to GMSL rise since 1900 (high confidence), contributing to a rate of rise that is greater
neither quality, objectivity, utility nor integrity. To begin with there is neither objectivity nor integrity, as these | than during any preceding century in at least 2,800 years (medium confidence).
errors have been pointed out repeatedly during the previous series of National Assessments (references should
not be necessary), yet they persist. As a result there is no quality or utility. As a result, no changes to the text regarding this comment have been made.
David Wojick 141626 TextRegion |08. Coastal Effects 305 [305 [30 33 Here is the text: Thank you for your comment. References that the author team referenced that back their key messages
30 Key Message 2: Fisheries, tourism, human health, and public safety depend upon healthy coastal include:
31 ecosystems. However, coastal ecosystems are being transformed, degraded, or lost due to Sweet, W.V., R.E. Kopp, C.P. Weaver, J. Obeysekera, R.M. Horton, E.R. Thieler, and C. Zervas, 2017: Global and
32 climate change impacts, particularly sea level rise and higher numbers of extreme weather Regional Sea Level Rise Scenarios for the United States. NOAA Technical Report NOS CO-OPS 083. NOAA/NOS
33 events. Center for Operational Oceanographic Products and Services; which concludes, among other findings, that the
Comment: This text falsely states speculative conjectures as established physical facts. No climate change and results inseveral p iewed provide evidence to support a physically
impacts are known to have occurred at this time. Sea level rise and extreme weather are both naturaland not | plausible GMSL rise in the range of 2.0 meters (m) to 2.7 m, and recent results regarding Antarctic icesheet
climate change. instability indicate that such outcomes may be more likely than previously thought.
USGCRP, 2017: Climate Science Special Report: Fourth National Climate Assessment, Volume | [Wuebbles, D.J.,
D.W. Fahey, K.A. Hibbard, D.J. Dokken, B.C. Stewart, and T.K. Maycock (eds.)]. U.S. Global Change Research
Program, Washington, DC, USA, 470 pp, doi: 10.7930/01964J6, which concludes, among other findings, that
global mean sea level (GMSL) has risen by about 7-8 inches (about 16-21 cm) since 1900, with about 3 of those
inches (about 7 cm) occurring since 1993 (very high confidence). Human-caused climate change has made a
substantial contribution to GMSL rise since 1900 (high confidence), contributing to a rate of rise that is greater
than during any preceding century in at least 2,800 years (medium confidence).
As a result, no changes to the text regarding this comment have been made.
Susanne Moser 141820 Whole 08. Coastal Effects Overall, it was refreshing reading this chapter compared to some of the others in NCA4, which are deeply Thank you for your comment. The author team has updated the language in question.
Chapter flawed. This here is quite good already, so | have only a few comments.
Generally, do a "may" word check - the first two messages in particular include this vague language. We were
not allowed to use such words in NCA3. | would assume you can't get that past the final review with the White
House either...
Susanne Moser 141821 Text Region |08. Coastal Effects 303 303 8 9 The key message includes a vague statement on how adaptation "may" decrease losses and cascading Thank you for the comment. This sentence has been amended for clarity.
economic impacts. But this to be rather weak compared to the numbers given in Figure 8.1.
BTW, please check the correctness of the take away message and of the numbers in the figure caption of 8.1. It
seems to me the key message here is that stringent mitigation is the greatest cost saving of all. That seems to
make the difference between 3.6 trillion vs. 820 billion, no?
And secondarily there are the cost savings/damages avoided if adaptation measures were taken. The
between no ) and with seems surprisingly small. Oram | missing something?
Maybe the issue is that the two greens are really hard to disti Anyway, there is really weird
about the graphic versus the text. Please check carefully and maybe extend the vertical scale to show the curves
more distinctly.
Susanne Moser 141822 TextRegion |08. Coastal Effects 297 3 Seems like citing the 2000 FEMA/Heinz Center study is a bit dated for making a statement about "the nextten | Thank you for your feedback. The author team has amended the language such that the timeline is more
years" (i.e., by 2010, which have already passed). appropriate.
Susanne Moser 141823 TextRegion |08. Coastal Effects 298 (302 |3 Nice to have the table, but - like in its NCA3 predecessor - | would strongly urge you to have all these examples | Thank you for your comment. The final figure will be better sourced back to the NCA4 regional chapters, which is
referenced. Will make your chapter a lot stronger. where this i was derived.
Susanne Moser 141824 Figure 08. Coastal Effects 8.4 308 The figure caption is unclear - you need to clarify which of the two concepts is visualized in which part of the Thank you for your comment. The figure caption has been amended to more clearly denote which is the
figure. “equity" condition and which is the "equality" condition and how it directly relates to KM#3.
Susanne Moser 141825 Text Region |08. Coastal Effects 309 309 12 17 | think it's important that you broaden out this statement with additional examples from other places. It always |Thank you for your comment. The section in question has been amended to include details on the other types of
worries me that we limit "place attachment" and "culture” to Indigenous peoples, as if the rest of us had none. | coastal communities and their ties to their region. The author team agrees that this concept goes beyond
Louisiana (indigenous and not) as a bayou culture; Miami has a beach culture, as does California and southern | Indigenous Peoples.
Maine. people don't want to move from the Jersey shore as much as they don't want to leave from Puget
Sound.
Susanne Moser 141826 TextRegion |08. Coastal Effects 310 310 19 22 Are you aware of the significant efforts that DOI has undertaken after Hurricane Sandy to assess the Thank you for this comment. The author team has added the climate resilience toolkit to the report, which

performance and effectiveness (adaptation success) of post-Sandy recovery efforts. The effort has led to a
framework and important insights about measuring adaptation success. Some useful frameworks and
indicators. | believe their framework report is now published.

Meanwhile the National Estuarine Research Reserve system has been in a pilot phase of developing Successful
Adaptation Indicators and Metrics; those efforts have not yet yielded publications, but the project is described at
the NERRS Science Collaborative website (http://graham.umich.edu/media/files/NSC-SAIM. pdf) and provides
project description. 5 pilots have been completed.

compiles multiple resources including the DOI and NERR work.
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Susanne Moser 141827 TextRegion | 08. Coastal Effects 310 [310 [23 28 A study has just been completed that is maybe one of the most detailed inations of Thank you for your suggestion. This report will be published beyond the USGCRP report deadline.
funding challenges ever undertaken in the US or elsewhere. | will send a copy via the review email to USGCRP
for your consideration.

Piyush Garg 141828 Text Region |08. Coastal Effects 318 329 1 Referencing format s highly uneven. Careful copyedit needed Thank you for the comment. The document will be c inthe 1t stages of the

process.

David Wojick 141923 Whole Page |08. Coastal Effects 299 should include Ocean acidification and hypoxia as issues for the southeast region The author team has collaborated with the Southeast chapter to address this comment and determined that this
is not a high priority for that chapter; however, the Agriculture and Rural Communities chapter (Ch. 10) does
include information on nutrient-rich runoff which can lead to hypoxia.

Erica Brown 142035 Figure 08. Coastal Effects 2 298 The title of this figure should better represent the figure itself; i.e., it depicts coastal effects as well as selected | Thank you for your comment. The figure and table will look substantially different once the NCA goes to

adaptation measures. There is no need for a table to replicate what s in the figure. production. The table was used for the public comment process only and will not be included in the final figure.

Allison Crimmins 142137 TextRegion |08. Coastal Effects 294 |29 |3 1 This is an exceptionally well-written key message, and very responsive to the author guidance to frame these in | Thank you for your comment. The author team has reviewed the key message and your editorial suggestions.
a risk-based manner. However, itis really long. | would suggest deleting the adaptation sentence (last sentence) [ The team has decided to keep the language as written to provide the full context about the threats and actions
since KM2 and KM3 already cover this-- and keeping this one key finding focused on the topic of increased that can mitigate them.
flooding and associated economic risks. It just tried to cover too much. Maybe combine the first two sentences
to cut down on words: "America's trillion-dollar coastal property market and public infrastructure are threated
today by the ongoing increase in the frequency and severity of tidal flooding and higher storm surges due to sea
level rise and changes in extreme precipitation, with cascading impacts to the larger economy."

Allison Crimmins 142138 TextRegion |08. Coastal Effects 294 294 |12 19 This is a nice key message, but way way too long. The last two sentences seem to be redundant, so I'd suggest | Thank you for your suggested edit. The author team has accepted it and amended the language accordingly.
dropping the last sentence at least. | would suggest rewriting as "Fisheries, tourism, human health, and public
safety depend on the coastal ecosystems that are being transformed, degraded, or lost due to climate change.

Restoring and conserving coastal ecosystems and adopting nature-based infrastructure solutions can enhance
resilience the effects of sea level rise and extreme weather, and help ensure continued health of coastal
ities and envil "

Allison Crimmins 142139 TextRegion |08. Coastal Effects 294 (294 |20 26 The first half of this key message is great. The second half is repetitive and speculative. | would suggest deleting | Thank you for your suggested edit. The author team has accepted it and amended the language accordingly.
"These questions challenge existing legal frameworks:" since you then go on to say they will test legal
frameworks in the very next breath. | strongly suggest dropping the last questions, as this is purely speculative
and | doubt it is bourne out in the scientific literature assessed for this chapter. Itis also unnecessary, since you
just said in the previous sentence that coastal communities will be among the first to test these legal
frameworks- so by legal definition, they will be setting the precedent. Deleting these two part of the KM will
make it more concise and bolder.

Allison Crimmins 142140 Text Region |08. Coastal Effects 294 294 28 29 Should this sentence cite NOAA? Thank you for your comment. The language has been amended and the appropriate citation added.

Allison Crimmins 142141 TextRegion |08. Coastal Effects 295 295 |11 12 Very glad you included mental health impacts. May want to cite the mental health chapter of the health Thank you for your feedback. The author team agrees and has added language about the specific mental health
assessment here (Dodgen et al 2016). Since one of your key findings was about social inequity, it would be nice |impacts of climate- and weather-related disasters to the summary and included the Dodgen et al. 2016 citation.
toinclude a summary sentence on that topic in this summary overview.

Allison Crimmins 142142 TextRegion |08. Coastal Effects 296 296 |11 12 While I like m-dashes, this one seems to imply that the three oceans you are talking about are the gulf of Thank you for your suggestion. This sentence has been amended for clarity.

Mexico, great lakes, and islands. Not that they are in addition to the three oceans. Maybe replaces with "as well
as"

Allison Crimmins 142143 Text Region |08. Coastal Effects 296 296 15 18 Rather than using the caption to repeat the numbers from the table, | suggest you just say what an economic Thank you for your suggestion. The table caption has been shortened to include only the "headline" and the
powerhouse the coasts are. | think you can get across that the coasts punch above their weight without the reference. The author team agrees that this facilitates readability.
numbers.

Allison Crimmins 142144 TextRegion |08. Coastal Effects 297 (297 8 10 With such a high premium on space in these chapters, a sentence like this one could be deleted. It doesn't really | Thank you for your suggestion. The author team agrees with your comment that the use of "mitigate" in these
say much. Also the term "mitigate" could be confusing, as the figure it points to is about adaptation, not circumstances could be confusing. As a result, the sentence has been amended for clarity.
mitigation (I get you're using mitigate risks colloquially as in to alleviate risks, but in a climate report this is easily
confused)

Allison Crimmins 142145 Figure 08. Coastal Effects 2 298 This makes for a great regional roll-up and would be an interesting online interactive, but there is an awful lot of | Thank you for your comment. The figure and table will look substantially different once the NCA goes to
text here! I'm guessing the table is just the text in the figure, but it also seems to be missing citations. These production (as you note, it will be interactive in the online version). The table was used for the public comment
should be added to each bullet point. | would recommend that the authors cut back on text substantially, process only and will not be included in the final figure. The print version of the chapter will include a limited
potentially limited each sector to one or two bullet points. Remove text that is not specifically calling outa state |range of climate change impacts and adaptation examples; the interactive version online will include the full
or city. Then in the remaining text, see if you can delete some of the extra words not needed in a figure. For range of climate change impacts per region (as enumerated in the NCA4 regional chapters). The author team
example, in the Northeast, say "New York and New Jersey Port Authorities provide guidelines for engineers...." |has reviewed the examples and consulted with the regional chapters to ensure that only the most relevant
[citation] and "Binghamptom, NY and Boston ,MA promote..." [citation] instead of "the cities of", etc. These adaptation examples are retained. Regarding citations: the information in the graphic was pulled from each of
should just be examples, not comprehensive. | would also recommend a similar level of detail for each bullet the regional chapters and will be cited as such in the final version.
point. Some say adaptation plans are generally in the works and some are whole paragraphs about one
organization and whether their handouts are publicly available. Some have specific dates and numbers, others
don't (e.g. the northwest says "during the drought". what drought? when? So everything is fine now?). The
Hawaii one is way different from the others, while the first bullet of Alaska is an incomplete sentence. I'd
suggest more concise, specific but not detailed bullets. Also the title needs work- these are not "Coastal Effects"-
this map is primarily showing adaptation efforts with only icons to represent coastal effects. It may even be
more useful to name one effect and one adaptation effort addressing that impact per region, than to try to
include every single effect and adaptation program you could find.

Allison Crimmins 142146 Text Region |08. Coastal Effects 303 303 17 17 I'm surprised that there are only two citations here on storm surge and that at least one is rather old. What Thank you for your suggestion. A reference to Chapter 12 of the Climate Science Special Report has been added.
about recent BAMS reports or papers out of NOAA, or even the NOAA state fact sheets? Even NCA3. And of
course, this is very likely in the CSSR.

Allison Crimmins 142147 TextRegion |08. Coastal Effects 304 [304 |15 16 You just finished saying this hugely catastrophic thing is still in the realm of possibility, but then you conclude this | Thank you for your suggested edit. The author team has amended the language to incorporate it into the last
well-written paragraph with a rather weak statement about risk management approaches (yawn). | urge the | sentence.
authors to be more bold and use language similar to the CSSR to simply say "Such low-probability, high
consequence risks can not be ruled out". This is a much punchier headline and the following text and Key

get at the whole risk planning blah blah stuff.
Allison Crimmins 142148 Text Region | 08. Coastal Effects 306 306 |4 5 The EPA Indicators report (2016) also has values for wetland land loss, and I'm guessing the NOAA state Thank you for your comment. The author team added the Climate Change Indicators Report (2016) as a citation

factsheets do as well.

and documented the loss of wetlands cited in that study.
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Allison Crimmins 142149 TextRegion | 08. Coastal Effects 306 [306 |15 18 Thank you for your suggestions. The author team has added the NIBS citation since the new Mitigation Saves | Thank you for your comment. The author team agrees that the paragraph is equally clear with or without the
report does indeed help build the case for the economic benefits. The first citation was not added because itis  |acronym. Peryour suggestion, it has been removed and the sentence rewritten.
focused on financing options, which is beyond the scope of the chapter.

Allison Crimmins 142150 Figure 08. Coastal Effects 4 308 We've seen this image a million times on facebook, and it's a good one. But | don't understand how it belongs | Thank you for your suggestions. The author team has considered your feedback and concluded that the figure
here in the Coastal chapter. This would be a good figure for a separate chapter on Social Inequity, or perhaps a | provides necessary and meaningful context about the concept of social inequity to Key Message 3. The figure
feature page between chapters. Or even in chapter 1. But it applies to everything in this entire report, so has been amended slightly and more information was added in the caption to make the connection more clear.
shouldn't be stuck here. A different figure on coastal impacts/damages experienced across different In addition, the concept of equality vs. equity is being addressed by a number of other chapters and thus it has
socioeconomic factors (gender/ race/ income/etc.), or statistics in Puerto Rico from the hurricane would work been elevated throughout the report. Finally, the report is intended for the widest possible audience and though
better. It would also be nice to see some of the nuisance flooding images from the NOAA factsheets and/or EPA |social media is widely used, it is not universally used. For those reasons, the figure will remain.
indicators report that show observed and projected days with flooding (e.g. the north Carolina factsheet one is
pretty stunning)

Allison Crimmins 142151 TextRegion |08. Coastal Effects 308 (308 |7 7 Thank you for your suggestion for additional citations; however this phrase has been deleted from the chapter | Thank you for your suggestion for additional citations. The author team has decided not to add the DOD reports
text. since it talk about "threat multipliers” in a military sense rather than the social sense as captured in this

sentence.

Allison Crimmins 142152 Text Region | 08. Coastal Effects 309 310 20 2 The example of migration after Katrina was in NCA3. It would be excellent if the authors could find information [ Thank you for your suggestion. The author team has agreed that because of the timing of the storm, its impacts
on the diaspora of Puerto Ricans this year. Though it is early and there may not be final data yet, even reporting |will be best addressed at a later date once a critical mass of literature has been published.
estimates would be eye opening.

Allison Crimmins 142153 Text Region |08. Coastal Effects 310 310 10 35 This text is ok, but a little overly general. It seems to just say adaptation is needed, but it's hard, and somewhere | Thank you for your comments. The National Climate Assessment is a scientific document that provides a basis
there are some examples. What sort of adaptation is needed? How would it help protect against coastal for decision making, but does not prescribe policy or specific adaptation measures. Discussion of these topics is
impacts? What benefit would be see? How much would it cost? It would also be really interesting to note, if you |beyond the scope of the assessment. The wide range of costs, adaptation types, and communities affected
can find literature on this, how frustrating it can be to talk about adaptation on the coasts, because even when | make itimpossible to go into detail in a chapter such as this one. You will find greater detail about particular
adaptation or abandonment is the "right" decision to make economically, most people refuse to abandon their | projects in the regional chapters. The coastal effects chapter looks more at the broad trends that are facing all of
property (not to mention federal money keeps bailing them out, so why move?). This makes trying to project the coastal regions.
future damages to coastal property really challenging, because you'd think you could just make a rule in the
model that when it is cheaper to abandon than adapt, people choose to abandon. But of course, no such rational
actors. There is this odd psyche of people unwilling to "be beaten" by nature and they'll "be survivors" and just
keep rebuilding, even when it makes no sense to do so. These types of topics could replace things like page 310
lines 17-22, which is already covered in the regional rollup. Even lines 10-15 is already covered elsewhere in the
chapter.

Allison Crimmins 142154 Text Region |08. Coastal Effects 310 310 23 25 Where are the citations for this statement At least for the "many current plans"? Thank you for your suggestion. The author team has added a reference that includes case studies as examples.

Allison Crimmins 142155 TextRegion |08. Coastal Effects 310 311 |36 25 Really good text box. Hopefully there is a flood map from the Navy that you can use in this box (instead of the | Thank you for your comments on the chapter. Given that Norfolk is already featured in its own section, the
generic social equality/equity picture). This text box much more detailed than the bullet in the regional roll-up author team agrees that it can be omitted from this figure.
figure, so I'd suggest dropping Norfolk from the already way-too-long- text in the figure.

Allison Crimmins 142156 Whole 08. Coastal Effects Even if we (charitably) count the map figure/table text as just one page, this chapter is still 12 pages long. So, Thank you for your feedback on the chapter. The length is impacted in this version by the inclusion of the cover

Chapter twice as long as it should be. | think a lot of redundancy could be cut by keeping adaptation to one sectionand | page, executive summary, and table for Figure 8.2. Once fully formatted, the length will meet USGCRP
not talking about it in every other section. There doesn't need to be a separate 8.3 section on adaptation, since |guidelines. The authors have considered your comments regarding changes to section 8.3 and have decided to
this is already covered by the map figure and the other key message text, so that should save you a page. retain it to provide the necessary context for understanding the social, economic, and environmental impacts of
Dropping Figure 4 and shortening the map text and key message text will help too. But there is still a ot to cut. | sea level rise and flooding on the coasts and their communities. Likewise, the author team has concluded that
the inclusion of Figure 8.4 provides important context for the concept of social equity.
Allison Crimmins 142157 Whole 08. Coastal Effects While the summary overview mentioned some psycho-social impacts, the chapter itself did not. | would suggest | Thank you for your comment. The author team agrees that including specific mental health impacts strengthens
Chapter adding a sentence or two in about the mental health impacts of all these coastal damages, particularly when the chapter. Language has been added and the Dodgen et. al., 2016 citation included.
people lose or need to abandon their homes (see Dodgen et al 2016 in the health assessment).
Allison Crimmins 142158 Traceable 08. Coastal Effects 312 312 3 13 This is one of the better traceable account intros. Anything else to add about author selection or decisions that | Thank you for your comment. The traceable account has been updated to add additional information regarding
Account the author team made regarding scope? For instance, are some topics covered in other chapter and so not author team selection and the strategy and decision process regarding review scope. In particular for author
covered here? team structure, please refer to "Appendix 1: Report Development Process," where there is additional information
about the options for author team structure. Note that there are additional all-Federal led chapters in the report.

Allison Crimmins 142159 Whole 08. Coastal Effects This chapter was really adaptation heavy, with every key message and section talking about adaptation in Thank you for your suggestion. Because the coasts are not able to actively engage in mitigation efforts, the

Chapter some way (most of the figures/text boxes too!). What about mitigation? | appreciated the figure that showed  [author team chose to focus its language on adaptation to climate change impacts. However, please note that
the difference between RCP8.5 and 4.5, but | wondered if there was a more balanced approach to talking about |Chapter 2 (Our Changing Climate), Key Message 2 (Future Warming Depends on Human Emissions and Earth’s
mitigation versus adaptation in the chapter text. Even if the answer is that a lot of mitigation would still lead to | Response) of the National Climate Assessment addresses this concern in more detail.
severe impacts that need to be adapted to, that would be good to say. It would be helpful to know how much of
this could be avoided (or not) under ive mi scenarios.

Allison Crimmins 142160 Traceable 08. Coastal Effects 313 [313 |10 11 Because there is only one italicized confidence/likelihood statement for this very very long key message filled | The author team has reviewed the text and agree that with updates made to the key message text the

Account with multiple topics and points, | am uncertain what exactly you have high confidence/likely in. Suggest adding | confidence and likelihood statements do apply to the entire key message.
more statements at the end of each point (e.g. regarding damages, economic impacts, transformation of coastal
communities)

Allison Crimmins 142161 Traceable 08. Coastal Effects 313 314 13 2 Alittle more "description” in the description of evidence base would be nice. Are these things well studied, with [ Thank you for your comment. Language about the limited number of economic models and value of additional

Account research dating back years and years, and everyone in consensus? Or is this new, emerging science? For work in this area has been added. The author team decided it was appropriate to focus on the latest SLR
example, noting that there are not many economic sectoral models that quantify damages under alternative | projection science as opposed to trying to detail changes in projection methodologies. The CSSR and technical
climate scenarios (really, just Risky Business and CIRA) would be helpful to know. Letting the reader know about |report from the Interagency Task Force on Sea Level Rise provide detail about SLR projection science.
the contention over methodologies for projecting sea level, and how these estimates have changed (not the
numbers, but just that they changed with recent scientific advancements) would also be helpful. This same
section in KM2 is a good example.

Allison Crimmins 142162 Traceable 08. Coastal Effects 314 314 25 35 Here, the authors say "very high confidence", but above in the key finding it was just "high confidence". These | The author team wanted to express an overall confidence level for the Key Message in the chapter text.

Account should be made consistent, which would help if additional confidence levels were provided for each topic within | However, the traceable account includes a reference to a specific section of that Key Message in which the

the key message.

author team has very high confidence.
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Juanita Constible 142477 TextRegion | 08. Coastal Effects 305 [305 |22 28 An NRDC analysis found that between 1998-2014, FEMA spent $48.6 billion on Public Assistance Grants in areas | Thank you for your comment, but it does not appear to raise a question or suggest a revision for the document.
subject to a federal disaster declaration. These grants were predominantly used to repair or replace public The verbiage in this section has not been amended.
buildings ($12.6 billion), public utilities ($7.4 billion), roads and bridges ($5.5 billion), and water-control facilities
like levees, dams, and pumps ($1 billion). The biggest recipients were Louisiana ($13.7 billion), New York ($9
billion), Florida ($5.1 billion), Texas ($3.8 billion), and Mississippi ($3.4 billion). (See
https://www.nrdc.org/resources/need-flood jon-standards.)

Juanita Constible 142478 Text Region | 08. Coastal Effects 306 306 11 14 Coastal wetlands provide flood mitigation benefits as well, which should be referenced in this section. A recent | Thank you for your comment. The new citation has been added.
study found that in Ocean County, New Jersey, existing coastal wetlands were responsible for $625m in avoided
flood damages during Hurricane Sandy. (See The Value of Coastal Wetlands for Flood Damage Reduction in
Northeastern USA, Nature Climate Change, August 2017.)

Juanita Constible 142479 Text Region |08. Coastal Effects 308 308 5 19 NRDC analyzed FEMA flood insurance data and found that lower value homes, presumably owned by lower Thank you for your suggested citations; however, the author team did not add the NRDC issue brief as the
income owners, suffer much higher levels of flood damage relative to the property's value. This is a clear organization tends to be policy prescriptive.
indication of inequity in disaster losses. Among severe repetitive loss properties, less valuable homes were more
likely to suffer flood damages that exceeded the property's value. Among single-family homes worth less than
$250,000, the average sum of all damages ($133,923) exceeded the value of the average home ($109,882).

Among single-family homes worth more than $250,000, however, average damages were some $200,000 less
than the average home's value.

Juanita Constible 142480 Figure 08. Coastal Effects 3 308 To highlight the inequity that exists in repeatedly flooded homes and the disproportionate damages that lower | Thank you for your suggested citations; however, the author team did not add the NRDC issue brief as the
income homeowners often suffer relative to their home's value, we suggest including the graphic referenced | organization tends to be policy prescriptive.
(see Seeking Higher Ground, Fig. 2 "Less expensive homes are more likely to suffer [flood] damage that exceeds
the property's value", NRDC, July 2017, available at https://www.nrdc.org/sites/default/files/climate-smart-
flood-insurance-i..)

Karin Bumbaco 143127 Figure 08. Coastal Effects 8.1 297 The figure is misleading and suggest removing this from the chapter. Figure caption text is plagiarized directly Thank you for your feedback. The author team has considered your comment and opted to retain the figure.
from the cited EPA report. In addition, "Protective Adaptation Measures" as stated in the caption are never The figure citation has been properly footnoted and permission received to use the figure in the Coastal Effects
discussed in the text. chapter, so plagiarism is not an issue. Additionally, while the term "protective adaptation measures" is not

included in section 8.1, other adaptation efforts are and examples of protective adaptation measures are
detailed in Key Message 1. Thus, no change has been made.

Devin Thomas 143130 Figure 08. Coastal Effects 8.2 298 This is a homemade graphic based entirely on subjective opinion. The figure is sourced as "NOAA", but no data | Thank you for your comment. The figure and table will look substantially different once the NCA goes to
sources are provided as background information for this figure. Moreover this figure is not reproducible outside | production; in particular, it will be interactive in the online version. The table was used for the public comment
of this publication. In addition, using four full pages of text as a figure caption is ridiculous. This is obviously process only and will not be included in the final figure (in either the print or online version). The figure will also
necessary because the figure itself is squished and illegible in its current state. If this figure is to stay in the be better sourced back to the NCA4 regional chapters, which is where this information was derived. With the
chapter, significant supporting documentation must be provided (1 for each region, 2 for each icon used within | proper citation back to the regional chapters, this figure would be reproducible.
each region, and 3 appropriate cross-check with the other regional chapters). In short, strongly recommend
deleting this non-reproducible figure.

Devin Thomas 143131 Text Region |08. Coastal Effects 303 1 "America's trillion-dollar coastal property marke Please provide supporting documentation or references for |Thank you for your comment. The standard for this report is to keep citations out of the Key Message itself.
the use of trillion dollar. However, the citation has been added where appropriate in the Key Message narrative section.

Karin Bumbaco 143132 TextRegion |08. Coastal Effects 303 21 With respect to tropical cyclone intensity increases, while this is true there is no assumption of an associated Thank you for your comment. The author tem agrees that it originally worded, this passage only described
increase/decrease probabilities of any coastal impact. That s to say just because TC's are intensifying, it doesn't |intensity, not the impact due to landfall. The passage has been amended to make it more clear.
mean they're always going to hit land.

Devin Thomas 143134 Text Region |08. Coastal Effects 304 305 17 5 Strongly suggest moving this entire paragraph to the discussion of Figure 8.1. Thank you for your comment. The author team has considered your suggestion and opted to retain the

paragraph in its original location, as it does not speak to gains from adaptation, but rather losses from impacts.

Karin Bumbaco 143135 Text Region | 08. Coastal Effects 304 25 Please explain what is meant by "with the Atlantic and Gulf coasts facing greater-than-average risk". It reads Thank you for your comment. This sentence has been amended to make the wording more clear. It now
out of context with the rest of the paragraph. explains that these regions of the country will face greater-th ge risks when to other regions

of the U.S.

Karin Bumbaco 143137 TextRegion |08. Coastal Effects 306 306 |11 14 These are the only two sentences on coastal wetlands in the entire chapter. Given their inherent importance in | Thank you for your comment. The author team agrees that they are important; the chapter has been updated
protecting coastal properties | would like to see a little more effort into explaining their importance and as an and amended to include additional references related to wetlands including (Narayan et al., 2016) and (Barbier
alternative to coastal shoreline hardening. etal., 2013).

Karin Bumbaco 143139 TextRegion |08. Coastal Effects 306 22 "Innovative approaches..." Please provide documentation and/or concrete examples for what is meant by Thank you for your comment. This sentence has been re-worded to focus on broad ideas related to nature-
innovative approaches. based infrastructure, rather than getting into detailed discussions of particular programs.

Devin Thomas 143141 Figure 08. Coastal Effects 8.3 307 Eachimage needs to be called out specifically in the figure caption. For example, the upper left panel could be  [Thank you for the comment on the figure. Per your comment, subsequent versions of this figure will have
labeled "A", upper right corner "B" and so on with a corresponding description of each panel with its new label in |individual labels for each example of NNBI habitats.
the figure caption.

Devin Thomas 143142 Text Region |08. Coastal Effects 308 308 7 8 "...Exacerbating many deeply ingrained inequities that precede any climate-related impacts". This needs more |Thank you for your comment. The author team has edited the sentence in question and added additional

in an effort to steer clear of any political motivations in this sentence. citations to support the point made.

Devin Thomas 143143 TextRegion |08. Coastal Effects 308 13 "...Pathways forward...". Please provide concrete examples by what is meant by this. Thank you for your comment. This sentence has been amended for clarity to focus on the idea that how the

communities will fare long-term after storm damage is not yet known.

Devin Thomas 143144 Figure 08. Coastal Effects 8.2 309 This is in reference to photo 8.2 which is the same exact photo from page 295. Recommend switching things up | Thank you for your comment. The Executive Summary was produced per the guidance from USGCRP and will
a bit. notimmediately precede the chapter in the final version of NCA4 (as it did in the public review copy). As the final

NCA4 product will solve the issue identified, no action will be taken by the author team.

leff Lukas 143145 TextRegion |08. Coastal Effects 2094 [297 |28 10 The executive summary provided on page 294 is IDENTICAL to the text that actually starts this section on page | Thank you for your comment. This construct is per the USGCRP guidelines for the executive summary. In the
296. From a readers perspective this is incredibly redundant and suggest the authors freshen up the wording in | final format, the executive summary will not immediately precede the chapter.
either/both sections so that they are not in fact the same.

Devin Thomas 143147 Text Region |08. Coastal Effects 309 309 12 17 This section needs its own introduction or should be removed entirely. | believe the authors are trying to address | Thank you for your comment. This section of the document has been rewritten to include other types of
climate migration as one form of adaptation but have only called out this specific example from Newtok, Alaska. |attachment to coastal regions, not just Indigenous Peoples - as such, the revised statement moves away from
The cited reference (Bronen 2011) is a lawyer who wrote an article about the legal challenges of moving one focusing specifically on climate migration.

Alaska town from A to B. As such itis a stretch to link one particular example to a whole method of adaptation.
Devin Thomas 143149 Text Region |08. Coastal Effects 311 11 "...Residents may need to relocate (Fears 2012)". Am wondering if this reference and the cities cited within it Thank you for your question. This discussion is ongoing in the city and their Resilience Strategy document

are still a valid argument.

references flooding and plans to mitigate it or adapt to it repeatedly.
https://www.norfolk.gov/DocumentCenter/View/27257. The passage has been amended to better reflect the
content of the article in question.
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Ken Moraff 143150 TextRegion |08. Coastal Effects 311 22 "Intermediate low and extreme". This is in direct reference to the RCP 2.6/8.5. | am curious how other chapters | Thank you for the comment. The Technical Services Unit of USGCRP is tasked with ensuring consistency across
refer to these scenarios. For the sake of consistency across the chapters and this chapter, might it be betterto  [the chapters.
use the actual RCP numbers and simply refer the readers back to chapter 2 if they want to know more about
them?
Ken Moraff 143154 Figure 08. Coastal Effects 1 297 The description should read "...compared to $820 billion with adaptation” Thank you for your suggestion. The author team has verified against the source report (U.S. EPA. 2017. Multi-
Model Framework for Quantitative Sectoral Impacts Analysis: A Technical Report for the Fourth National
Climate Assessment. U.S. Environmental Protection Agency, EPA 430-R-17-001) that the number of $800 billion
is accurate and has thus left the language as originally written.
Ken Moraff 143155 Figure 08. Coastal Effects 2 298 We have many municipal adaptation efforts underway in the New England. A bullet could be added to this list to | Thank you for your comment. The adaptation examples included in Figure 8.2 have been pulled from the NCA4
say "for further information on adaptation efforts in the Northeast, please see www.epa.gov/raine. regional chapters and are not an exhaustive review of all of the adaptation examples in any one region. If this
comment was also addressed and accepted by the Northeast chapter, it will be included in the figure during the
update process.
Ken Moraff 143156 Figure 08. Coastal Effects 2 298 "Icon" is used in this context as a name for specific climate change impacts. Please add a definition in the Thank you for your comment. The author team agrees that the icons were too difficult to understand; they will
document and in each chapter. be deleted in the final version and replaced with text.
Ken Moraff 143157 Figure 08. Coastal Effects 2 298 Add "changing precipitation patterns" to the icon list as it is one of the most significant impacts for the northeast | Thank you for your comment. The climate change impacts included in Figure 8.2 have been pulled from the
region, as stated in the Northeast chapter. NCA4 regional chapters. If this comment was also addressed and accepted by the Northeast chapter, it will be
included in the figure during the update process.
Social Science | Coordinating 143263 Figure 08. Coastal Effects 2 298 Regional cases should include citations. Thank you for your suggestion. The cases are drawn from the regional chapters of the NCA4 document. They
Committee will be cited as such, with the full references available in the individual regional chapters.
Social Science | Coordinating 143264 Figure 08. Coastal Effects 2 298 Examples in figure/table should include existing cases of managed retreat (e.g. HUD/Isle de Jean Charles case [ Thank you for your comment. The adaptation examples included in Figure 8.2 have been pulled from the NCA4
Committee onp. 310, line 5.) regional chapters and are not an exhaustive review of all of the adaptation examples in any one region. If this
comment was also addressed and accepted by the Southeast chapter, it will be included in the figure during the
update process.
Social Science | Coordinating 143265 Figure 08. Coastal Effects 2 298 ‘Adaptations can be categorized by implementation stage (e.g. https://toolkit.climate.gov/#steps). Thank you for your comment on the figure. The author team considered your request and has decided against
Committee izi ion by i ion stage in favor of presenting the examples from the other regional
chapters in a concise synthesis.
Social Science | Coordinating 143266 Figure 08. Coastal Effects 2 298 Impact icons are too numerous to focus on. Several can be grouped (e.g. ‘coastal flooding/erosion’) Thank you for your comment. The author team agrees that the icons were too difficult to understand. In the finall
Committee online version, they will be deleted and replaced with text; the print version will include a limited range of climate
change impacts and adaptation examples.
Social Science | Coordinating 143267 Figure 08. Coastal Effects 2 298 The meaning of the 'Extreme Events' impact is unclear. Why does the Caribbean have this icon, but not the Thank you for your comments. The map is drawn from information in each regional chapter, so as these
Committee Southeast? chapters are revised, so is the coastal effects map. If the Southeast chapter includes Extreme Events when the
figure is finalized, it will be reflected here as well.
Social Science |Coordinating 143268 Figure 08. Coastal Effects 2 298 Examples in the Midwest and Southern Great Plains categories should be reduced in length and more examples | Thank you for your comment on the figure. This figure cites the findings from other regional chapters; thus, the
C ee should be included. examples are drawn from the topics that those chapters have chosen to focus their key on.
Social Science | Coordinating 143269 Figure 08. Coastal Effects 2 298 Restructure the Hawaii and Pacific Islands section to explain purpose of listed policy initiatives (e.g. Majuro Thank you for your comment. As addressed in the NCA4 Federal Register notice, this assessment focuses on
Committee Declaration). All examples should concisely describe the action. "synthesizing and assessing the science and impacts of climate change across 15 sectors and 10 regions of the
United States, and considers options to reduce present and future risk, in a policy-relevant, but not policy-
prescriptive manner." As a result, the suggestion to explain the purpose of listed policy initiatives has not been
accepted by the author team.
Social Science | Coordinating 143270 Text Region |08. Coastal Effects 310 310 22 22 Add U.S. Climate Resilience Toolkit https://toolkit.climate.gov/. Thank you for the suggestion. The citation has been added.
Committee
Social Science | Coordinating 143271 Traceable 08. Coastal Effects 317 317 13 21 Major uncertainties should include more commentary on differences in state law regarding coastal impacts as | Thank you for your comment. The author team agrees that this is an important point and has included language
Committee Account well as the pace at which common law is responding to change. in the major uncertainties portion of the traceable accounts.
Social Science | Coordinating 143272 Whole 08. Coastal Effects The coastal chapter does not adequately address the role of vertical land movement (subsidence & uplift) on Thank you for your feedback. This level of technicality is beyond the scope of this chapter, which is intended to
Committee Chapter relative sea level rise or the human role in subsidence. That subsidence is a large portion of current coastal sea | provide a more broad overview of climate change-related impacts on our coasts. Therefore, the language will
level rise trends should at least be noted. Replenishing ground aquifers is currently being considered in Hampton [not be amended as suggested. However, please note that Chapter 2 (Our Changing Climate), Key Message 9
Roads, VA. (Ocean Circulation, Regional Sea Level Rise and Coastal Flooding) of the National Climate Assessment addresses
this concern in more detail as does the Climate Science Special Report (Vol.1 of the National Climate
Assessment). Additionally, several citations in this chapter refer to reports that do delve into these areas (e.g.
Sweet etal., 2017).
Carole LeBlanc 143379 Whole 08. Coastal Effects It might be helpful for the Reader of this section to learn something about the role of the National Estuarine Thank you for your comment. Work being conducted by the National Estuarine Research Reserve System and
Chapter Research Reserve System. Alternatively, this topic could be addressed in a chapter devoted to a region (for the National Estuary Program advances our understanding of ecosystem changes related to climate. Mention of
example, the Wells National Estuarine Research Reserve in Maine could be mentioned in Chapter 18, Northeast). | research being conducted on natural and nature-based features has been included in the chapter.
John Fleming 143639 Text Region | 08. Coastal Effects 296 296 11 12 The text reads: "U.S. coasts span three oceans--the Gulf of Mexico, the Great Lakes, and Pacific and Caribbean | Thank you for your comment. This sentence has been amended for clarity.
Islands." For clarity, the sentence should read: "U.S. coasts span three oceans, the Gulf of Mexico, the Great
Lakes, and Pacific and Caribbean Islands." This avoids confusion. The original sentence could be read as though
"three oceans" refers to the Gulf of Mexico, the Great Lakes, and the Pacific and Caribbean Islands.
John Fleming 143641 Whole 08. Coastal Effects Throughout the chapter, emissions scenarios are referenced to characterize potential climate change impacts, | Thank you for your feedback. The author team agrees that the scenarios should be referenced more
Chapter primarily RCP8.5 and/or RCP4.5. However, in many instances, only RCP8.5 is mentioned whereas in other cases | consistently where possible and has amended the language. Note: The author team received explicit intructions

potential impacts under both RCPS.5 and RCP4.5 are stated. Throughout the chapter, impacts should be
assessed under not only under RCP8.5 and RCP4.5, but also under RCP2.6 since this is the only scenario
consistent with keeping temperature below 2 degrees Celsius. Relying on all three will better frame the likely
risks and the effort that will be necessary to prevent many adverse climate change impacts. Also, this will
illustrate the benefits and necessity of reducing emissions to avoid unacceptable climate change damage.
Relying solely on RCP8.5 projections discounts the horrible impacts that will occur at lower emissions trajectories
such as RCP4.5, and how RCP2.6 and below should truly be the goal.

to use the RCP4.5 as the low-end scenario (https:/; i go 1158)
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Michelle Tigchelaar 143800 TextRegion | 08. Coastal Effects 2094 [204 |23 25 This comment was prepared after discussions by subgroups of the University of Washington Program on Climate | Thank you for your suggested change. The Isle de Jean Charles example is included in the text.

Change and the Public Comment Project in Seattle, WA. Among those who participated in discussions, the

following wished to be named: Mary Fisher, Megan Feddern, Dr. Michelle Tigchelaar, Dr. Cecilia Bitz, Dr. Richard

Gammon.

In Key Message 3 it says: %o0icoastal communities will be among the first in the nation to test climate-relevant

legal frameworks and policies against these impacts.%oUR These lawsuits and policies are already being tested,

e.g., the 2008 Kivalina lawsuit against ExxonMobil Corporation, 2016 federal grant funding for the resettlement

of the residents of Isle de Jean Charles, the listing of the polar bear as a threatened species under the

Endangered Species Act in 2008, and the Massachusetts v. EPA Supreme Court case of 2007. We suggest

changing the language from %eJiwill%s0 to %oUiare%s!
Union of Union of 143820 Whole 08. Coastal Effects This chapter includes some very important key messages that can help expand understanding of the urgency of | Thank you for taking the time to review the chapter. This comment does not appear to raise a question or
Concemed | Concerned Chapter coastal risk in important ways. As support for these messages and key findings, however, the body textisin  |suggesta revision that the authors can adequately address from your comment.
Scientists Scientists some places lacking important (non-technical) information and explanation for the policy maker and lay

audience. Many of the comments here are non-technical or reference-driven; rather they call out small changes

and additions that are needed to provide an adequately helpful backdrop for those key messages, and to make

them fully understandable and applicable.
Union of Union of 143821 TextRegion |08. Coastal Effects 294 294 |12 13 Suggest stipulating this is about the "coastal" nature of tourism, human health and public safety, as these writ | Thank you for your comment. After consideration of this point, the author team has determined that the existing
Concerned Concerned large don't depend on healthy coastal ecosystems. text s clear and accurate, as the sectors described in this sentence would be substantially impacted if ecosystem
Scientists Scientists health degraded. The sentence has not been amended.
Union of Union of 143822 TextRegion | 08. Coastal Effects 294 294 18 19 Change to "unavoidable degradation"? Thank you for your comment. The authors have re-read this and decided that on whether
Concerned Concerned habitat degradation is "unavoidable" or not is beyond the scope of the National Climate Assessment. The
Scientists Scientists passage has not been amended.
Union of Union of 143823 Text Region |08. Coastal Effects 294 294 20 23 In this sentence, "communities" are both the actor and the one acted upon. Both are valid points, but they are | Thank you for your comment. To clarify this key message, the author team has amended the sentence to focus
Concerned Concerned confused in this sentence. Choose one and adjust text. on vulnerable populations, not communities.
Scientists Scientists
Union of Union of 143824 TextRegion |08. Coastal Effects 294 (204 |31 34 Suggest change to "to global trade" Thank you for your comment. This sentence has been amended to include the suggested phrase.
Concerned Concerned
Scientists Scientists
Union of Union of 143825 TextRegion |08. Coastal Effects 295 [295 |8 9 Suggest change to "housing and infrastructure” Thank you for the comment. This sentence has been amended to include the suggestion of housing losses as
Concerned Concerned well.
Scientists Scientists
Union of Union of 143826 TextRegion |08. Coastal Effects 295 [295 |8 12 This last assertion is both sweeping and too limited. (a) These adverse impacts certainly exist, but they affect | Thank you for your comment. The passage has been amended to incorporate your suggestions and to improve
Concerned Concerned people primarily in st ffected areas, and in tidally-flooded ones. Hard to say they are rippling  |overall readability.
Scientists Scientists through the country. (b) some important personal- and household-scale impacts are missing. Suggest "adverse

financial, social, and psychological impacts to affected citizens, and in turn, their broader communities".
Union of Union of 143827 TextRegion |08. Coastal Effects 2095 [295 |14 15 Move "(about $1 trillion) to after "real estate". The threatened national wealth is larger (military bases, ports, | Thank you for your