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NOTICE 


This document was prepared by Versar, Inc., an EPA contractor (Contract No.EP-C-07-
025, Task Order No. 07), as a summary of the discussion held at the Adaptation for 
Climate-Sensitive Ecosystems and Resources Advisory Committee Meeting (October 
22-23, 2007). This report captures the main points and highlights of the meeting. It is not 
a complete record of all detailed discussion, nor does it embellish, interpret, or enlarge 
upon matters that were incomplete or unclear. Statements represent the individual views 
of each participant. 
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PREFACE


The U. S. Environmental Protection Agency’s (EPA) Global Change Research Program 
(GCRP) is an assessment-oriented program within the Office of Research and 
Development that focuses on analyzing how potential climate change and other global 
environmental changes may affect water quality, air quality, aquatic ecosystems, and 
human health in the United States.  

The GCRP is a member of the U.S. Climate Change Science Program (CCSP) and is 
therefore responsible for helping to implement their Strategic Plan and to fulfill the 
requirements of the Global Change Research Act of 1990 to conduct periodic 
assessments of climate change and variability. Hence, the GCRP is conducting an 
assessment for the CCSP draft report entitled Synthesis and Assessment Product (SAP) 
4.4: Preliminary Review of Adaptation Options for Climate-Sensitive Ecosystems and 
Resources. A Federal Advisory Committee, Adaptation for Climate Sensitive 
Ecosystems and Resources Advisory Committee (ACSERAC), was established to 
conduct an external peer review of the draft SAP 4.4. 
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1.  INTRODUCTION 

DAY 1 

1.1 Workshop Background and Purpose 

The Adaptation for Climate Sensitive Ecosystems and Resources Advisory Committee 
meeting, hosted by the US EPA, was held on October 22 – 23, 2007 in Bethesda, MD. 
The meeting was held to conduct an external peer review of EPA’s Draft Report: 
Synthesis and Assessment Product (SAP) 4.4: Preliminary Review of Adaptation Options 
for Climate-Sensitive Ecosystems and Resources. The meeting format was guided by 
discussion of charge questions developed by the EPA specifically for this effort. The 
charge questions had also been forwarded to the Federal Advisory Committee members 
to obtain written comments and suggestions prior to attending the meeting.  

The U. S. Environmental Protection Agency’s (EPA) Global Change Research Program 
(GCRP) is an assessment-oriented program within the Office of Research and 
Development that focuses on analyzing how potential climate change and other global 
environmental changes may affect water quality, air quality, aquatic ecosystems, and 
human health in the United States.  

The GCRP is a member of the U.S. Climate Change Science Program (CCSP) and is 
therefore responsible for helping to implement their Strategic Plan and to fulfill the 
requirements of the Global Change Research Act of 1990 to conduct periodic 
assessments of climate change and variability. Hence, the GCRP is conducting an 
assessment for the CCSP draft SAP 4.4.  A Federal Advisory Committee was established 
to conduct an external peer review of the draft assessment. 

The purpose of the meeting was first and foremost to discuss the charge questions 
provided to the committee members in advance of the workshop. This report of the 
meeting minutes is framed around the charge questions and brings in related discussion 
on a number of other points that surfaced during the workshop. The main body of the 
report summarizes in-workshop discussions while the appendices provide the pre-
meeting comments which contain more detailed responses and citations.  

1.2 Meeting Participants/Attendees 

The meeting was attended by individuals from EPA, academia, other Federal agencies, 
industry, and State government. The list of attendees and the Member Roster are 
presented in Appendix A. 

1.3 Charge to the Panel 

The charge questions to the Panelists were as follows (Appendix B):  

1 




Minutes for: The Adaptation for Climate-Sensitive Ecosystems and Resources Meeting 

1.	 Does the Committee agree with the focus on six management systems from 
across federally owned and managed lands and waters as an effective way to 
review adaptation options for climate-sensitive ecosystems and resources? 

2.	 Does the Committee agree that the report provides useful information for 
managers on the state of knowledge regarding ecosystem management 
decisions sensitive to climate change, the types of adaptation options 
available, and approaches for implementing adaptation options? If the 
usefulness of the report could be improved, what specific improvements does 
the Committee recommend? 

3.	 Does the Committee agree that the case studies are effective at demonstrating 
adaptation approaches and specific issues related to implementation? If the 
case studies could be improved to better demonstrate adaptation approaches, 
what specific improvements does the Committee recommend? 

4.	 Does the Committee agree that the major conclusions and synthetic themes of 
the Synthesis chapter are supported by, and representative of the underlying 
chapters? 

5.	 Does the Committee agree that the key findings and recommendations 
presented in the Executive Summary are the most important and appropriate 
to bring forward to executive level managers and Congress? 

6.	 Does the Committee agree that EPA effectively followed the CCSP Guidance 
on characterizing confidence levels for the proposed adaptation approaches 
presented in the Executive Summary and Synthesis? 

7.	 Does the Committee agree with the decision to use information from a series 
of stakeholder workshops in addition to the published literature to identify and 
assess adaptation options and implementation issues for climate-sensitive 
ecosystems? 

1.4 Agenda 

The meeting agenda is presented in Appendix C. The meeting began with the welcome 
and opening remarks. This was followed by a series of presentations by the convening 
author and the chapter authors. 

1.5 Meeting Summary 

Section 2 summarizes all presentations made at the meeting. Each presentation is 
followed by questions and discussion text, which summarize both facts and opinions 
presented by the meeting participants in response to those presentations. Section 3 
provides a summary of the panel discussions for the specific charge questions. Facts, 
opinions, and concerns brought up by the participants have been recorded. Section 4 
provides the panel discussions by chapter and Section 5 provides the meeting conclusion 
remarks from the Chair. 

The Appendices A thru E provide the following: attendees, agenda, charge, presentation 
overheads, and pre-meeting comments by Charge question and committee member, 
respectively. 
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2. SUMMARY OF OPENING REMARKS/PRESENTATIONS 

2.1 Welcome and Introductions 

Dr. Janet Gamble, the Designated Federal Official (DFO) opened the meeting by 
welcoming the panel. She then read aloud both a Federal Advisory Committee Act 
(FACA) statement and the responsibilities of the Designated Federal Officer. She 
introduced and thanked the Committee Chair, Dr. Paul Risser, University of Oklahoma 
Research Cabinet and Vice-Chair, Dr. Reed Noss, University of Central Florida, for their 
participation.  She reminded the Committee that their role was to provide advice for this 
SAP document. Dr. Gamble also announced that there would be time for expression of 
public comments later in the day.   

2.2 The Importance of SAP 4.4 

Dr. Peter Preuss, Director of the National Center for Environmental Assessment, thanked 
Drs. Risser and Noss for agreeing to chair the committee, and thanked the panel for their 
time commitment. He reminded them of the importance of peer review at EPA, and 
explained that this report is part of a process, mandated by EPA’s National Center for 
Environmental Assessment (NCEA), that calls for 21 such products to be created. In 
particular, this report looks at things from the point of view of the resource manager, 
focuses on specific ecosystem management goals, discusses a number of representative 
systems, and attempts to demonstrate approaches that can have broader implications. The 
report is important for resources managers within and outside the Federal government, 
with potential applicability for a broad spectrum of society.  Dr. Preuss introduced Lead 
Report Authors, Susan Julius and Dr. Jordan West. He stated that EPA will take the 
committee’s comments very seriously and revise the report accordingly. The committee 
members then introduced themselves to the group. 

2.3 Purpose and Goal of SAP 4.4 

Susan Julius discussed the purpose and goal of the report.  She noted that the National 
Center for Environmental Assessment (NCEA) strategic plan calls for 21 Synthesis and 
Assessment Products, with guidelines given to the government agencies that were to 
author these reports. The reports were to deal with uncertainty explicitly, undergo expert 
review, and include an executive summary no longer than eight pages.   

Two methods were provided by NCEA for assessing uncertainty. The first is likelihoods 
based on the underlying data or the level of confidence in the science, a qualitative 
estimate, based on the amount of evidence that exists. The second method, characterizing 
the underlying confidence in the science and expert opinion, was employed by this report. 
Uncertainty statements were included for all conclusions made about adaptation. 
Specifically, the authors grouped adaptations by approach type and did confidence 
estimates on the approaches ability to increase resilience.  

The authors wanted this report to be useful for resources managers in preparing their 
ecosystem for climate change. They used the manager’s perspective in order to move 
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from a more general discussion of adaptation options for climate change into something 
more specific. They looked at constraints faced, adaptation options, and effectiveness of 
these responses within the management system’s context and goals.  

The approach to take was laid out in the prospectus, including a series of questions that 
lead to the structure of the report and the incorporation of case studies. The drafting 
process began in September 2006, followed by workshops for small groups of academics 
in adaptation science and resource management. The comments from today’s committee 
will be incorporated into the third revision of the document due out in late December 
2007. 

There were no questions from the committee following this presentation.  

2.4 Presentations by Chapter Lead Authors 

2.4.1 Executive Summary 

Dr. Jordan West explained that the executive summary structure mirrors the structure of 
the report, with each system being given 1.5 pages to cover the following four points: 1) a 
brief background and current status of management, 2) top adaptations to implement now 
and adaptations for the longer term, 3) barriers to implementation and opportunities as 
learned from the case studies, and 4) conclusions highlighting insights that emerged.  

In general, public comments on the report were concerned with it going beyond the scope 
of the Prospectus in terms of being policy prescriptive.  Dr. West explained that the 
authors intended the report to be policy relevant, not policy prescriptive. She added that 
many other public comments were editorial in nature and easy to deal with, and that 
technical corrections were minor. Overall, the most substantive comments came in under 
the synthesis section, noting that the organization based on management systems was a 
somewhat limiting approach that the synthesis themes should be based on common 
lessons/issues across chapter, and that much greater detail and explanation is desirable.  
According to Dr. West, considerations for the authors in responding to these comments 
are report length, the tension between brevity and adding sufficient context and detail, 
and the handling of key insights for the executive audience, such as focusing on 
conclusive adaptation type things or problems, gaps, and barriers. 

Dr. West stated that there are two approaches possible for changing the executive 
summary: 1) leave it in its current structure and lengthen the synthesis section or 2) to 
look at a different structure that would find a way to summarize across the systems and 
present the necessary points. 

2.4.2 Synthesis Chapter 

Dr. Peter Kareiva presented the Synthesis Chapter. In describing the intent of the 
Synthesis Chapter, he stated that the chapter is not intended to be a summary of the other 
chapters and thus is not strictly conceptual in nature.  In the synthesis, the authors noonly 
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looked at the conclusions of the ecosystem-specific chapters, but also at other general and 
theoretical papers concerning climate change, and even added their own experience to the 
mix. Dr. Kareiva believes that the idea of adaptation makes sense only if it is phrased for 
particular management objectives. He gave the example of Puget Sound, and how 
adaptation strategies would differ depending on what institution was representing them, 
such as The Nature Conservancy versus fisherman, tourists or the shipping industry. 
Adaptation strategies in a particular ecosystem hinge on the goals of the stakeholder.  

Dr. Kareiva stated that resource managers are reluctant to do anything with the high 
amount of uncertainty associated with climate change. He emphasized that these 
managers need to get comfortable dealing with this uncertainty, and need to start thinking 
about how they will respond to the positive and negative impacts of climate change. 
Managers need to be wary of scientific papers that treat scenario building as if it were 
climate forecast. Managers need to incorporate baseline monitoring for a basic 
understanding of their systems.  

Dr. Kareiva defines the basic principles of adaptation: 

resistance = intensive management  
resilience = good system design 
response = assisted migration  
realign = alter objectives 
triage = abandon certain goals 

Dr. Kareiva discussed the specific adaptation approaches for managers presented in Table 
9.4, including the protection of key ecosystems features, reducing other stresses, 
representation and replication of biodiversity, restoration of a particular ecological state, 
and refugia and relocation of particular species. He stated that options for adaptation will 
increase if managers work outside their normal constraints, operate at a large scale and 
learn quickly from others. In particular, it is important that they represent a boarder way 
of thinking than is often the case. He also presented the wide range of obstacles, such as 
1) the shortage of legislation, incentives and expertise, 2) a lack of baseline 
measurements, 3) poor decision tools, and 4) the rarity of risk-taking.  

Dr. Kareiva emphasized the need to manage in terms of one large system, otherwise 
response agencies could be running counter to each other. This will require agency 
cooperation and public education. He feels that climate change is an opportunity as well 
as a stress – an opportunity to implement adaptive management. He added that the public 
comments to this chapter of the report were good and most should be incorporated.  

Dr. Robert Van Woesik questioned the omission of the paleo context.  Dr. Kareiva 
responded that it was included in the baseline information.  
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2.4.3 National Forests 

Dr. Linda Joyce began her presentation with highlights of Figure 3.12 ‘Timeline of the 
National Forest System Formation and Legislative Influences on the Mission of the 
National Forests’.  She delineated the land that the Forest Service manages, and then 
listed the organizations six goals. Dr. Joyce reported on where the Forest Service is 
today with respect to climate change, including several case studies and recent 
workshops. 

Dr. Joyce summarized the public comments on this chapter of the report either as missing 
concepts, programs/policies questions or technical in nature. Specifically, the public 
requested more emphasis on management options, shrublands and grasslands, 
monitoring, timber management, mitigation management, and the perception of fire and 
fire restoration. Dr. Joyce added that, overall, the goal of this chapter was heavily 
targeted throughout these comments, and thus appropriate revisions will be made.   

Following the presentation, Dr. David Patton asked why only three forests were selected 
for this evaluation. Dr. Joyce responded that this was enough information given where 
these systems are right now.  

Dr. Patton acknowledged that trying to provide managers with information that they can 
use on the ground is difficult, but added that the chapter does not include enough 
information that can be useful at the district level, where management decisions are 
made.  He also stressed the inclusion of other agencies (besides EPA and the Forest 
Service) across ecoregions, because climate change affects an ecoregion, not an 
individual administrative unit.  

Dr. Patton reminded everyone that nothing happens on the ground until there is a policy 
change from the top. Dr. Joyce added that in the 1970s the science of resource 
management moved to ecosystem management and the Agency made substantial changes 
to move away from clear-cutting by what was essentially a legislative order. Today 
similar things are being done with adaptation and mitigation, thus there is a good start to 
policy changes taking place. 

Dr. Risser asked what is driving the attention to climate change in the Forest Service and 
what does this mean for local managers. Dr. Joyce replied that many movies and policy 
appearances have changed the countries openness to discuss climate change. Staff 
directors and region staff have come to really want to include it, and the specific 
workshops held following the SAP workshop provided to be really informative and 
spurred further meetings. 

2.4.4 National Parks 

Dr. Jill Baron stated that the National Park Service (NPS) Organic Act of 1916, which 
created a national park system and national park service, is both still relevant and still 
ambiguous today. She explained the 3-tiered structure of the NPS organization – a 
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national office for service-wide policy, seven regional offices for administration services, 
oversight, and conduits for information, and the individual parks is where individualized 
resource agendas are created using the management polices as guidelines. Dr. Baron 
states that this is an increasingly science-based system of ecosystem management, with 
current resources, processes, systems and values being based on physical/biological 
resources and processes. 

The public comments received regarding this chapter indicated a list of subjects that 
needed more consideration in the report, including coastal parks and ocean habitats, Karst 
parks, groundwater and soil moisture, managing visitor behavior, hard trade-off decisions 
and how to increase resilience. These comments will be addressed by changing text in the 
chapter, but other suggestions such as using carbon accounting and carbon management 
to maximize carbon storage in national parks were found to be outside the realm of NPS 
goals. 

Dr. Baron discussed how scenario-based planning could be used to create contingency 
plans based on alternative but plausible futures, and how it forces consideration of low 
probability but high risk scenarios. She considered the value of social capital, indicating 
that resource management only advances by incremental learning and gradual 
achievement.  

Dr. Patton asked if Native Americans were included in this assessment (in particular, 
Grand Canyon National Park is surrounded by reservations). Dr. Baron stated that there 
was no tribal representation, and that those invited to the workshops were almost 
exclusively park resource managers, with a few academics and NGO participants.  There 
were no tribal representatives or general public representatives.  

Dr. Noss stated that the historical range of variability is a problematic concept that should 
not be dismissed too quickly. There are long evolutionary scales of many of the 
organisms we are talking about, thus they have already seen radical changes. The 
chapters make clear that there is more or less a range of variability and these 
organisms/ecosystems will tend to be more resilient because they have retained more of 
their functional groups, thus is still may be a valuable concept.  Dr. Baron agreed 
partially, stating that it should be considered with caveats, and that there have been so 
many human manipulations that it may need to be abandoned completely. 

Dr. Joseph Arvai asked why the chapter did not address the attributes of parks from 
which people who visit them derive things. Dr. Baron responded that the reason that they 
took an ecological approach is because of the title of the chapter. Dr. Arvai added that 
this is unique for this report because if you ask people what their objectives are for 
national parks you would get a very different list from visitors than from ecologists and 
that it would be interesting to hear from visitor groups and to see from an ecological 
perspective to what extend these align. Dr Baron stated that in their workshops there were 
a number of participants that do visitor management.  
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Dr. Scott asked to what extent a historical baseline was appropriate for a historical 
agency. Dr. Noss was interested in a context for consideration of the paleo information 
and the ways that organisms have adapted in the past to ecological change because 
considering the historic range of variability as a broad concept would help make 
decisions for the future. 

Dr. George Hornberger suggested the addition of specific scenario planning examples to 
facilitate the reader’s understanding of the problem of climate change in the NPS.  Dr. 
Baron agreed that some of these types of scenarios should be added.  

Dr. Carl Hershner stated that the case studies throughout the report are distracting 
because they are too big, and suggested that the authors be asked to identify up front what 
point they are trying to make with the case study so that some of the background material 
can be eliminated. 

Dr. Risser asked why they authors did not want to be prescriptive.  Dr. Baron replied that 
in the case of climate change, prescriptive was wrong because over time the prescription 
would have to change also. The other reason is that each park almost has its own culture 
and set of resource management issues, and the report did not want to be specific, thus 
potentially neglecting important issues.  Dr. Risser added that prescriptions could be 
dynamic or static.  

2.4.5 National Wildlife Refuges 

Dr. Brad Griffith stated that the focus for this chapter was very large scale, intending to 
set the stage at the local level, and regional refuge biologists have praised its usefulness 
in dealing with climate change.  

He stated that the refuge system was created at the beginning of the current rapid 
warming period and thus all management actions have been taking place in a changing 
climate. Because of this, he believes that it is valuable for refuges to mine their datasets 
for climate change.  He emphasized that refuges are insufficient to accommodate climate 
change and that many of the species they accommodate are migratory, and will be 
moving on accordance with climate changes. He stressed that there needs to be 
acceptance of some degree of failure by the manager of these systems, due to the 
unpredictability of the problem and the fact that there is inadequate information available 
to make the response perfect.  

Dr. Griffith summarized the public comments. Comments concerning omitted areas or 
groups may have been attributed to those invited but unable to attend the stakeholder 
workshops. Comments concerning missing topics or concepts often focused on gaps that 
require legislation to be included in this area of coverage. They also included comments 
asking for more emphasis on staff training and education.  Comments also came in 
concerning the scope and structure of the reports, as well as with regards to specific 
programs and policies. Technical comments characterized models as inaccurate or not 
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validated.  Editorial comments criticized wording such as ‘threaten,’ ‘confidence’ and 
‘natural.’ 

Dr. Griffith believed that the Alaska case study focused on the issue of heterogeneity in 
warming, however comments came in indicating otherwise. He stated that climate change 
is a forcing factor that underlies the operation of all other stressors, which makes the 
picture more complicated because it can also change depending on these stressors.  

Dr. Patton noted the particular problem of size for the National Wildlife Refuges and 
asked how all of the small units that they are dealing with could be designed to get the 
attention that they deserved. Dr. Griffith stated that educating the public is an important 
part of this process, as is the idea of directionality, such as targeting where these species 
will be in the future.  

Dr. Patton asked if legislation could be revisited to become more ecosystem oriented 
rather than species specific. Dr. Griffith responded that he is not familiar with the legal 
aspects of this issue, but that that the entire concept of the organization would likely need 
to be changed. The refuges are an ecosystem type because they are at low elevations, 
centered around wetlands, and very productive. Dr. Noss added that there is some inertia 
in the Agency with regards to this new policy, slow evolution in the refuges, and climate 
change can offer an opportunity for the refuges to really start thinking about the new 
mandate under the Wildlife Refuge Improvement Act. 

Dr. Scott stated that a new vision of the refuge system in response to climate change has 
failed to evolve and it will be important to integrate with other agencies. Dr. Griffith 
believes that the desire to do something about climate change exists within the agency. 

Dr. Patton asked if there were partnerships among small refuges. Dr. Griffith stated that 
there are unique relationships at the local level. For example, in Alaska, native groups 
often partner with land managers from other agencies. However, these relationships can 
be very heterogeneous and require increased communication amongst refuges to be 
successful. Managers need to be aware that the performance on their particular refuge is a 
function of many outside forces and communicate accordingly, such as when a migration 
or stopover causes the incorrect perception of population numbers changing. No refuge is 
an island. 

2.4.6 Wild and Scenic Rivers 

Dr. Margaret Palmer emphasized the differences between rivers and the ecosystems 
covered in the assessment. Specifically, the rivers encountered problems of mixed land 
use and large impacts due to urbanization (water withdrawals), thus climate change is not 
the only risk factor to consider.  Additionally, most watersheds face management 
difficulties associated with mixed ownership. She indicated that, since the passage of the 
Wild & Scenic Rivers (WSR) Act of 1968, greater than 11,000 stream miles have been 
designated as WSRs. Management is administered by one four federal agencies with 
appropriate state and local partnerships. 
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Dr. Palmer summarized the comments on this chapter. Reviewers requested a description 
of the method for inviting stakeholders to the workshops and more validation to certain 
data that was presented, along with other more technical comments. Comments also 
indicated the need for more specifics in this chapter, such as the scaling down of 
precipitation, temperature, and run off predictions to smaller regions.  

Dr. Palmer stated that the authors of this chapter did not just address climate change, but 
also stated that it will have synergistic interactions with other stressors on the rivers. 
They covered hydrologic, geomorphic and ecological impacts and how these might be 
responded to by management. She indicated that, since the rivers are not all in protected 
watersheds, reactive approaches to climate change impacts may be the more important. A 
proactive approach needs to take into account a larger area around the river. She 
indicated that, historically, rivers adapt rather well to changes in climate, unless they are 
impacted by other stressors.  

Dr. Palmer believes that managing for uncertainty in the case of wild and scenic rivers 
makes sense, such as setting aside more land so that the river will have more of an 
opportunity to react to whatever change occurs. Also, change is needed in the amount of 
calibration between local and regional groups. 

Dr. Palmer suggested that the concept of refugia is also import to this chapter, and that 
some attempt was made to include it.  

Dr. Eric Gilman suggested site-based monitoring of changes in species distribution. Dr. 
Palmer agreed that this was a good idea, and added that continuous monitoring in the 
watersheds could help distinguish land use impacts from climate change impacts.  

Dr. Hornberger suggested the inclusion of nitrogen deposition changes, because it too is a 
result of climate change. Dr. Palmer decides to include this also.   

Dr. Hornberger stated that management options tailored to ameliorate the major stressors 
other than climate change could be good for potential climate change anyways.  He does 
not see a need to stress attribution, only the fact that something is causing stress and 
change. Dr. Palmer agreed and admitted that the attribution issue was hidden in the 
chapter because she was overly concerned with speaking to climate change, even though 
urbanization and land use change could give the same impacts.  Dr. Hershner agreed with 
this recommendation, and believes it is applicable to the other chapters as well. He also 
suggested that Dr. Palmer strengthen her proactive strategies for climate change 
adaptation. Dr. Palmer will edit accordingly.  

2.4.7 National Estuaries 

Dr. Charles Peterson thanked the contributing authors for their help in developing the 
chapter. Dr. Peterson provided some background information on the National Estuaries 
Program (NEP).  He noted that the NEP operates as local programs. These programs lack 
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regulatory authority and instead rely on voluntary cooperation. They may use Federal or 
local authorities as a means of implementing the targets and goals.  Dr. Peterson noted 
that areas of concern in National Estuaries include water quality, fisheries/wildlife, 
habitat, human values, freshwater quantity, introduced species and biodiversity.  
Historically, the focus has been on management of anthropogenic impacts. 

Dr. Peterson discussed relevant legislative and regulatory governance structure for 
implementing NEP management goals. There are five management goals that are 
common to all NEPs; these are: water quality, fisheries and wildlife, habitat, human 
values and welfare and water quantity. 

Dr. Peterson noted that there were a number of people involved in workshops related to 
NEP. These participants were not stakeholders in the sense of having home builders, 
fishermen, or realtors.  Instead, stakeholders were defined as practitioners and scientists 
that were aware of the management structure and how natural and social sciences would 
feed into the management structure.   

Dr. Peterson discussed the effects of existing stressors on estuarine management goals. 
Estuaries are the catchments point of all that happens terrestrially, atmospherically and 
locally. Dr. Peterson presented a list of current stressors, stated as either positive or 
negative, across the five management goals.  He noted that there are also new stressors 
that need to be addressed. A big issue is the conflict of values when we list the 
management goals up against each other.  Specifically, he noted that humans have come 
to occupy the coastlines. Therefore, as climate warms and sea level rises, there is a desire 
to protect that private property investment.  However, current measures to protect 
property investment is in conflict with the fact that the marshes and shallow habitats need 
to have room to transgress upslope to keep up with sea level rise.  It is an interesting 
conflict that requires a community-based stakeholder group.  The fact that the NEPs are 
stakeholder-driven actually creates an opportunity where it is most needed.   

Regarding management adaptations, the chapter discusses various options for protection 
of water quality, sustainability of fisheries and wildlife populations, preservation of 
habitat extent and functionality, preservation of human values, and water quantity.   

There were not many public comments on the chapter.  Some commenters noted omitted 
areas or groups. A new report related to the potential re-authorization of the Coastal 
Zone Management Act is available; information from this report will be included in the 
chapter.  Information on the National Estuarine Reserve System (NOAA NERRS) was 
also omitted in the report.  Other missing topics included the role of water quality 
standards beyond NPDES, the role of aquaculture in management and adaptation, focus 
on sea level rise and storm intensity to the exclusion of other climate factors such as 
temperature and precipitation and the effect of climate change on recent investments in 
restoration. The public also commented on the scope and structure of the chapter noting 
that the conclusions are beyond the scope of SAP 4.4 and are policy prescriptive.  It was 
also noted that references to existing sea level rise policies and regulations may be 
outdated. There were some other minor technical and editorial comments 
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Dr. Hershner noted that the chapter is well written.  However, the chapter is another 
example of where a good job was done in synthesizing background information but the 
effort felt short when it came to the final recommendations.  When specific 
recommendations were identified (i.e., need for monitoring) they were worded in a 
unique way. Cumulatively, the recommendations lack a conviction for movement.  
Recommendations should be concisely worded.  Dr. Peterson noted that the list of 
recommendations does not follow a specific order; in a narrative sense it goes in order 
but they should be prioritized. 

Dr. Hershner believes that the case study is well written but does not seem to inform the 
chapter. The points that the authors want to make with the case study should be clearly 
stated. Dr. Peterson noted that the case study was meant to point out the following: 1) the 
existence of costal protection habitat process, 2) the fact that 73% of the acreage in North 
Carolina is on the Pamlico estuary, which is one of the 3 hotspots in the world where sea 
level rise will have and impact, and 3) the outer banks will not be there in the end, 
making the inundation model non-sense.   

Dr. Peterson noted that the growing eagerness, planning participation and investment is 
one of the biggest changes seen with federal funding and local match. By identifying 
those need it will serve to guide the program so it is more than atmospheric and physical 
science. A lot of these aquatic systems have a problem identifying the organisms. 

2.4.8 National Marine Sanctuaries 

Dr. Brian Keller noted that a stakeholders’ workshop was held in January to discuss the 
content and applicability of the report.  Representatives from various agencies and 
academia participated in the workshop.   

Dr. Keller provided some background information on the Marine Protected Areas 
chapter. He noted that there are only 13 national marine sanctuaries; some were 
designed around cultural resources instead of natural resources.  The sanctuaries are quite 
different from each other. National marine sanctuaries are nationally significant places 
for protection and management and are internationally recognized.   

Dr. Keller indicated that the chapter focuses on coral reef ecosystems because of the 
extensive research that has been done already.  The chapter also discusses the key 
ecosystem characteristics in which management goals depend.  These include 
biodiversity, key species, habitat complexity, trophic linkages, connectivity, nutrient 
fluxes and larval dispersal and recruitment.  

Dr. Keller noted that direct climate change stressors highlighted in the chapter include 
ocean warming, ocean acidification, rising sea level, climatic variability and ocean 
circulation, storm intensity and freshwater influx.  Climate change interactions with 
traditional stressors are also discussed in the report.  The authors chose to highlight 
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pollution through shoreline influxes of freshwater, commercial fishing and aquaculture, 
nonindigenious/invasive species and diseases (i.e., coral bleaching). 

In terms of management approaches, Dr. Keller discussed the MPA networks and 
“beyond boundaries” management strategies.  He noted that there is a 5-yr cycle after 
which management plans are supposed to be reviewed.  Climate change has not come up 
in those discussions yet. Performance measures are being developed to help us be more 
quantitative. 

Regarding adaptations to climate change, Dr. Keller noted that the chapter emphasized 
the following topics: spreading the risk, critical areas (refugia), connectivity, effective 
management, monitoring, restoration, building partnerships, tools and social resilience. 
Three case studies are included in the chapter.  The three coral reef managed areas 
discussed in the case studies cover a range of protection from low to very high.  Dr. 
Keller noted that there is a comprehensive plan to address climate change issues for the 
Great Barrier Reef. This is a good example from which to draw lessons. 

Dr. Keller noted that the conclusions chapter has been revised to discuss research 
priorities. The management considerations are, to a large extent, exercising best 
management practices.   

Dr. Keller indicated that the chapter did not get many public comments.  There was a 
concern that the chapter was too oceanic. There was also a comment about the lack of 
information on land-coastal zone linkages.  The chapter points out that these linkages 
exist but does not provide details on how their management realms affect their adaptation 
options. 

Dr. Hershner noted that this is another example of where best management practices are 
probably the best that can be done. This needs to be universally worded so the point is 
consistent across chapters.  It is very likely that climate change will eliminate the need for 
marine sanctuaries where they currently exist because changes will be so dramatic. Thus, 
the adaptive strategy is to give up. 

Dr. Keller added that marginal reef systems come and go over time.  The physical 
structure will take some time to erode.  It can be argued that even if the reef disappears it 
is not time to give up on the ecosystem.   

Dr. Van Woesik noted that the chapter does not list management adaptation options.  
There is a disparity between theoretical connectivity and networks and what we actually 
have in our sanctuaries. 

Dr. Keller noted that the issue of large marine protected areas vs. multiple small ones 
comes up all the time.  When trying to impose “no-take” protection in the Florida Keys, 
the social and political opposition was so great it took years to take the Keys to 6% level 
of protection. One could argue that seeking consensus is a luxury we no longer have. At 
the moment marine protected areas cover such a small proportion of the economic zone, 
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it could be argued that they are insignificant. On the other hand, this could be basis for 
public outreach and education. With years of protection we have seen pretty fast 
responses. The presumption is that a more diverse ecosystem will be more resistant to 
climate change.  
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3. PANEL DELIBERATION OF CHARGE QUESTIONS 

Susan Julius noted that this report can be policy relevant but not policy prescriptive.  The 
report is a scientific document and is not meant to be programmatic or policy 
prescriptive.  The panel needs to be aware of the fact that some adaptation options are 
programmatic-prescriptive by nature.  She noted that this report does not address 
mitigation since the Climate Change Science Program does not deal with mitigation 
issues. 

Dr. Risser asked panel members for general comments or thoughts prior to addressing the 
charge questions. 

Dr. Noss asked Susan Julius how much restructuring of the overall report is possible at 
this stage. He noted that panel members may need to keep a level of realism when 
making comments.  Susan Julius indicated that there is a commitment to get the report 
out by December. This gives the authors about two weeks to make changes to the report 
in response to comments. She noted that, in spite of the time constraints, the authors 
need to know what panel members think should be done to make the report better.  

Dr. Gilman asked why a committee has been convened so late in the process, since the 
report is almost complete.  Susan Julius noted that this is consistent with EPA’s internal 
regulations. Reports are never drafted using FACA committees; instead FACA 
committees are used to review the reports.   

Dr. Van Woesik noted that in meetings of this nature, it is common to have differing 
opinions about terminology.  For example, the term adaptation may mean something 
different for different people. Dr. West noted that in the climate change science 
community the definition of the term adaptation is different from that used by ecologists.  
In this report, the discussion on adaptation of human social systems is with regards to 
management. It is a difficult terminology problem and it is important to be careful about 
using this term.  In the introduction, it is stated that adaptation in the context of this report 
means management.  However, it is not clear if this is done consistently throughout the 
report. 

Dr. Arvai noted that the concept of adaptive management is used differently within a 
chapter and within the report as a whole.  Adaptive management needs to be addressed in 
the report, but (a) the authors should better acquaint themselves with the concept and (b) 
it should not be treated as a panacea as a grand solution to all problems.  Dr. Risser 
agreed that this is a significant issue that should be communicated to the authors of the 
report. Dr. Julius noted that this issue will be captured in the minutes and the group can 
choose to talk more about it later during the meeting.   

Charge Question 1 :  Does the Committee agree with the focus on six management 
systems from across federally owned and managed lands and waters as an effective 
way to review adaptation options for climate-sensitive ecosystems and resources? 
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Dr. Hershner asked if, given the state of the report, there is an option to say anything 
other than it is okay. He noted that the report provides a reasonable overview of the 
subject. 

Dr. Hornberger stated that the onus is on the writers of the synthesis chapter and the 
executive summary to try to overcome the limitations of this particular approach.  He 
noted that the executive summary needs to be spruced up. 

Dr. Patton noted that the BLM has concerns that have not been discussed yet.  The six 
systems discussed in the report do not cover the largest land manager in the country.  By 
selecting only six groups, the report is omitting a lot of stressors there have not been 
identified. He suggested that some text be added to the report to indicate that other 
agencies are also important.  Dr. Noss agreed with Dr. Patton’s comments and added that 
DOD has some of the best representation of federal land management agencies.  At this 
point, however, all that can be done is for the authors to acknowledge up front that other 
agencies need to be considered. 

Dr. Gilman stated that one solution for addressing the need to have a better synthesis is to 
add a chapter or text that concisely describes the state of knowledge regarding ecosystem 
response to climate change.  This could be done concisely in the executive summary. 

Dr. Risser noted that there are a lot of crosscut issues as well when dealing with 
management issues.  It makes sense to acknowledge these commonalities and discuss 
them in the executive summary and in the synthesis chapter. 

Dr. Arvai indicated that there is not a lot of background information in the introduction 
and the executive summary. There needs to be more information on what this report is 
meant to be and how it came together.  The report should include several pages of 
expository materials about what is included in the report (and what is not included) and 
why it is included and why other information was excluded. 

Dr. Malone noted that the ecosystem to ecosystem approach is a novel approach to doing 
a report that has a lot of merit.  This approach addresses institutional issues and points out 
things that can be controlled.  Many of the chapters allow to the readers to see how 
important partnerships are.  Some of the chapters are better at that than others. It would 
be useful to provide the rationale for the approach used up front so that people understand 
why the report was written in this way. 

Dr. Hornberger suggested that the executive summary be short and to the point.  He noted 
that Congress and upper level management are not going to read the entire report so it is 
important to include in the executive summary things that are of interest to them.  Dr. 
Arvai noted that, given the different audiences for this report, it might make sense to have 
different reports. A smaller report (i.e., a briefing memo) that spells out the issues more 
succinctly for congressional representatives and upper level management could be 
prepared. 
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Dr. Malone indicated that the summaries of the individual chapters are very good and 
suggested that they be moved to the chapters themselves as executive summaries.  Dr. 
Van Woesik agreed with this suggestion. He added that the executive summary should be 
about two pages. The chapter summaries can be moved to the chapters and new text 
should be developed for the executive summary. 

Dr. Tufford noted that the discussion of how legislative mandates affect management is 
uneven. He is particularly concerned with situations in which the Endangered Species 
Act is in conflict with climate adaptation response.  More discussion on this issue is 
needed. 

Charge Question 2: Does the Committee agree that the report provides useful 
information for managers on the state of knowledge regarding ecosystem management 
decisions sensitive to climate change, the types of adaptation options available, and 
approaches for implementing adaptation options? If the usefulness of the report could 
be improved, what specific improvements does the Committee recommend? 

Dr. Hershner suggested that the re-write of the chapters be informed by the synthesis 
chapter. In this way, there is consistent use of terminology and themes re-occur 
throughout the chapters. In addition, there will be a cumulative argument for certain 
recommendations.    

Dr. Noss noted that people has suggested that the synthesis chapter be moved to the front. 

Dr. Arvai noted that his idea of creating 2 separate reports involve having the synthesis 
chapter or a variant of it as one of the stand alone documents, with the other being the 
longer, full report.. 

Dr. Malone agreed that the synthesis chapter could be revised first.  Changes made to the 
synthesis chapter would then percolate to the other chapters.  She noted that having 
parallel conclusions would strengthen the report.   

Dr. Hornberger suggested that instead of re-writing the chapters, they could be moved to 
the back of the report as appendices. The report itself would be a reasonable summary of 
the appendices. This will address the unevenness that is evident in the report, particularly 
in the executive summary.  Susan Julius stated that making the chapters appendices is 
not something that should be done.  She agreed that the chapters should be made more 
concise. She noted that it is clear that the authors need to do a better job in terms of 
summarizing the technical information and addressing our congressional audience. 

Dr. Patton noted that the authors did an exceptional job of synthesizing the literature. The 
bibliography by itself is a good management tool.  This is a good source of information 
for managers, but it needs to be presented in way that can be accessible to people on the 
ground. 
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Dr. Hershner noted that the target audience is Congress or policy makers.  An executive 
summary for this audience needs to be in the form of talking points.  An abstract is not 
helpful; it is better to have a few bulleted points along with a statement of why those are 
important.  Susan Julius asked whether a summary of the synthesis should be done.  Dr. 
Hershner noted that it would help tie things together if every one of the chapters responds 
to the seven adaptation approaches listed in Table 9.4. Dr.  Hornberger noted that 
members of Congress will ask staffers to summarize the executive summary.  It is 
preferable that they summarize a 5-page executive summary instead of the full report.  

Dr. Arvai stated that the report sets priorities in the absence of clearly identified goals or 
objectives. He noted that some stakeholders, for example might want to minimize the 
costs of implementing a management option. Yet is not clear how the priorities that the 
focus of the report addresses this objective, or others. It is not clear how to make the 
report address this issue better, but it would go a long way to improving its relevance and 
usefulness to local managers.  A suggestion is to make the report process prescriptive.  
This involves laying out the considerations and the order in which they can be addressed, 
figuring out first what the problem and the goals are and thinking about how to measure 
the achievement of those objectives.  Following this, data can be collected about the 
different options under consideration. Dr. Noss noted that these issues could be 
addressed in the synthesis chapter. 

Dr. Hornberger stated that there is good background information.  However, there are no 
specifics regarding the goals of management.  Then there is the conclusion that “adaptive 
management will work.”  In general, the chapters are good but all of them fall down on 
the specifics. Dr. Risser noted that the “courage coefficient” is quite different among 
chapters when it comes to making specific recommendations.  

Dr. Gilman noted that there are cross cutting issues that would apply no matter what kind 
of management decisions.  In looking at management options there is a question of what 
to do about invasive species. This should be brought up as a priority.  Site-based causes 
should be addressed. 

Dr. Risser asked whether Table 9.4 is specific enough to be helpful.  Dr. Hershner noted 
that the table is general enough to be a useful organizational tool but that the chapters go 
to specifics that should fit under the various categories; however, what is important is to 
find a common language. Dr. Risser noted that this needs to be cast as being a 
framework for more specificity.   

Dr. Hershner noted that the concept of ecosystem-based management is mentioned a lot 
in the chapters. However, there is no documented evidence that it works.  This concept 
needs to be carefully considered before it gets too much play in this document.  In 
addition, the report appears to say that the best way to deal with climate change is to 
resist it. There is still a lot of debate about this.  Discussion of resilience should be 
balanced by discussion of what to do if we can’t resist forever.  Dr. Arvai noted that 
adaptive management and ecosystem management are buzzword paradigms because they 
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sound good, but mean different things to different people.  It is important to make sure 
that these and other concepts are being used correctly in the report.   

Dr. Risser noted that the 6-system approach used in the document brings out the 
differences in the way agencies work. Dr. Hershner noted that the authors did a good job 
laying out the background. 
Dr. Van Woesik noted that Table 9.4 is a simplified matrix.  Marine protected areas and 
restoration are multiple-level matrices.  There needs to be reasoning behind the 
responses. 

Dr. Hornberger noted that there is little that can be done to manage what comes into an 
estuary. One of the messages might be that climate change will change how you do 
business. 

Charge Question 3:  Does the Committee agree that the case studies are effective at 
demonstrating adaptation approaches and specific issues related to implementation? If 
the case studies could be improved to better demonstrate adaptation approaches, what 
specific improvements does the Committee recommend? 

Dr. Hershner suggested that all case studies be reduced to boxes.  In addition, the purpose 
of the case studies should be highlighted. 

Dr. Van Woesik noted that it should also be clearly stated whether the case study worked 
or not. He suggested that the report include case studies that have addressed other 
stresses and how management strategies have adapted to these stresses. 

Dr. Malone noted that most case studies are mixed; there are good things and bad things 
about the case studies. The text should note the purpose of the case study, why it was 
chosen and the lessons to be drawn. The things learned about adaptation from the case 
study should be noted. In addition, references could be made to other management 
system areas that are doing things differently.   

Dr. Patton noted that case studies are good if there is a resolution to the problem and 
there is an outcome.    

Dr. Arvai stated that case studies should be evaluated based on the objectives that guide 
adaptation decisions and not on the outcomes of those decisions. 

Dr. West noted that initially case studies were envisioned to be no more than 4 pages.  
The authors also intended to explicitly state the reasons for choosing the cases studies.  It 
was obvious from the beginning that there may not be a lot of actual examples where 
climate change policy has been implemented. It was difficult to find good case studies 
for use in the report. The case studies ended up longer than the authors expected.  The 
question now is what useful information can be distilled from the case studies. Dr. Julius 
stated that case studies are generally retrospective.  In this report, case studies are 
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prospective. It is difficult to carry the discussion any further about things that have not 
happened yet. 

Dr. Noss stated that case studies should be reduced to boxes or eliminated.  In the current 
state, the case studies do not add much to the report.  

Dr. Hershner suggested that the authors extract the critical information and place it in a 
text box. The text currently in the case study can be moved to an appendix. 

Dr. Risser noted that the case studies provide a level of realism to the report. Case studies 
demonstrate that these approaches can apply to lots of different systems.  They should not 
be moved to the appendix, but a box might be a good compromise. 

Charge Question 4: Does the Committee agree that the major conclusions and 
synthetic themes of the Synthesis chapter are supported by, and representative of the 
underlying chapters? 

Dr. Malone indicated that the overemphasis on resilience in the synthesis chapter should 
be corrected.   

Dr. Hershner noted that there are things in the synthesis chapter that are not included in 
the other chapters. 

Dr. Hornberger noted that it would be a good idea to bring the authors together to revise 
the report. 

Dr. West noted that the only time the authors were together was at the stakeholders 
meeting.  She indicated that one option is to have the authors go through the synthesis 
chapter and determine if the contents of their chapters are appropriately presented in the 
synthesis. Another idea could be to do annotations and referencing where specific 
information can be found in the chapters.   

Dr. Hershner noted that it would be better if the authors go back to the chapters and make 
sure consistent use of terminology.   

Susan Julius stated that there are examples of terminology in each of the chapters. 

Dr. Malone noted that, regarding the idealized decision making process discussed by Dr. 
Arvai, it is not clear what kind of recommendations are going to be made.  She noted that 
outlining a decision making process is not going to be a sufficiently good advise to a 
manager. Dr. Arvai responded that the shelf life of any report dealing with specific 
options for adaptation to climate change would be relatively short. This, passing on an 
opportunity to educate managers about possible decisions processes may not be in the 
best interest of the Agency. 
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Dr. Arvai indicated that the synthesis chapter does not necessarily need to pull together 
all the parts where there is agreement.   In regards to decision making, it is more 
important to make the point that a lot of entities responsible for managing do not have the 
capacity to see that process through instead of saying “here is a process that you can 
apply to all situations.” Capacity needs to be built within the responsible agency.  The 
Synthesis Chapter can lay that out, e.g., common judgmental traps, poorly specified 
objectives, the tendency for managers to avoid of tradeoffs, etc. The report is not meant 
to provide all the answers but to highlight important points. 

Dr. Malone agreed that the report is not meant to provide solutions; however, she noted 
that just saying that there are things lacking is not good enough either.  In order to be 
helpful to decision makers, the report should do more than just stating that there isn’t a 
good process for making decisions. This might be one example of good use of case 
studies. 

Dr. Arvai suggested that the synthesis chapter be the place to talk about the challenges 
faced when making decisions under uncertainty.  The report is a good start, but it is 
contaminated by a real closed-mindedness about uncertainty.  This report can go a step 
further by taking a broader look at the challenges in decision making faced by managers. 

Dr. Malone noted that there is a CCSP report on uncertainty.  This may be a way of 
getting out of doing a lot of writing for this report. 

Dr. Risser asked about next steps.  Susan Julius stated that the notes from contractor will 
be ready 10 days after this meeting.  The panel members will look at the summary notes 
and edit as needed. The individual reports are going to be more useful for the authors 
than the raw notes. 

Charge Question 5:  Does the Committee agree that the key findings and 
recommendations presented in the Executive Summary are the most important and 
appropriate to bring forward to executive level managers and Congress? 

Dr. Hershner suggested that the chapter summaries be moved from the executive 
summary to the individual chapters. 

Dr. Hornberger noted that it is not clear that there were recommendations made in the 
executive summary.  If there are recommendations they are buried in the text.  This is not 
a useful way to have the final executive summary.   

Dr. Malone stated that she did not think about this as a recommendation-type report.  It is 
more like a conclusion-type report. Susan Julius agreed that the report was meant to 
provide conclusions not instructions to the Programs on how they should operate.   

Dr. Gilman indicated that the executive summary should focus on identifying main 
conclusions on ecosystem adaptation. There should be a concise statement of what we 
learned. 
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Dr. Arvai stated that the Agency needs to think about what parts of the report are going to 
different audiences. Dr. Julius noted that the executive summary is meant for high level 
managers.  This is the reason the information is presented by system.  In the synthesis 
chapter there are themes addressed to different audiences.  The first part is meant for 
managers on the ground.  Information is included on what to do if management goals 
cannot be achieved. This is followed by information on capacity to adapt.  Thus, there are 
two different audiences. 

Dr. West noted that the high-level executive audience may be split into different levels.  
Some people will be more interested in detail than others.   

Dr. Arvai noted that the Executive Summary may need to cover some of the points 
present in the Synthesis Chapter. 

Dr. Risser suggested that the executive summary be drafted for the agency heads. 
A good EPA PR person can then write a summary for Congress.  Dr. West asked how 
long the executive summary should be if it is to be directed to agency heads.  Various 
suggestions were provided by panel members including having the Executive Summary 
to be between two and five pages long. Dr. Hornberger noted that it is more important to 
have a concisely written summary.  He noted that not a lot of people will read it if it only 
rehashes things that do not belong there. It is okay if the report does not have 
recommendations.  However, the report should include recommendation-like statements. 

Dr. Arvai noted that sometimes these reports are seen as being the culmination of work 
on a particular topic.  However, climate change, and adaptation to it, is a concept that the 
Agency, and indeed the scientific community, will be talking about for years-perhaps 
decades-to come. As a result, five years from now, this report may be looked upon quite 
differently than it is now. He, therefore, asked whether there are any plans for addressing 
or responding to future changes with future EPA working groups so as to provide some 
Agency continuity on this topic. Dr. Julius stated that there are workshops planned to 
decide when the next national assessment will be done.  There is a commitment to 
continue working on these issues. However, the nature of that continuance is in question.   

In response, Dr. Arvai also noted that one of the synthetic themes in the report should be 
to emphasize the need for an ongoing effort by EPA as it relates to adaptation to climate 
change. Failing to send the signal to EPA and to the audience(s) for this report, would be 
an opportunity lost. Dr. West agreed and noted that the term “preliminary review” is an 
important phrase.  Some of the conclusions are that, right now, we can only take the 
thinking so far. Dr. Julius noted that one question in prospectus that could not be 
addressed is how to measure progress.  Dr. Arvai indicated that it is important to 
highlight this issue beyond simply using the relatively cryptic language of “preliminary 
review” in the title. 
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DAY 2 

Side Discussion:  Use of Non Peer-Reviewed Literature 

Dr. Risser noted that CCSP needs to approve cited literature that is not peer reviewed, 
and that the agency needs to have copies of the literature available for the public.  There 
are a number of citations in the report that should be checked in light of this, particularly 
in Section 4.4. 

Dr. Joyce gave a few examples of cited literature that was not peer reviewed: the 2006 
mitigation report, the Mahal and Bettenport article, and the National Acid Precipitation 
Assessment Program.  

Susan Julius noted that a database had been created of cited articles, copies of which were 
available. 

Dr. Noss suggested that it would be sufficient to state clearly the status of these articles’ 
availability in the report. He also noted that, since new science is continually being 
published, it is important to stay current by using more than just peer-reviewed literature.   

Dr. Malone agreed and gave as an example workshop reports that might contain useful 
information, even though they are not peer-reviewed literature.  However, Dr. 
Hornberger cautioned that it would be incorrect to cite a workshop report as a definitive 
citation. 

Dr. Risser, summarizing the thoughts of the group, stated that peer-reviewed information 
should be used whenever possible, but that, when peer-reviewed literature was not being 
used, the authors should clearly mark that information as not being peer-reviewed.  Non-
published peer reviewed literature should be available to readers on request. 

The expert panel reviewed the general comments submitted during the public comment 
period. Susan Julius stated that the authors need to address each comment and state 
whether or not they agree with each one.  The authors had chosen particular issues for the 
expert panel’s consideration. 

Dr. Patton noted that after looking at the pre-meeting comments on National Forests, Dr. 
Joyce covered most of the material (missing items) during her presentation. 

Dr. Risser noted that, as Dr. Patton said, 1 or 2 agencies dominate the reviews, but in 
general, it’s done well. 

Charge Question 6: Does the Committee agree that EPA effectively followed the CCSP 
Guidance on characterizing confidence levels for the proposed adaptation approaches 
presented in the Executive Summary and Synthesis? 
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Dr. Hornberger believes that there is a link missing between Table 9.4 and the chapter 
text. Also, the text box in the synthesis section forms the basis of Table 1.1, which is the 
assessment of confidence level.  There also needs to be a link between those two parts.  
This can be fixed by having explicit explanations in each chapter about how adaptation 
options were considered.  He believed that such explanatory text is necessary as per 
CCSP guidance.     

Dr. Gilman stated his concern about making uncertain projections of climate change, 
thinking about a range of responses that also have uncertainty associated with them, and 
finally developing confidence intervals for adaptation options. This train of projections 
requires a great deal of compounded uncertainty.   

Dr. Jordan clarified  the intent of the report.  The confidence statements in the report are 
not meant to be about the probability of the impacts or the probability of a specific 
climate change impact occurring.  Rather, they were meant to answer the question “will 
implementing these strategies render the system more resilient?” The authors tried to 
answer this subjective question without consideration of how realistic the strategies 
would be to implement. 

Dr. Gilman suggested that, to clarify the intent, the report should preface the confidence 
statements in this way:  assuming that the projected impacts are going to occur, what is 
the level of confidence that Option X will work?    

Charge Question 7: Does the Committee agree with the decision to use information 
from a series of stakeholder workshops in addition to the published literature to 
identify and assess adaptation options and implementation issues for climate-sensitive 
ecosystems? 

Dr. Arvai noted that the report may be criticized as an example of insufficient (at best) or 
poor (at worst) stakeholder involvement. By admission of the authors, “stakeholder 
involvement” for this report consisted mostly of expert input, as scientists, rather than 
stakeholders responses. Calling these expert consultations “stakeholder involvement” risk 
upsetting and disenfranchising other legitimate stakeholders groups. Dr. Arvai also stated 
that there is debate in literature about whether or not expert advisors can be considered 
stakeholders. The book “The Fifth Branch” by Shelia Jasanoff contains a useful 
discussion of the matter. In the end, Dr. Arvai, recommended that the report be honest 
about what its stakeholder involvement process entailed: this includes a rationale for why 
things were done as they were and what may be lost by not having a more comprehensive 
stakeholder involvement process. This is not a minor point.  

Dr. Patton noted that focus groups had been successfully used during his time on the 
Indian forest assessment team.   

Dr. Malone suggested that the experts who provided input could be considered 
stakeholders; however, it needs to be clear who those people were and what the purpose 
was in inviting those people to provide input. 
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Susan Julius suggested stating in the report what the goals of the stakeholder meetings 
were, as doing so would help explain who was invited. 

Dr. Malone suggested that the process used for this report constitutes one type of 
stakeholder involvement, and that this fact should be noted in the report. 

Dr. Noss noted that there was a list of attendees to the stakeholder meetings but not a list 
of invitees. It might be useful to provide the latter list.  
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4. CHAPTER BY CHAPTER DISCUSSION 

Dr. Risser led the panel in discussion of each of the eight chapters.  Prior to the meeting, 
eight panel members had been assigned particular chapters for which they were to record 
comments elicited by the panel. During this chapter-by-chapter discussion, each of the 
chapter leads was invited to summarize their recorded comments.  Dr. Risser asked that 
points directly related to the charge questions not be included in these summaries, as they 
would be addressed separately. 

4.1 Executive Summary 

Dr. Gilman summarized the panel’s comments about the Executive Summary as follows: 
•	 The report’s main conclusions were not adequately expressed.  
•	 Key policy areas and key areas in need of attention should to be clearly 


identified. However, actual policy prescriptions should not be made.  


Dr. Hornberger questioned whether the executive summary should be recommending that 
all of the nation’s lands and waters be managed by a single entity.  The authors should 
not be making direct recommendations; moreover, the suggestion may be infeasible.  Dr. 
Hershner suggested that, rather than recommend the creation of a single managing entity, 
two important conclusions should be highlighted: 

1.	 Managers should be conscious of opportunities for interagency cooperation. 
2.	 There will be a need to expand authority in certain agencies in order to deal 

with climate change. 

Dr. Hershner believes that these two statements suggest the same “single entity” idea but 
in a more realistic way.  Dr. Gilman suggested adding a sentence that says “existing 
authorities may be inadequate to deal with implementation methods.”  Dr. Van Woesik 
suggested adding a sentence that says that “agencies can benefit from cross-agency 
communication.” 

•	 The action items (i.e., what decision makers should consider when making 
decisions) need to be clearly stated.  

•	 The executive summary should be relatively succinct. 

Dr. Arvai noted that the proper length for the executive summary will depend on where 
the synthesis chapter is ultimately placed.  Dr. Malone noted that the format of the 
executive summary should take into account the fact that there are two executive 
audiences: congressional staffers and agency heads.  The latter will be interested in the 
executive summary, the Synthesis Chapter, and their own management system chapter.  
Congress would probably prefer a shorter executive summary. Dr. Noss noted that, if the 
panel were to recommend that the synthesis should be moved up front, then they can also 
note the roles they see the executive summary and synthesis chapters as fulfilling.  Dr. 
Noss suggested that the panel recommend an executive summary length of 2-5 pages.   
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Drs. Hornberger, Risser, and Gilman suggested that a “succinct and short” executive 
summary be recommended, without reference to a particular length. 

•	 There needs to be a better summary of the main lessons learned from the case 
studies. 

Dr. Hershner suggested that case studies can be used not only to showcase a particular 
lesson learned, but also to illustrate a concept described in theoretical terms in a chapter.  
Drs. Hershner and Van Woesik suggested moving the case studies out of the executive 
summary and leaving them only in the chapters.  Dr. Hornberger suggested that a 
summary statement of the case studies would suffice, rather than a long list of all the case 
studies. However, if there are any particularly useful examples, those could be 
highlighted. 

•	 Put the chapter summaries currently in the executive summary into the actual 
chapters. 

Dr. Hornberger suggested that, if the decision is made to not put the chapter summaries 
into the actual chapters, the summaries should be rewritten to make them consistent in 
content and style. 

•	 Clarify that a plan is needed even if the United States decides to take action 
against greenhouse gas emissions. 

Dr. Hershner suggested that this point should be carefully managed so that it does not 
come across as a prescriptive statement.  Dr. Van Woesik noted that, although the issue 
was important, the authors are not supposed to describe mitigation processes in the 
report. Dr. Malone suggested the sentence “even if greenhouse gas emissions stopped 
tomorrow, concentrations would still continue to rise.” 

Dr. Gilman suggested that the phrase “uncontrollable climate stresses” be changed.  

4.2 Synthesis Chapter 

Dr. Arvai summarized the panel’s comments about the Synthesis Chapter as follows: 

The structure of the document should be changed. Dr. Arvai noted that the panel should 
suggest to the authors how the document should be restructured.  If the executive 
summary is written so that it provides a brief summary of the entire report, then there is 
no need for expository material.  However, if the Executive Summary does not provide a 
brief summary, then the Synthesis Chapter should.  Also, the panel should recommend 
where the Synthesis Chapter should be placed. 

Dr. Van Woesik asked if the Synthesis Chapter should start at Section 9.3, where 
adaptation approaches are discussed, and if the synthesis themes could be placed in the 
back of the chapter. 

Dr. Arvai suggested that the material in Section 9.2 be reduced and that the overarching 
themes in Section 9.3 be emphasized.  
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Dr. Van Woesik suggested that the biodiversity issues be brought to the end of the 
chapter. 

Dr. Noss suggested the creation of a first chapter that would serves the purpose of both an 
introduction and a synthesis. Dr. Hornberger agreed. 

Dr. Arvai suggested that the introductory material in Chapter 2 be presented prior to or 
following after the synthesis chapter. 

Dr. Hershner suggested that Chapter 2 be split, leaving in those portions that will go well 
with the synthesis chapter. The Synthesis Chapter could then be appended to the 
abbreviated Chapter 2 to create an “introduction and synthesis” chapter.  The remainder 
of Chapter 2 could be used to create a Chapter 3 entitled “Background”.   

Dr. Hornberger suggested that the Executive Summary be removed from the chapter 
numbering system (i.e., not be called Chapter 1).  

•	 The Synthesis Chapter can be used as a guide for subsequent revisions in other 
chapters. 

Dr. Arvai clarified that the Synthesis Chapter should be edited first and that individual 
authors could address the themes brought up in the revised synthesis chapter.  The 
Synthesis Chapter should provide expository background information, i.e., a description 
the systems chosen for the analysis, why they were chosen, and what was left out and 
why. This might help orient the reader. 

•	 Key themes didn’t receive the detailed attention that they deserved (e.g., state of 
knowledge regarding decision making for ecosystem management, buzzword 
paradigms without a clear discussion of how the authors see adaptive 
management as a synthetic theme). 

Dr. Arvai added that some of the themes discussed weren’t addressed as forcefully as the 
supporting text in the main chapters would suggest would be appropriate. 

•	 This report should be treated as one step in a series of steps, and language 
should be included to indicate this. 

Dr. Gilman noted that, in the previous day’s discussion, it was suggested that text or a 
matrix describing individual ecosystem responses might be useful.  The information 
could go into the background chapter. 

Dr. Malone noted that the panel had discussed the need of the synthesis include more 
discussion about the confidence table and to provide rationale for the grades assigned.   

Dr. Malone expressed concern about the extent of changes being recommended by the 
panel and the degree of difficulty for the authors to implement them.  She suggested 
softening the panel’s recommendations.   
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4.3 National Forests 

Dr. Patton summarized the panel’s comments on the National Forest Chapter.  He noted 
that the forest service presentation in the previous day had highlighted the key issues.   
He summarized the panel’s comments as follows: 

•	 Timber management as a stressor was not discussed. 
•	 Information from other federal agencies was not included in the case studies. 
•	 There are a number of missing concepts, including genetics, wildlife fire. 
•	 The report should be formatted to cover 2 levels of management:  executive and 

decision-making. 
•	 In general, the report is a reflection of what is in the scientific literature. 
•	 There is a lack of site-specific examples that could be used by land managers. 
•	 Issues such as adaptive management and the need for better definitions have not 

been specifically addressed in the national forests section.   
•	 Case study summaries need to be reformatted, perhaps as text boxes. 
•	 The panel agreed that the separation of the report into administrative units rather 

than ecological units was a good way to give credit to stakeholders/agencies, but 
that it didn’t lessen the validity of ecosystems.   

Dr. Hornberger noted that there may be management options that have been implemented 
for reasons other than climate change that would be useful in the climate change context.  
He believes that these options should be pointed out.  Dr. Hershel added that a good 
adaptive response option to climate change is doing better those activities that are already 
being done. 

Dr. Patton stated that some organizations have started growing seedlings to give to 
private land owners in an attempt to grow ponderosa pine ceilings.  There are other 
activities such as this that are relevant to the situation but not well known.  He will add 
such ideas to his list of recommendations to the authors.   

Dr. Noss stated that some options, such as thinning out forests, may be considered by 
some as overzealous management.  

4.4 National Parks 

Dr. Malone believed that the National Park Chapter was excellent overall.  The chapter 
has a good emphasis on the way managers think and length is also good.  She 
summarized the panel’s comments about the chapter as follows: 

•	 There should be a brief discussion of other agencies and entities who can affect 
the management of national parks.   

•	 Tribal considerations, as they affect the management of national parks, should be 
considered. 

•	 Paleozoological data might need to be considered. 
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•	 The chapter should reflect visitor perspectives to the park.  Also, what thought has 
been given to planning for adaptation in light of visitor impact? 

•	 Case studies should be improved by adding a clear description of purpose of each 
case study. 

•	 More site-specific examples should be added, as the chapter is very theoretical. 

Dr. Hornberger wondered how recommendations could be made for the effect of climate 
change on the frequency of extreme events.  He noted that, from a management 
perspective, it’s not clear how this change in frequency should be handled.  

Dr. Noss suggested that anticipatory actions could be taken by agencies, but that these 
actions would depend on site-specific aspects. 

Dr. Patton noted that, in southern California, citizens are warned not to build homes in 
fire-prone areas, but continue to do so, even after having their houses burned down.  

Dr. Malone read text that she developed as a possible solution, and the panel agreed that 
the text would be good to include into the report. 

4.5 National Wildlife Refuges 

Dr. Tufford summarized the panel’s comments on the National Wildlife Refuges Chapter 
as follows: 

•	 The chapter should be conceptually consistent with the Synthesis Chapter. 
•	 Terms such as “adaptive capacity”, “adaptive management”, and 

“anticipatory management” should be used appropriately. 
•	 There needs to be a clear focus on the audience that is to be addressed by the 

chapter. The focus should be on the national and regional levels, since that is 
where policy is being made.  However, this recommendation by the panel 
may be in conflict with the suggestion that more detail be provided about 
some of the local issues that might be related to climate change. 

•	 The one case study provided in the chapter was perhaps too large, and there 
was some concern about whether it covered all the issues (in particular, 
coastal issues). The case study may be better if reduced to a text box. 

•	 The national wildlife system appears to be the main focus of the report, and 
the panel encourages more discussion on that topic.   

Dr. Jordan suggested that, instead of directly suggesting the development of a new 
interagency council to deal with climate change, the report could recommend better 
coordination through the subcommittee within Office of Science and Technology Policy 
that handles ecosystems coordination.  Then it would be up to the policy maker to read 
the report and determine if the subcommittee would be capable of such action. 

Dr. Noss stated that the comments noted by the chapter leads that apply report-wide 
would be combined into a “general comments” section of the recommendations.  
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4.6 Wild and Scenic Rivers 

Dr. Hornberger believed that the Wild and Scenic Rivers Chapter was well written.  He 
summarized two major points about how improvements could be made to the chapter: 

•	 Linking management options to potential climate change issues, and 
•	 Using case studies to emphasize this link. 

He noted, for example, that in policy context section, six steps are listed for developing 
effective management strategies.  These points would useful to carry forward to what is 
feasible under the current structure.  As another example, the adaptation section notes in 
paragraphs 6-24 that managers should develop reservoir operating plants.  But in the 
previous table, it’s shown that such development is not possible, since the managers are 
upstream.  He suggested that text be added that says “these are current options, but if 
they’re not sufficient, here are potential barriers and potential solutions.”   

Dr. Hornberger noted that the case studies, though interesting, lacked focus, and that the 
conclusions were not explicitly stated.  In addition, some concluding statements, like the 
need for modeling, were not specific to the Wild and Scenic Rivers Chapter. Also, the 
conclusion did not state that stressors other than climate change will continue to have 
deleterious effects if no correction management actions are taken, or that some of those 
actions may be useful for climate change as well.   

Dr. Hornberger also noted that the description of how WSRs are designated or how 
management authority is assigned is not clear.  

Dr. Hershner suggested that the “no regrets” synthetic theme, along with the other 4 
themes should be addressed in all of the main chapters. 

4.7 Estuaries 

Dr. Hershner summarized the panel’s comments on the estuary chapter as follows:   

•	 The conclusions need to be focused and prioritized. 
•	 The first two sections of the report are well written. 
•	 The Coastal Zone Management Act needs to be addressed. 
•	 “Adaptive management” and “ecosystem based management should not be 

considered strategy options, as they are not simple options to implement, nor are 
they necessarily effective. 

•	 The correlation between resilience and biodiversity is still suspect and debatable.   
•	 The case study provided is long and could use a description of the purpose, as 

described in the previous day’s meeting. 
•	 A summary of the chapter should be provided at the beginning. 
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Dr. Noss noted his personal view that there is a correlation between resilience and 
biodiversity; however, he acknowledged that it’s unclear if the correlation will hold true 
in a time of rapid change of environment.  

Dr. Hershner clarified that he didn’t want the discussion removed from the report; rather, 
he simply worries that the conclusion that biodiversity will provide resilience to climate 
change is too strong. 

Dr. Noss noted that Kareiva et al. was cited in the Synthesis Chapter as evidence that 
resilience is a short- to medium- term strategy. He believes this is a reasonable statement, 
and the other chapters could be consistent and make a similar statement if necessary.   

Dr. Hornberger agreed and suggested that a statement about the uncertainty about the 
longer-term outlook be included in the report. 

Susan Julius suggested that the definitions of terms such as “adaptive management” and 
“ecosystem based management” be treated carefully in one place, rather than in each 
chapter. 

Dr. Hershner suggested that it was too late to have chapter authors rewrite sections to 
adhere to common definitions of these terms.  

Dr. Van Woesik suggested that the synthesis authors lay out a general definition, from 
which the individual chapters could expand on the definition as necessary.  

 Dr. Hershner stated that ideas like “adaptive management” and “ecosystem based 
management” require thinking about the entire system, and that, though good in 
principle, they would be extremely difficult to implement, and are not realistic solutions.   

Susan Julius suggested characterizing these management strategies not as solutions, but 
as goals to be striving towards. 

Dr. Hornberger read text that he developed as a possible solution, and the panel agreed 
that the text would be a good inclusion. 

4.8 Marine Protected Areas 

Dr. Van Woesik summarized the panel’s comments for the marine sanctuary section.  

•	 A link should be made between management options and climate change. 
•	 Text should be added regarding factors that contribute to bleaching other than 

temperature, such as turbidity. 
•	 The report talks about the concept of invasive species.  Additional text should be 

added to describe the concept of geographic range expansion.  If, as a result of 
climate change, species permanently shift their geographic range, that is a 
different issue from exotic species coming from different continents. 
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•	 It should be noted that monitoring and forecasting do not necessarily facilitate 
management for climate change.   

•	 Case studies that describe non-climate related stresses might be useful if they help 
show a management strategy that could be useful in a climate change situation.  
Case studies that illustrate the adaptive management strategy could also be useful.  

Dr. Hornberger agreed strongly with the importance of the geographic range expansion 
idea and noted that there may be utility in letting species shift to areas where they can 
live more readily.   

Dr. Noss added that the term “invasive species” may not apply when a species is shifting 
locations within a continent. Managers would be off-base in being concerned about 
taxon native to North America shifting their habitat.  Such shifting is desirable during a 
change in the environment.   

Dr. Van Woesik noted that geographic range shift is much more likely to happen in the 
ocean, where the boundaries between water bodies aren’t clear.  
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5.0 MEETING CONCLUSION 

The panel reviewed their individual writing assignments and the timetable.  Susan Julius 
will send a distribution list to the group.  Chapter Leads were asked to provide a one page 
summary of chapter comments.  No template was deemed necessary.  Dr. Risser 
suggested that the Chapter Leads feel free to stress the positive aspects of the chapters as 
well. Dr. Risser suggested that they schedule the conference call for sometime in the 
future to resolve conflicts. Dr. Risser noted that panel members could share comments 
with authors immediately if desired, as long as it is made clear that the comments are 
preliminary notes.  The major comments from the panel will be included in the memo 
being prepared. 

 Dr. Gamble noted that, though the work for the panel was described as having a lifespan 
of two years, there is no anticipated work for the panel to do in the future after these last 
tasks are completed.  Susan Julius stated that possibly issues could arise in the future for 
which the panel would be asked to reconvene. 

Dr. Risser ended the meeting by expressing thanks to the authors and the contractors.  
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Charge Questions for the Adaptation for Climate-Sensitive Ecosystems and 

Resources Advisory Committee (ACSERAC) Review of Draft Synthesis and 


Assessment Product (SAP) 4.4: Preliminary Review of Climate-Sensitive 

Ecosystems and Resources 


October 22-23, 2007 


EPA requests that the ACSERAC review the draft report entitled Synthesis and 
Assessment Product (SAP) 4.4: Preliminary Review of Adaptation Options for 
Climate-Sensitive Ecosystems and Resources. EPA respectfully submits the 
following general charge questions: 

8.	 Does the Committee agree with the focus on six management systems from 
across federally owned and managed lands and waters as an effective way to 
review adaptation options for climate-sensitive ecosystems and resources? 

9.	 Does the Committee agree that the report provides useful information for 
managers on the state of knowledge regarding ecosystem management 
decisions sensitive to climate change, the types of adaptation options 
available, and approaches for implementing adaptation options? If the 
usefulness of the report could be improved, what specific improvements does 
the Committee recommend? 

10. Does the Committee agree that the case studies are effective at demonstrating 
adaptation approaches and specific issues related to implementation? If the 
case studies could be improved to better demonstrate adaptation approaches, 
what specific improvements does the Committee recommend? 

11. Does the Committee agree that the major conclusions and synthetic themes of 
the Synthesis chapter are supported by, and representative of the underlying 
chapters? 

12. Does the Committee agree that the key findings and recommendations 
presented in the Executive Summary are the most important and appropriate 
to bring forward to executive level managers and Congress? 

13. Does the Committee agree that EPA effectively followed the CCSP Guidance 
on characterizing confidence levels for the proposed adaptation approaches 
presented in the Executive Summary and Synthesis? 

14. Does the Committee agree with the decision to use information from a series 
of stakeholder workshops in addition to the published literature to identify and 
assess adaptation options and implementation issues for climate-sensitive 
ecosystems? 
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U.S. Environmental Protection Agency 

National Center for Environmental Assessment – Global Change Research Program 


Adaptation for Climate Sensitive Ecosystems and Resources Advisory Committee (ACSERAC) 


Monday, October 22, 2007 – 9:00 a.m. to 5:30 p.m. Eastern Time 
Tuesday, October 23, 2007 – 9:00 a.m. to 3:00 p.m. Eastern Time 

Hyatt Regency at Bethesda, One Bethesda Metro Center, Bethesda, MD 20814 

Purpose: Conduct a Peer Review of EPA’s Draft Report: Synthesis and Assessment Product 4.4: 

Preliminary Review of Adaptation Options for Climate-Sensitive Ecosystems and Resources 


Monday, October 22, 2007 

8:00 am -
9:00 am 

Registration 

9:00 am Introductions and Administration Janet Gamble, 
Designated Federal 
Official, EPA 

9:05 am Welcome and Opening Remarks from EPA Peter Preuss, 
Director, National 
Center for 
Environmental 
Assessment 

9:10 am Purpose of Meeting and Overview of Meeting Agenda Paul Risser, Chair, 
ACSERAC 
Reed Noss, Vice-
Chair, ACSERAC 

9:15 am Presentation on Purpose and Goal of SAP 4.4 Report Susan Julius, Lead 
Author, EPA 

9:25 am Presentation on Executive Summary Jordan West, Lead 
Author, EPA 

9:35 am Presentations by Lead Authors (20 minutes, with 10 minutes for 
discussion) 
Synthesis 
National Forests 
National Parks 

Peter Kareiva, TNC 
Linda Joyce, USFS 
Jill Baron, USGS 

11:05 am Break 
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11:20 am Presentations by Lead Authors 
National Wildlife Refuges 
Wild and Scenic Rivers 

Brad Griffith, USGS 
Margaret Palmer, 
UMD 

12:20 pm Lunch 

12:40 pm Presentation by Lead Authors 
National Estuaries 
National Marine Sanctuaries 

Pete Peterson, UNC 
Brian Keller, NOAA 

1:40 pm Panel deliberation of charge questions 

Charge Q1. Does the Committee agree with the focus on six 
management systems from across federally owned and 
managed lands and waters as an effective way to review 
adaptation options for climate-sensitive ecosystems and 
resources? 

Paul Risser, Chair, 
ACSERAC 
Reed Noss, Vice-
Chair, ACSERAC 

Charge Q2. Does the Committee agree that the report provides 
useful information for managers on the state of 
knowledge regarding ecosystem management decisions 
sensitive to climate change, the types of adaptation 
options available, and approaches for implementing 
adaptation options? If the usefulness of the report could 
be improved, what specific improvements does the 
Committee recommend? 

Charge Q3. Does the Committee agree that the case studies are 
effective at demonstrating adaptation approaches and 
specific issues related to implementation? If the case 
studies could be improved to better demonstrate 
adaptation approaches, what specific improvements 
does the Committee recommend? 

4:55 pm Formal public comment period (for members of the public who are 
present at the FACA meeting) 

Janet Gamble, 
Designated Federal 
Official, EPA 

5:00 pm Adjourn 
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Tuesday, October 23, 2007 

9:00 am	 Panel discussion of public comments (received during 45 day public 
comment period) 

10:00 am	 Panel deliberation of charge questions 
Charge Q4. Does the Committee agree that the major conclusions 

and synthetic themes of the Synthesis chapter are 
supported by, and representative of the underlying 
chapters? 

11:15 	Break 

11:30 am	 Panel deliberation of charge questions 
Charge Q5. Does the Committee agree that the key findings and 

recommendations presented in the Executive Summary 
are the most important and appropriate to bring forward 
to executive level managers and Congress? 

12:15 pm	 Lunch 

12:45 pm	 Panel deliberation of charge questions 
Charge Q6. Does the Committee agree that EPA effectively 

followed the CCSP Guidance on characterizing 
confidence levels for the proposed adaptation 
approaches presented in the Executive Summary and 
Synthesis? 

Charge Q7. Does the Committee agree with the decision to use 
information from a series of stakeholder workshops in 
addition to the published literature to identify and assess 
adaptation options and implementation issues for 
climate-sensitive ecosystems? 

2:45 pm	 Wrap-up and next steps 

3:00 pm	 Adjourn 

Paul Risser, Chair, 
ACSERAC 
Reed Noss, Vice-
Chair, ACSERAC 

Paul Risser, Chair, 
ACSERAC 
Reed Noss, Vice-
Chair, ACSERAC 

Paul Risser, Chair, 
ACSERAC 
Reed Noss, Vice-
Chair, ACSERAC 

Paul Risser, Chair, 
ACSERAC 
Reed Noss, Vice-
Chair, ACSERAC 

Paul Risser, Chair, 
ACSERAC 
Reed Noss, Vice-
Chair, ACSERAC 
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October 26, 2007 

U.S. Environmental Protection Agency 
1200 Pennsylvania Ave., NW 
Washington, D.C. 20460 

Attention: Ms. Joanna Foellmer 

Reference: Contract No. EP-C-07-025; Task Order 07 

Dear Ms. Foellmer: 

Attached is the Peer Review Comments Report of the Preliminary Review of Adaptation 
Options for Climate-Sensitive Ecosystems and Resources Synthesis and Assessment 
Product (SAP) 4.4: U.S. Climate Change Science Program. Table 1 includes the 
responses grouped according to charge questions.  Table 2 provides general comments.  
Table 3 contains Specific Comments grouped according to  
Chapter and Section. Appendix A contains the Charge Questions.  Appendix B through J 
provides all the comments as summated by the reviewers.   

Sincerely, 

         Pat Wood 
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Table 1.  Response to Charge 

Reviewer Reviewer Comment EPA Response to Comment 

Preliminary Comments 

Eric Gilman In preparation for the October 22-23 2007 Federal Advisory Committee meeting, the Committee Chair and Vice 
Chair have assigned me with the task of providing replies to seven ‘charge questions’ specifically related to the 
report Executive Summary and section on Marine Protected Areas.  As my area of expertise is focused on mangrove 
and other coastal wetland responses to changes in relative sea-level and other climate change outcomes, I have 
additionally directed my comments to address the charge questions to the adequacy of the report in addressing 
options for adaptation to these coastal ecosystems’ responses to climate change.   

Elizabeth L. 
Malone 

My background and expertise are in sociology (institutional, cultural, economic issues) and communications. 

David R. 
Patton 

I am responding to the Charge Questions for ACSERAC and in particular questions 1, 2, 3, 6 and 7 for the National 
Forests and National Wildlife Refuges. For this preliminary report I will respond with my concerns and not with a 
“yes or no” to questions until the committee has discussed the issues. 

Question 1.  Does the Committee agree with the focus on six management systems from across federally owned and managed lands and waters as an effective way to 
review adaptation options for climate-sensitive ecosystems and resources? 

Joe Arvai The focus on six management systems in the Executive Summary seems sensible.  Other alternatives seem plausible, 
however, and it’s unclear why these were not chosen.  In lieu of a focus on National Forests, National Parks, 
National Wildlife Refuges, Wild and Scenic Rivers, National Estuaries, and Marine Protected areas, the report 
instead could have focused on grasslands, wetlands, savanna, forests (all by sub-type).  I’m sure there was a good 
reason behind why the report focuses on federally managed systems; perhaps it could be stated in the Executive 
Summary. 

The Synthesis chapter seems to downplay the six systems types, quite appropriately I think, in favor of more general 
recommendations about management considerations. However, from the perspective of the decision sciences, many 
of these recommendations seem to be glossed over.  See item 2, below. 

Eric Gilman (a) The organization of the report by categories of federally owned and managed properties is an ineffective 
structure to facilitate identifying optimal options for climate change adaptation.  The report would be extremely 
more useful if organized by ecosystem type.  Alternative adaptation strategies for an ecosystem type will generally 
apply regardless of the owner and manager. For instance, the word ‘mangrove’ occurs 57 times scattered in 
numerous sections throughout the 784 page report.  Resource managers wishing to review best practices, for a site-
specific context, to adapt to predicted mangrove responses to projected outcomes of climate change, would find the 
report much more efficient to use if it were organized by ecosystem type.  

(b)  A review of the state of knowledge regarding individual ecosystem responses to climate change should be 
included in the report, as this scientific understanding is the basis for identifying effective adaptation options.  If the 
current report structure is maintained (organized by federal management system), then a new chapter should be 
added, with individual sections devoted to a review of responses to climate change for each ecosystem type.  
Ecosystem responses to changes in individual global warming environmental factors, and combined effects, should 
be covered, including change in relative sea-level, extreme high water events, storminess, precipitation, temperature, 
atmospheric CO2 concentration, health of functionally linked neighboring ecosystems, as well as human responses 
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Table 1.  Response to Charge 

Reviewer Reviewer Comment EPA Response to Comment 

to climate change. 

(c)  It is unclear why ‘marine protected areas’ is a separate category from other federally managed properties, as 
several categories of federally owned and managed property contain coastal and marine waters and are examples of 
MPAs (i.e. National Sanctuaries, National Estuaries, National Wildlife Refuges, National Parks, Naval Defensive 
Seas). The concepts identified in the MPA section are applicable to all of the other management systems covered in 
the report. 

(d)  Naval Defensive Seas should be included as a federally managed, owned and extremely well enforced property 
and MPA. 

George M. 
Hornberger 

The focus on six systems is fine. There is unevenness in how the ExecSumm handles the six, however. The sections 
on Adapting to Climate Change, for example, are all over the place. For National Forests, a total of six options are 
listed. For NWR,s, the options are not enumerated, but one can see that some are listed (along with a 
“recommendation” for forming a national interagency climate change council!). For WSRs, options are not 
presented; rather a general plea for “proactive management” is made. For Estuaries, it is not clear what items are 
management options and what are wishes for how people will behave in the future. For MPAs, the primary option is 
expansion and this is followed by a case study and a general plea for stakeholder involvement. Insights from case 
studies are similarly uneven. In fact, I think that significant rewriting is called for. In NPs, do you really want to say 
what University curricula should be? In NWRs, Does “The primary opportunities for enhancing implementation of 
adaptation options include (1) creating n institutional culture where employees are rewarded for being proactive 
catalysts for adaptation to climate change” carry any meaning? In WSRs, the claim is made that Alaska rivers are 
“laboratories.” This is presented only in a box, not in the Chapter itself. It is made only as a statement, with no 
evidence or argument to support the notion. It is hard to see how this is truly an insight from the case studies. For 
MPAs, I do not see where the last two paragraphs have anything to do with insights from the case studies.  Overall, 
there is precious little specificity attached to the lessons learned. 

Elizabeth L. 
Malone 

The focus on six management systems, it should be said, is at odds with the title of the SAP. However, such a focus 
allows this chapter to illuminate factors that are under the control of its managers. The chapter contains a wealth of 
information about various ecosystems in the national parks, sometimes focusing on one type (especially in 
“Stressors of Concern”), but several dimensions of adaptation require a richer analysis than an ecosystem-by-
ecosystem organization provides. As the chapter itself says, “Preparing for and adapting to climate change is as 
much a cultural and intellectual challenge as it is an ecological one” (page 4-6, lines 32-33).  

a. The chapter emphasizes the dependence of various ecosystems on each other. Principal examples of this are 
animals that spend different phases of their lives in different ecosystems (fish, migratory birds) and the impacts of 
water withdrawals and pollution upstream from federally managed lands. 

b. The organization of particular agencies and the multiple enabling legislative acts are important for consideration 
of how the particular types of systems are and can be managed. The history of the national parks is helpful in 
understanding how various management arrangements evolved, including planning documents and public input. 
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Table 1.  Response to Charge 

Reviewer Reviewer Comment EPA Response to Comment 

c. The focus on management systems allows the necessity for partnerships in adaptation approaches and activities to 
emerge. 

Reed F. Noss No. A focus on the six management systems provides helpful examples of how changes in the management of lands 
and waters, and changes in management and monitoring philosophy, can facilitate adaptation to climate change. 
Nevertheless, I worry that a restricted focus on six management systems will give the impression that effective 
adaptation to climate change can be accomplished through management initiatives on these lands and waters alone. 
This would be a highly fallacious assumption, especially because of (1) the fragmented nature of these management 
units; and (2) their incomplete representation of ecosystem types and species.  

Given potentially dramatic range shifts of native species, invasions of non-native species, and other regional to 
continental-scale phenomena, a broader consideration of landscapes and seascapes is necessary. Looking only at 
terrestrial ecosystems, adding BLM and DoD lands to the six management systems would provide rather good 
representation of ecosystems and regional-scale connectivity in the far western U.S. (i.e., from the Rocky Mountains 
westward). In the remainder of the country, however, the full suite of federal lands still represents a fraction of 
ecosystem diversity and is highly fragmented. Here, the addition of state, county, and private lands is more critical. 

I concur with Eric Gilman that the report might be better organized by ecosystem type. However, from that initial 
organization, it would still be useful to discuss what every federal land-managing agency could do within its 
particular structure and mandate to address the key issues. The discussion could then move to consideration of 
adaptation options on state, county, tribal, and private lands, with appropriate examples. 

David R. 
Patton 

One stated goal is to provide useful information on potential adaptation options for Key representative ecosystems. 
However the six ecosystems are administrative units that do not include the Bureau of Land Management (BLM) 
and Indian Reservations (IRs).  BLM and IRs are important in the western U.S. because they border other federal 
lands. Decisions made by BLM and IRs particularly affect National Forest lands. In addition BLM administers 258 
million acres in 11 western states compared to 193 million acres in National Forests and 275 Indian Reservations 
across the U.S. have 56 million acres. 

BLM will make the case that the agency contributes as much or more biodiversity than the Forest Service. The 
current six choices for climate-sensitive ecosystems represent a broad spectrum of administration and management 
situations but the addition of BLM and IRs will strengthen the knowledge of stressors and adaptive opportunities. 

In the introduction to the National Forest chapter a point was made that the Forest Service has 27 major forest types 
in the continental U.S., Hawaii and Puerto Rico. These types are the official forest cover types for the U.S. included 
in the National Atlas (USGS 2000). Ecosystems (ecological systems) are generally identified by a vegetation 
formation (wetland, forestland, shrubland, etc.), cover or vegetation type (forest cover types or potential natural 
vegetation), and ecoregions (Bailey’s Forest Service system or Omerick’s EPA system) and not by administrative 
boundaries. NWRS used the EPA ecoregions to group refuges into a Level I classification. The ecosystem and not 
the administrative approach would add a measure of scientific creditability to the review process of options for 
climate-sensitive ecosystems. While it may be too late to organize the current draft along some ecological 
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designation this approach should be stressed where possible. 
Paul G. Risser The report is organized around six federally-managed systems: national forests, national parks, national wildlife 

refuges wild and scenic rivers, national estuaries and marine protected areas.  The general approach is to address 
three topics in each system: effects of climate and other stressors, existing and possible management options mostly 
based on case studies and obstacles to implementing management options.  

Focusing on the six management systems is certainly convenient from an administrative point of view. However, 
there are two deficiencies with this approach. First, despite the common general framework, the treatment of each 
section is different, some focusing the need to insist on changes in philosophy (e.g. parks) and others with a focus on 
planning. As a result, the report never really synthesizes the different emphases and lacks the potential power and 
richness of laying out and analyzing the different conceptual approaches.  

Second, obviously many, even most, ecosystem types occur in more that one management system.  Under the 
current focus on six management systems, the user has no easy way of synthesizing information and management 
techniques by ecosystem type.  There is a summary (Box 1.11 in the Executive Summary) of the kinds of adaptation 
approaches, but these are only helpful at the most general level.  A manager trying to meet management goals, for 
example, for riparian forest would like to benefit from the case studies for riparian forests from multiple 
management systems. 

This horizontal deficiency in the report could be solved to some degree by a synthesis across major ecosystem types.  
Although it would add to an already too long report, the synthesis could refer to specific entries in the existing 
chapters.  

Finally, one must ask whether the report would be far more useful if it were entirely electronic with a portal front-
end that simply allowed users to link information from various sections based on the users specific interests and 
needs. 

Dan Tufford This focus makes sense as an organizing approach given the substantially different origins and missions of each of 
the management systems. It is particularly useful because in the absence of a significant change in mission each will 
be required to use adaptation approaches that may be very different. This comes through very clearly in the various 
sections. This same aspect makes it difficult to understand whether the combined and integrated set of approaches 
will result in an effective national response to climate change for natural resource management.  I also think the 
issue of interaction among management systems and other environmental laws may not have gotten effective 
treatment. For example, if ensuring habitat for an endangered species would force an action that is strongly suspect 
of being ecologically unsound in the context of climate change, would the requirements of the ESA or sound 
ecosystem management prevail? This type of question is alluded to several times but not clearly answered. So I am 
sure the issue was thought about a great deal by the teams and may be addressed to the best extent possible, but it 
still stood out for me. 
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Question 2.  Does the Committee agree that the report provides useful information for managers on the state of knowledge regarding ecosystem management 
decisions sensitive to climate change, the types of adaptation options available, and approaches for implementing adaptation options? If the usefulness of the report 

could be improved, what specific improvements does the Committee recommend? 
Joe Arvai It is my view that all of the major conclusions point in the correct general direction.  However, many of these 

themes seemed to be glossed over.  I am somewhat concerned about this because a report with this heft will likely 
steer many readers to just the Executive Summary and Synthesis chapters.  As a result, I think these two chapters 
should be clear in terms of providing detailed guidance about the challenges that might be expected in the six system 
types as well as the management strategies for approaching them. 

In terms of an illustrative example, I am concerned by what appears to be, at best, an overly simplistic view of 
adaptive management (including Figure 9.1).  I think this reflects, in part, the short treatment it receives in this 
chapter.  However, I also think that the collective understanding among many scientists and managers of adaptive 
management is growing weaker.  This is a shame for two reasons: First, much of what is positive (and negative) 
about adaptive management is lost on users. Second, it further contributes to the general level of misunderstanding 
that surrounds the concept.  In the end, I think that drawing attention to the adaptive management framework in the 
context of climate management is appropriate and I recommend that the discussion of it in this report be bolstered.  
Moreover, I think that the concept can be more easily applied to climate change than many of the other resource 
management problems for which it was designed. 

Adaptive management proceeds based on “experimentation” by simultaneously implementing varied policy 
treatments and then comparing their results to test clearly formulated hypotheses about the behavior of complex 
systems.  Experimentation in this sense goes beyond management through trial and error and casual observation; it 
is structured and theoretically driven, designed to elicit specific responses from systems under study such that new 
knowledge can be incorporated systematically into future treatments.   

While this experimental focus is especially appealing to scientists, adaptive management reaches beyond the goal of 
simply enhancing traditional scientific understanding of natural systems independent of human systems.  The 
approach also recognizes that managed systems present moving targets influenced largely by human drivers and, 
therefore, explicitly incorporates these human factors into management experiments.  By linking science and policy 
in this way, the objectives of adaptive management go beyond maximizing utility (from an environmental or human 
standpoint) relative to a previous baseline under a given management option to also include learning over time about 
complex and uncertain systems. The added appeal of adaptive management, therefore, lies in its ability to help 
inform the judgments of policy makers who must address complex problems with high levels of uncertainty.   

Implementing adaptive management takes place in two phases: the challenging task of institutionalizing a 
framework in which intentional, varied, and comparable policies may be implemented, and the relatively easier task 
of learning over time by monitoring the responses of the system(s) on which the varied experimental policy 
“probes” have been enacted. 

There are at least three reasons to believe a priori that adaptive management is a useful way to approach the 
problem of global climate change.  First, any policy approach to global warming must incorporate the interaction of 
human behavior with the atmosphere, and vice versa.  This point is obvious insofar as global warming is 
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anthropogenic, but, more importantly, it is also true that mitigation and adaptation strategies themselves will interact 
with each other and with natural variables, creating a complicated dynamic of cause and effect where most 
important variables are both exogenous and endogenous. Adaptive management is well suited to incorporating this 
concern with the human-environment nexus. 

Second, adaptive management is appealing because of the sheer complexity of the climate change problem coupled 
with the need to make management decisions under uncertainty.  Even after over a quarter century of intense 
research, questions linger regarding the magnitude of human disturbance, climate sensitivity, impacts of realized 
climate change, and what mitigation and adaptation schemes will be most effective. Applying adaptive management 
to climate policy could provide policymakers with the flexibility needed to proceed and to learn over time, a 
preferable alternative to the current stalemate in many countries and localities where uncertainty leads to 
incrementalism or inaction. Adaptive management may be especially valuable since many planners and decision 
makers—particularly those in North America—have reported little direct experience with climate change and its 
consequences from which to draw analogies and lessons. 

Finally, adaptive management is inclusive and flexible in terms of the precise goals of climate change policy and the 
means used to achieve them.  By definition, the approach seeks to apply a variety of policy treatments to a problem.  
As such, it could be used to pursue a range of policy goals in the areas of both mitigation (e.g., emissions reductions, 
farming practices and forestry) and adaptation (e.g., accommodating changes in temperature and precipitation 
patterns, planting new crops and protecting biodiversity, building seawalls to protect coastal areas from flooding). 
Likewise, the approach also possesses the flexibility to include policy treatments that address climate indirectly; 
indeed, it is hard to imagine a policy intervention that only achieves goals related to climate change.  Conversely, 
there are many interventions that may be pursued and justified on the basis that they help to achieve other goals and 
address climate change only via a secondary pathway.  An example of one such ‘no regrets’ intervention is the effort 
to enhance the efficiency of motor vehicles in order to reduce dependence on fossil fuel imports and improve local 
air quality.  In sum, the flexibility and inclusiveness that is inherent to adaptive management is appealing from a 
political and practical standpoint insofar as it allows different managers—at the international, national, sub-national, 
and individual levels—to pursue different objectives and options when it comes to climate change policy depending 
on the values and incentives that are specific to their regions. 

It is important to note, however, that implementing an adaptive framework is not without significant challenges 
(albeit ones that may be overcome).  Indeed, all of the barriers discussed in this section apply to both adaptive 
management and adaptation to climate change.  Rather than going into further detail about these here, I would point 
the authors to the following papers: 

Arvai, J. L., G. Bridge, N. Dolsak, R. Franzese, T. Koontz, A. Luginbuhl, P. Robbins, K. Richards, K. Smith 
Korfmacher, B. Sohngen, J. Tansey, and A. Thompson. 2006. Adaptive management of the global climate problem: 
Bridging the gap between climate research and climate policy. Climatic Change 78:217-225. 

Gregory, R., D. Ohlson, and J. L. Arvai. 2006. Deconstructing adaptive management: Criteria for applications to 
environmental management. Ecological Applications 16:2411-2425. 

It’s also curious that this section does not discuss non-ecological endpoints (as targets for adaptation/management). 
This is particularly noticeable in the discussion (in this section and elsewhere) of National Parks.  Is there a reason 
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why social objectives for adaptation—such as those relating to recreation in National Parks and property protection 
in the coastal zone—are not discussed? 

Finally, I think this section would be more comprehensive and accurate if it discussed some of the difficulties 
associated with establishing attributes and measures for management endpoint (i.e., objectives).  This section does 
discuss establishing important baselines against which changes could be measured but, I think, it goes too far when 
it suggests that this data will be critical in a decision making context.  In my experience, data inputs for decision 
making have to be specific to the objectives of stakeholders and decision makers. 

To be maximally informative for resource management, a key consideration is to ensure that measures of 
environmental health or quality are decision-relevant (as opposed to science-relevant).  Many efforts by ecologists 
and resource managers aimed at identifying measures of environmental quality are little more than long lists of 
potentially important biological or physical factors (i.e., science-relevant) that are not useful from the standpoint of 
informing management decisions.  To illustrate this point (though not in a climate change context), decades of 
research conducted in the lower Fraser River and its estuary in southwestern British Columbia yielded lengthy, 
detailed, and science-relevant data sets for parameters such as sedimentary metal and organic material content, 
dissolved oxygen levels, and benthic algal biomass.  Very little of this information was useful for evaluating the 
effects of combined sewer overflow (CSO) events from nearby sewage treatment facilities on the ecology of the area 
and making subsequent decisions related to their management.  This data vacuum resulted in a significant time lag 
(and further environmental degradation) between when a need for decision-relevant data was expressed and when 
additional research on the temporally- and spatially-dependent energy flow dynamics of certain key species that 
could be correlated with annual CSO events could be conducted 

Eric Gilman Overall, the report identifies key concepts for climate change adaptation, but provides very few site-specific 
examples of how these concepts can be implemented.  As a result, due to the lack of specific guidance for 
implementing adaptation methods, it is unlikely that resource managers will modify their planning and management 
actions to better incorporate predicted ecosystem responses to climate change based on the production of this report.  

(a) Managed retreat as a method for adapting to ecosystem responses to relative sea-level rise should be highlighted 
in the executive summary and main text.  This concept is discussed in the Executive Summary (section 1.7.2) and 
the chapter on National Estuaries, but is applicable to all six management systems and ecosystem types.  “Managed 
retreat” involves implementing land-use planning mechanisms before the effects of climate change become 
apparent, which can be planned carefully with sufficient lead time to enable economically viable, socially 
acceptable, and environmentally sound management measures.  As an example, based on the well documented 
understanding that coastal ecosystem response to rising sea-level relative to the coastal ecosystem’s sediment 
surface is to migrate landward, removing obstacles to this natural landward migration is a recommended adaptation 
measure to reduce reductions in area of coastal ecosystems in response to relative sea-level rise.   

With managed retreat, coastal development could remain in use until the eroding coastline becomes a 
safety hazard or begins to prevent landward migration of mangroves, at which time the development can be 
abandoned or moved inland.  Adoption of legal tools, such as rolling easements, can help make such eventual 
coastal abandonment more acceptable to coastal communities.  Zoning rules for building setbacks and permissible 
types of new development can be used to reserve zones behind current mangroves for future mangrove habitat. 
Managers can determine adequate setbacks by assessing site-specific rates for landward migration of the mangrove 
landward margin.  Construction codes can be instituted to account for relative sea level rise rate projections to allow 
for the natural inland migration of mangroves based on a desired lifetime for the coastal development.  Any new 

E-10




Minutes for: The Adaptation for Climate-Sensitive Ecosystems and Resources Meeting 
construction of minor coastal development structures, such as sidewalks and boardwalks, should be required to be 
expendable with a lifetime based on the assessed sites’ erosion rate and selected setback. Otherwise, the structure 
should be portable.  Rules could prohibit landowners of parcels along these coasts from constructing coastal 
engineering structures to prevent coastal erosion and the natural inland migration of mangroves.  This managed 
coastal retreat will allow mangroves to migrate and retain their natural functional processes, including protecting the 
coastline from wind and wave energy.   

(b) Clarify that, in referring to ecological restoration, which can contribute to mitigating anticipated ecosystem 
degradation in response to climate change, through a specific definition, that this does not include habitat conversion 
(i.e. converting mudflats into coastal wetlands as a means to offset anticipated reductions in area and health of 
coastal wetlands as a result of responses to climate change). 

(c)  There is a dearth of research and experiences for climate change adaptation for certain ecosystems, e.g., pelagic 
marine ecosystems.  In these instances it is important to identify research priorities as part of the approach for 
adaptation. 

(d)  For each ecosystem, the report should use the IPCC’s fourth assessment as a baseline and starting point for 
information on the state of knowledge for internationally accepted options for adaptation to ecosystem responses to 
climate change.   

George M. 
Hornberger 

Chapter 6, “Wild and Scenic Rivers” 
The section on policy context is excellent and lays out clearly the options available (and hints at some of the 
difficulties of implementation of options). On the other hand, I think that the distinction between “reactive 
management” and “proactive management” artificially glorifies the latter and denigrates the former. There will 
always be a need for reactive management; for example, rescuing stranded canoeists can’t possibly be otherwise. 
And there will always be a need to repair damages caused by extreme events – this was true in the past and will be 
true in the future with or without climate change. I don’t disagree with the notion that proactive management 
measures should be considered carefully under climate change scenarios, but I think the utter dismissal of “reactive” 
approaches to bolster the claim that this should be done misses the mark. 

The basic problem with adaptive management is glossed over. The statement is made that many of the management 
actions needed are in response to risks of changes in the frequency and magnitude of extreme events. But suppose 
some management action is taken in the expectation that the 100-year flood is now in reality the 50-year flood. How 
would one assess whether the action was successful? In one case there might not be any observed flood over a 
couple of decades (even though the hypothesis was true) and in another case, one might have an extreme flood two 
years I a row. The authors obviously know this, but the way the prose is written does not make it clear what an 
adaptive strategy is in these cases. Because there are no detailed examples of management actions and options, it is 
not possible to figure out what the advice is. 

My main criticism is that an inference that comes to me quite strongly is not even stated explicitly. For many, many 
systems, other stressors (water withdrawals, nutrient enrichment, etc.) will continue to have a deleterious effect 
unless proactive management options are undertaken. It turns out that most such actions would also be beneficial for 
climate change effects. Why not recognize this explicitly and make appropriate recommendations? 

Elizabeth L. 
Malone 

Chapter 4, “National Parks” 
The chapter on national parks, like the other chapters on management systems, provides very useful information 
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about the state of knowledge, including the uncertainties that abound, and adaptation approaches, along with 
elements of implementation. Although it would be ideal to have a sort of “cookbook” of best practices, the chapter 
(and, overall, the report) make clear this is impossible, that management actions should be aimed at limiting 
damages from climate change and experimenting to find ways of easing the ecological transitions to new climate 
regimes. 

To be more helpful to managers, the chapter should more clearly distinguish the following: 

a. What is under the control of park managers, and what actions would require partnerships with others, support 
from the public and Congress, and continuing monitoring and research. This delineation would also help to clarify 
what is possible in the short, medium, and long terms. 

b. The line drawn between “Nature” and people. Some of the stressors on the parks clearly come from human 
activities, and these should in principle be more controllable than, say, fires ignited by lightning strikes during 
drought conditions. However, it is also true that people are part of Nature—and are certainly included in park 
ecosystems. Showing human visitors how to align with the ecosystems around them, for instance, should be a part of 
what park managers can control and a pathway to reducing stress on the parks. 

c. Native and nonnative species. Nonnatives seem to be treated by definition as harmful, but climate change is 
almost sure to cause species movement; will species that move because of climate change be considered invasive 
and harmful in their new places? The chapter begins a good discussion of this issue on page 4-21 but does not take it 
far enough to be useful to managers.  

Section 4.3.3, “Incorporating Climate Change Considerations into Natural Resource Management,” parallels but 
improves upon the mental model depiction in the synthesis chapter because this chapter’s section speaks in terms of 
resources “at risk”—that is, incorporating the uncertainty of the whole process. 

Reed F. Noss I was impressed with the quality of writing and, for the most part, the scientific content of the report. Although there 
was some unevenness among chapters in this respect, I found the chapter on estuaries, for example, very compelling 
– this could be published as a review paper on the topic. So, in general I agree that the report adequately summarizes 
the state of knowledge regarding ecosystem management decisions. 

Regarding adaptation options available to managers, the report could be improved by providing more specific and 
concrete suggestions on what to do differently. There are some such suggestions, but in part because the report is of 
outrageous length, these suggestions tend to be buried in a mass of verbiage. The most specific suggestions can be 
found in the boxes on “adaptation options” for each management system. These are useful, but are still arguably not 
specific and direct enough to tell a manager precisely what to do. I acknowledge that detailed directions will be 
largely case-specific, but perhaps the case studies could have provided this level of detail. 

David R. 
Patton 

There is considerable documentation of information presented in the draft report and this is to the credit of the 
authors of the chapters. However the level of use will probably be most beneficial to planners at the regional or 
national level and not on National Forest Districts or Wildlife Refuges. Most but not all of the information is a 
statement of need or what could be done without providing detail on the “how to do”.  However, information at the 
management or specific ecosystem level may not be available in the literature.  Cumulatively, the literature could be 
a state-of-knowledge publication on climate-sensitive ecosystems.   
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Climate change has no political or geographical boundary and throughout the draft there is information on stressors 
that could be the core topic of publication chapters within defined ecosystems. The information is scattered 
throughout the report but should be consolidated and made available to managers for decision-making, no matter 
what federal agency is involved. For National Forest and National Wildlife Refuge Systems the tables on Adaptation 
Options for Resource Managers comes the closest to providing direction and management guidelines. At this early 
stage in addressing climate change effects on sensitive ecosystems and resources these guidelines may be all that are 
needed until more research is completed or adaptive change has provided useful examples. 

One of the tools for the toolbox could be a database with an annotation of all the literature cited and included as a 
CD in the final report.  

Paul G. Risser The volume provides a great deal of information and a wealth of literature review throughout the report as a whole 
and in each section.  This relatively complete background is of course helpful as some level, at least to give the 
manager confidence that information is anchored in the literature.  So, the authors are to be commended for their 
thoroughness. 

In many cases the information summaries are unnecessarily verbose and repetitive—it is almost as if the authors 
were afraid of omitting any previous literature citation. In addition, many of the recommendations are so general as 
to be of limited use, e.g., avoid sources of pollution. 

I wonder, however, if the chapters are not backward.  That is, the first attention should be paid to what is known 
about each stressor and response.  Each chapter might better start with one or several conceptual models detailing 
the primary stressor/response. Then the subsequent analyses can be directed management strategies that are 
associated with each stressor/response. The extensive “context” material can be referenced in the models and be 
included later in the chapters. 

Dan Tufford Overall I think it does a pretty good job of this. I have a concern with the emphasis on resilience, in particular the 
frequent references to increasing or enhancing resilience. As an emergent property, resilience may not be responsive 
to tinkering by humans. At the very least it will be difficult or impossible to know if our actions actually did increase 
resilience. In most situations we have no quantitative understanding of resilience so talk of increasing it may be 
misleading in that sense. What we do know is that human activity is a cause of stress on ecosystems so it makes 
sense to plan to reduce anthropogenic stress so that natural resilience can operate as it evolved to do. Section 9.3.1 in 
the Synthesis is a very good discussion that includes these points and more.  

These points are acknowledged at several places in the report and the Synthesis is quite clear that dependence on 
resilience may have a low utility value for adaptation over the long term. I will have more to say about this in a later 
section. 

There were high points. I especially liked the development of the ecosystem management topic in the chapter on 
National Wildlife Refuges. My only question on that as I was reading it was whether operational staff at refuges 
participated in the development. From the credits it seems clear that quite a number of USFWS staff participated but 
I do not have a sense of their level of understanding of the problems and issues the on-the-ground managers have to 
deal with. The National Park Service has a particularly difficult task in the context of climate change. Their mandate 
can be interpreted to mean they must preserve existing ecosystems and species; a very problematic task over the 
long term as climate and other abiotic drivers change. The chapter works its way through the various issues about 
why this needs to change from both policy and management perspectives and provides recommendations for how to 
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approach the change. My main concern about this chapter is the potential it is providing a mixed message. In a few 
places it seems like the authors accept the thesis that preservation of the status quo is sound policy. 
At the same time one of the best sentences in the entire report is on p.4-21: “…even if maintenance of representative 
current biotic communities is possible as climate changes, such maintenance may not be desirable.” Again, I 
appreciate the difficulties faced by the NPS and the authors of this chapter. 

Question 3. Does the Committee agree that the case studies are effective at demonstrating adaptation approaches and specific issues related to implementation? If 
the case studies could be improved to better demonstrate adaptation approaches, what specific improvements does the Committee recommend? 

Joe Arvai It is difficult to tell from the Executive Summary alone what the key findings and recommendations are.  The 
executive summary seems overly general, which is problematic given that it’s intended audience—resource 
managers; page 1-3—will likely focus on this summary chapter.  Many of the statements made seem rather 
uninformative, perhaps because important contextual details are absent; e.g., “…Working toward the goal of desired 
future functions (e.g., processes, ecosystem services) would involve managing current and future conditions (e.g., 
structure, outputs), which may be dynamic through changing climate, to sustain those future functions as climate 
changes…(page 1-5)”. 

Eric Gilman The case studies do not demonstrate adaptation approaches, but in some cases do highlight issues to be considered 
when implementing adaptation methods.  The case studies included in the report do not provide examples of moving 
from concept to operationalizing alternative methods for climate change adaptation.  This may simply be the result 
of there being few examples of implementation of climate change adaptation, which is documented in the Executive 
Summary as a key finding from the stakeholder workshops, “…for many of the management systems, management 
plans are only beginning to consider climate impacts, with few adaptation strategies yet being enumerated or 
implemented in the field” (p. 1-4).  For example, the Florida Keys NMS case study marginally discusses how 
climate change adaptation methods could be implemented in the future, such as by identifying and protecting 
bleach-resistant reefs in the Keys, and considering possible expansion of coral reef range to higher latitudes.  This 
and most of the other selected case studies were not appropriate if the purpose was to provide lessons learned from 
implementing adaptation methods.   

George M. 
Hornberger 

Chapter 6, “Wild and Scenic Rivers” 
The case studies are very informative, but see my last comment in #2 above. The effects of climate change are 
unlikely to be good for rivers like the Rio Grande or the Wekiva, but direct anthropogenic effects on water and land 
use are likely to be dominant. This doesn’t mean that climate change isn’t important, but if there were options that 
would be beneficial for one or the other or for both, I think there would be a clear priority. 

Elizabeth L. 
Malone 

Chapter 4, “National Parks” 
Only one short case study is given in the chapter, Rocky Mountain National Park. It is not clear why the chapter has 
only one case study or why this particular part was chosen. The text says RMNP “is a good example of the state at 
which most parks find themselves as they confront resource management in the face of climate change” (pages 4-31-
32), but in fact it seems to have advantages over other parks: no danger of losing an iconic resource, like Glacier 
National Park; fewer visitors than other parks; “rich in information about its ecosystems and natural resources” 
(page 4-35, lines 2-3); and less pollution than other parks. Nevertheless, the adaptation approaches being initiated 
and planned are given in enough detail to be helpful. More detail and another case study would improve the 
helpfulness. 

Reed F. Noss Case studies are often of value to put abstract concepts “on the ground,” and the case studies in the report are 
generally useful for this purpose. However, the quality of case studies here is uneven, and some are of questionable 
value. The Tahoe National Forest case study (3.4), for example, is pretty much standard national forest management 
rhetoric. I was dismayed to see here the description of “Salvage and Planting Post-Fire” as among the “best-forest-
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management practices…consistent with adaptive conditioning for climate contexts…” (p. 3-53), ignoring abundant 
documentation in the recent peer-reviewed literature of the overwhelmingly negative ecological impacts of these 
practices. As pointed out later, in the Synthesis chapter of the report, today’s “best practices” may be tomorrow’s 
“bad practices.” In contrast, the following case study on the Olympic NF is more ecologically literate. The relevance 
of the Great Barrier Reef case study (8-42…) to adaptation options in the U.S. is questionable. 

David R. 
Patton 

Case Studies (CS) are an effective way to identify problems and solutions at a local, regional and national level.  
The degree of resolution of the problems and solutions decreases from the local to national level. At the local level, 
such as on the Tahoe National Forest, more detail is required for decision-making than at the national level. The 
Handbook System is a source where information can be documented and made available for field use. The barriers 
and opportunities are well defined but an action plan relating to the barriers and opportunities is lacking. Action 
plans require that national policy be transmitted to lower levels of administration on the 600 National Forest 
Districts and this will be a major challenge for the National Forest System. Case Studies usually have a resolution to 
a problem to demonstrate how a problem or issue was resolved.  None of the CSs have a resolution to a specific 
problem. 

A big gap is present in the representation of barriers and opportunities. National Forests CSs are missing for the 
Rocky Mountain Region from the Canadian border to Mexico.  Two CSs on the West Coast and one in the 
Southeast leaves out a part of the U.S. where there could be barriers, such as livestock grazing (18,000 permits on 
BLM land for 2007).  There should be a least one CS from each Region to have a good representation of the current 
Forest Service situation. 

There is only one CS for National Wildlife Refuge System (NWRS). While the CS does cover the Central Flyway 
Corridor from Alaska to Mexico and will be useful, it is certainly not all inclusive. The NWRS administrative 
structure is complex because of the distribution, size, ecological setting, and use designation of individual refuges. 
The NWRS includes 584 refuges, and over 30,000 production areas categorized into 37 wetland management 
districts.  Many of these areas cannot be managed at an ecosystem or landscape level depending on the size and 
landform composition (agricultural land, etc.). 

Paul G. Risser The extensive treatment of background information in the case studies is of questionable value. These cases are 
mostly from specific examples of well-known pieces of federal property.  There are two points here. First, the value 
case studies would be a tight analysis of climate change (or other) stressors and the existing or proposed adaptive 
management strategies.  This would give the user a clear example of the known or expected ecosystem response to 
climate change and the range of management strategies.  These strategies could be ranked according to 
contingencies and confidence.  

Second, all of these federal properties are influenced by external conditions and adjacent systems.  So, the case 
studies could serve as examples about how adaptive management strategies on the federal lands account or could 
account for the external conditions.  

Dan Tufford I think the case studies are among the real gems of the report. I have a concern with their limited coverage at 
ecoregion and biome scales. I am fully aware that it is prohibitive to cover every significant scale for each 
management system. For some systems that would mean a case study of nearly all managed units. Even when there 
is scale redundancy within a management system at some point the marginal value in terms of new lessons learned 
would make another case study a questionable use of human resources. In a similar vein I also recognize that some 
of the lessons of the case studies transcend the specific location. I still am left, however, with uneasiness that the 
limited coverage may have left important insights unrecognized. On one end of the coverage spectrum is the 
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National Parks chapter. I have a fairly good understanding of several resource management issues facing Congaree 
National Park, for example, and I am somewhat skeptical that the discussion of Rocky Mountain National Park 
really covered them all. I have a similar concern with the coverage of National Wildlife Refuges. At the other end of 
the coverage spectrum is the Wild and Scenic Rivers chapter, which I think provides a more complete assessment.  

My stated issue here is fairly obvious to anyone and the authors acknowledge it as well. What bothers me is the level 
of assurance the report projects that, in total, the case studies cover the important spatial and biophysical issues 
involved. That may well be correct but the assertion is made with no supporting discussion. Given the substantial 
differences in how the management systems function and the known geographic variability in ecosystem function I 
think there should be a little more transparency that something important may have been overlooked with this 
approach. As I stated earlier I understand there is a human resource cost to doing the case studies and I am not 
necessarily advocating for more of them. 

Question 4.  Does the Committee agree that the major conclusions and synthetic themes of the Synthesis chapter are supported by, and representative of the 
underlying chapters? 

Joe Arvai Based on what I have read, yes. 
Eric Gilman Yes. 
Elizabeth L. 
Malone 

The synthesis chapter supports and represents most of the underlying chapter themes and conclusions and usefully 
introduces concepts that are implicit in the chapters. However, the synthesis chapter should be strengthened in some 
areas. 

Themes that are very well supported include the need for monitoring, the need and problematic aspects of 
establishing baselines, the issue of uncertainty and handling the potential for multiple outcomes (scenarios), and 
implications of uncertainty and barriers/opportunities for meeting goals. (On page 9-12, the references to scenarios 
would be enriched by CCSP SAP 2.1B on scenarios and their use in climate change science.) The section on 
adaptive management (9.3.4) reflects what is in the chapters, both the concept and the fuzziness surrounding the 
concept. In particular, the adhesion to management goals is at odds with the flexibility implied in adaptive 
management, where presumably both approaches and goals are candidates for revision. (This is echoed in a 
statement in section 9.4, “Adaptation responses to climate change are meant to reduce the risk of failing to achieve 
management goals” [page 9-20, lines 40-41], a very narrow view of what adaptation activities can be and do.) 

The first part of the synthesis chapter usefully makes explicit the mental models and underlying assumptions of the 
chapters with regard to adaptation and the guiding framework for impact assessments. One might well argue that the 
linear framework for impact assessments is ill suited to a dynamically changing and complex system, but both the 
management system chapters and the synthesis chapter use such a framework. Some of the tools reviewed in the 
synthesis chapter—notably, climate models and, to a large extent, impact models—are not discussed in the 
management system chapters, and here the synthesis chapter makes a contribution that benefits all of them. 

The emphasis on building resilience as an adaptation strategy is stronger in this chapter than in the underlying 
chapters. Indeed, the statement is made that “the goal of adaptation strategies is to reduce the risk of adverse 
environmental outcomes through activities that increase the resilience of ecological systems to climate change” 
(page 9-12, emphasis in the original). In the synthesis chapter this emphasis becomes an almost-pure “holding the 
line” strategy, without much of the flexibility to respond to changing ecosystems that Chapters 3-8 have. Even the 
chapter strategies of representation, replication, and supporting refugia for some species have a resilience emphasis 
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here, although in the chapters these strategies may also be part of migrating species to other locations as climate 
changes rather than as building resilience. At the end of the very long section on resilience, the synthesis text seems 
to grudgingly acknowledge that climate change may overcome even the most resilient ecosystems and that 
wholesale change may be needed, but there is not much in between holding the line and giving up. In the middle of a 
paragraph in section 9.3.3 (“Confidence”) the statement is made, “It is important to note at this point that promoting 
resilience may be a management strategy that is useful only on shorter time scales (i.e., 10-30 years) because as 
climate change continues, various thresholds of resilience will eventually be exceeded” (page 9-18, lines 4-5). This 
statement should come much earlier, prior to or early in the resilience section. 

The synthesis chapter fails to adequately support and represent the other chapter themes of the social roles of 
stakeholders (both resource managers and others), partnerships, and agency managers in accomplishing management 
goals. The closest the synthesis chapter comes to these important themes is in discussing barriers and opportunities 
related to legislation and regulation, management policies and procedures, and human and financial capital (sections 
9.4.1, 9.4.2, and 9.4.3). Perhaps because these sections do not have the concrete detail that the other chapters have, 
they seem more theoretical than useful. Statements such as, “Managers often lack sufficient support and decision-
making tools to help guide them in selecting appropriate management approaches that address climate change” 
(page 9-26, lines 38-39), are not helpful for the intended audience but merely provide a catalogue of the usual 
laments. Moreover, it is difficult to reconcile this particular statement with the discussion of existing tools earlier in 
the chapter. 

The synthesis chapter should be strengthened with regard to representing the need for partnerships with people and 
organizations outside federal and other resource managers. Some of the chapters have very detailed sections on 
existing partnerships and the goals of such partnering, with clear statements that this is a critically important 
dimension of addressing multiple stresses, including climate change. These chapters also have more of a sense of 
how difficult it is to form/maintain such partnerships and have them yield good results. The synthesis chapter calls, 
for example, for integrated federal action, without consideration of the institutional implications (starting with 
feasibility). Only on page 9-34 (the second-to-last page of text) are important external issues, such as coastal 
development and private property issues, mentioned. 

An issue implicit in the chapters but not brought out—indeed, deemphasized—is the stress that human visitors and 
external human actors (e.g., industrial polluters, farmers who irrigate) place on federally managed lands. The latter 
stresses are referred to in the chapters as external factors that come from nowhere: pollution rather than polluters, 
water withdrawals rather than water managers and farmers, invasive species rather than the bringers of those 
species. Unless readers and managers know who the stressors are, how can they hope to know about pathways to 
address the stresses? The stresses from human visitors are to a degree unavoidable and indeed are usually part of 
mandates in re managing federal lands. However, these stresses may be ameliorated to at least some degree. Some 
national parks restrict visitors to a few roads (e.g., Denali), and all that I have visited use signs, literature, and 
rangers to teach visitors how to avoid damaging the natural resources. Management changes to avoid damage by 
visitors could be used as examples. Chapter 8 repeatedly refers to “no take” zones as a way to protect fish stocks, 
although they could equally be termed ways to prevent human damage. 

Reed F. Noss Yes, this is a good chapter. 
Paul G. Risser The synthesis chapter is supported by the underlying chapters and does summarize the primary issues.  However, as 

noted above, I still wonder if we should begin with the ‘synthesis” chapter should be the first chapter, setting an 
analytical framework for the subsequent six system chapters.  For the purpose, the synthesis chapter would need to 
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be streamlined are organized more as a guide as opposed to a summary. 

Dan Tufford The Synthesis is well done, although I did not study it at the same level of detail as some other chapters. Early in the 
chapter it discusses assessing impacts including tools, baseline information, and uncertainty so these get the 
emphasis they need. The chapter also brings to the surface what seems to me a problematic weakness in the report. 
As stated in the first paragraph of section 9.3 on p.9-12 the adaptation approaches are to support the ability of 
ecosystems to persist. Yet at several places in the report, including later in the Synthesis, persistence of existing 
ecosystem state over the long-term is recognized as doubtful or at least unknown. So the options for adaptation are 
all relegated to being short- to medium-term responses (maybe just short-term). The opening paragraphs of chapter 2 
do not lead the reader to expect this temporal horizon. Section 9.5.3 provides the answer to the “what then” question 
but it is a very small part of the overall report. I fully understand that it is simply not possible to predict with much 
certainty long-term climate change or its impacts. All I am saying is there seems to be a disconnect between what 
the report intends to do (opening paragraphs of chapter 2) versus what it actually does (as stated in section 9.3). 

Question 5. Does the Committee agree that the key findings and recommendations presented in the Executive Summary are the most important and appropriate to 
bring forward to executive level managers and Congress? 

Joe Arvai Absolutely.  However, it’s unclear to me from both the Executive Summary and the Synthesis chapters what the 
purpose of the stakeholder workshops was. The brief section in the Introduction is equally, if not more, cryptic.  
Many authors and analysts have criticized stakeholder involvement processes that seem to be little more than a 
marginal addition—sometimes an afterthought—to what are typically viewed as fundamentally technical decision 
problems.  It strikes me that stakeholder input would play a key role in this report but, without a basis for making 
judgments about its quality, I fear that many will view it in negative terms.  I think the report should be more 
explicit about what exactly was done with respect to eliciting input from stakeholders. 

Eric Gilman The following basic concepts, related to adapting to ecosystem responses to climate change, should be highlighted: 

(a) Emphasize that, while it is important to plan for adaptation to ecosystem responses to climate change, at the 
same time there is an urgent need to address the underlying anthropogenic causes of climate change.  Furthermore, 
clarify that planning for adaptation is needed even if the U.S. and international community comply with 
internationally-accepted measures to reduce greenhouse gas and aerosol emissions:  The effects from human-
induced climate change by the production of greenhouse gases and aerosols are projected to continue for hundreds 
of years even if greenhouse gas concentrations were stabilized at present concentration levels. 

(b) “Managed retreat” through the implementation of land-use planning mechanisms, discussed previously in these 
comments. 

(c) When considering areas for augmented protection as a strategy for climate change adaptation, consider an area’s 
resistance and resilience to projected sea level and climate changes and contributions to adaptation strategies.  For 
instance, mature mangrove communities will be more resilient to stresses, including those from climate change, than 
recently-established forests. 

George M. 
Hornberger 

It is not easy to discern the key findings and recommendations in the ExecSumm. If there are recommendations, 
they are very “soft”, that is they are stated implicitly rather than explicitly. 
The first four paragraphs on page 1-16 give an excellent synthesis of useful ideas from the six systems. But I 
question whether the “recommendation” to use adaptive management is wise (as I mention in my general 
comments.) The problems of detecting changes in a “noisy” system and of attributing any changes detected to 
climate are real problems. Do the authors really think there is a reasonable prospect that this can be accomplished 
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for ecological endpoints? That is, for any of the six systems how likely is it that we can “develop or modify 
monitoring schemes to track and substantiate vulnerabilities to climate change and assess the effects of management 
adaptations”? My own view is that one major message from the individual sections has been lost – that other 
stressors are likely to have big impacts regardless of how climate may or may not change at a particular location and 
that there are management options to alleviate these other stresses that are likely to be good for climate change 
scenarios as well. Does this not argue for a recommendation to pursue “no-regrets” options and not worry about the 
attribution problem? Finally, although I find it a noble (and scientifically correct) goal to “manage the nation’s lands 
and waters as one large system”, whether such a grandiose (implicit) recommendation will resonate with executive 
level managers and Congress remains to be seen. 

Reed F. Noss Generally yes, but as noted above, the limitations of focusing on only 6 federal management systems should be 
clearly acknowledged, unless the report is radically rewritten to include a much broader spectrum of lands and 
waters. I also agree strongly with Gilman’s suggestions for highlighting several basic concepts. 

Paul G. Risser The Executive Summary does include the key findings and recommendations for each of the six federal systems.  
However, this chapter brings into focus the concern with the current organization of the report.  The text says 
managers may attempt to meet their management goals by examining the existing literature and comparing likely 
climate change impacts with key ecological properties…  It seems to me that in fact this report should make process 
far easier for the manager by clearly identifying the key issues by both federal system type and by ecosystem type.  
If the report is just a literature review and case studies, then we have not advanced very far.  If the by reading the 
Executive Summary, the user knows the likely impacts of climate (or other changes) on various systems and knows 
the range of potential management options, then we have made progress. 

Dan Tufford Overall it seems to, although this was not one of my chapters to review. 
Question 6. Does the Committee agree that EPA effectively followed the CCSP Guidance on characterizing confidence levels for the proposed adaptation approaches 

presented in the Executive Summary and Synthesis? 
Eric Gilman Yes. 
George M. 
Hornberger 

Executive Summary 
Table 1.1 does express confidence as suggested in guidance documents. I did not find a consistent expression of 
uncertainty throughout the document, however, so it is not clear what the basis for the authors’ entries in Table 1.1 
were. Guidance # 1 is: “Instruct authors to incorporate explicit discussions of uncertainty throughout their report.” 
Although there was some discussion of uncertainty throughout the document, I did not find a consistent treatment, 
especially with respect to impact on adaptation approaches.  

Guidance #5 is: “Instruct authors to express the level of confidence in the current scientific understanding of an 
issue by being transparent about the amount of evidence available and the degree of consensus in the scientific 
community surrounding that issue.” I do not think that the basis for the evaluations (the amount of evidence) is 
presented. Thus, it is hard to argue for transparency. 

Chapter 6, “Wild and Scenic Rivers” 
Uncertainty is mentioned in several places, but I could not tell how the authors did their confidence assessment, nor 
do I see evidence presented that helps me. I tried to look at possible connections, but couldn’t really make headway. 
On page 6-29, does the option to “Designate more river corridors as wild and scenic” fall into the “replication” 
adaptation approach? If so, why is the level of confidence low? Is “Claim more water rights” in the “reduce 
anthropogenic stress” category? If so, why is confidence high? Is procurement of land conservation easements 
(under “Improve water monitoring capabilities on page 6-31) in the “Refugia” category? If so, why a “medium” 
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confidence? In general, there appears to be no connection between what is presented in the Chapter and the entries 
in Table 1.1. 

Elizabeth L. 
Malone 

Chapter 4, “National Parks” 
Although the chapter contains a discussion of uncertainty, it does not apply confidence levels. Three types of 
impacts are discussed: foreseeable changes, known or imaginable changes, and unknown or unknowable changes 
(with the reminder that, “Perhaps the greatest uncertainties in predicting climate change and its effects are associated 
with the interaction of climate change and other human activities” [page 4-23, lines 23-24]). The management 
responses proposed are helpful at least at a theoretical level. Figure 4.8 is an excellent framework for thinking about 
how uncertainty and controllability interact to yield different management strategies. Any management strategy, but 
especially scenario-based planning and adaptive management, should include management of humans and human-
caused stressors. 

A reference to Table 12.4 (and 1.1), along with a discussion of the rationale for choosing confidence levels in re the 
national parks, should be included in this chapter. 

Chapter 9, “Synthesis and Conclusions” 
The only assignment of confidence values to the statements made in the synthesis chapter comes in two paragraphs 
on pages 9-17 and 9-18 and Table 9.4. I agree that expert opinion is the valid way to determine these confidence 
values, but without some comparative rationale it is difficult to interpret the levels assigned. Why, for instance is 
there only one “very high” ranking for “reducing anthropogenic stresses”? 

Reed F. Noss Yes 
David R. 
Patton 

Many reviewers will ask the question: Is there sufficient evidence presented in the report to arrive at the confidence 
levels assigned to each management system? If the confidence levels are based on Bayesian probabilities there has 
to be a prior probability assigned and this is usually a best guess. The authors and contributing authors were selected 
because of their knowledge and experience about the subjects and their best guesses are probably very close to 
reality. However, it would be helpful to discuss the technique and documentation of how the confidence levels were 
determined. 

Paul G. Risser The report appears to have done so, but I confess to not having dug through the guidelines in great detail. 
Dan Tufford Yes, for Table 1.12 and 9.4. It is inconsistent elsewhere. 
Question 7.  Does the Committee agree with the decision to use information from a series of stakeholder workshops in addition to the published literature to identify 

and assess adaptation options and implementation issues for climate-sensitive ecosystems? 
Eric Gilman Yes. 
George M. 
Hornberger 

Yes, this is an essential step. 

Elizabeth L. 
Malone 

Chapter 4, “National Parks” 
I agree in general with the strategy; however, it is difficult to find what information originated with the stakeholder 
workshops. “Stakeholders,” however, should be a wider group than scientists and natural resource managers; 
policymakers and users of the national parks, at a minimum, should be involved in these conversations. 

Chapter 9, “Synthesis and Conclusions” 
The chapters demonstrate the usefulness of information gleaned from the stakeholder workshops. However, the 
synthesis chapter often states that the material in a particular section comes from the authors; are these 
“stakeholders” as well, or are they only the people who attended the workshops? Another use of the term 
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“stakeholders” can be found on page 9-27, lines 4-10, where the stakeholders seem to be non-resource-managers and 
non-scientists who are ignorant blockers of adaptation. This use seems borderline pernicious, as stakeholder-users, 
for instance, have valuable input to give and can often be strong supporters of good management. Moreover, as the 
whole report states repeatedly, resource managers and scientists cannot claim to have “full information, sufficient 
expertise, or a long-term perspective” (page 9-27, lines 5-6); how, then, can they complain about stakeholders who 
are similarly lacking? 

Reed F. Noss Yes 
David R. 
Patton 

Workshops for stakeholders are an effective way to communicate from the general public to administrators and 
managers of federal lands. The main problem is getting local people who are not employees of the managing 
agencies to participate. To encourage detailed discussions another option is to have a working Focus Group that will 
address just a few problems at a time. Published literature forms the scientific base for all resource management and 
literature and must be a major part of the review and documentation process. Public input for managing federal 
lands is a process that will generate concerns and new ideas on managing natural resources and a continuing effort 
helps to reduce tension in decision-making at the local level. 

Paul G. Risser Yes, this is a very important part of the process.  We will need to ensure that we respond appropriately. 
Dan Tufford In general I like workshops as a good way to generate ideas and information via the interactions among people with 

different perspectives. Care is necessary when using them for recommendations, however, because almost invariably 
some of the ideas, while quite good and scientifically accurate, are wildly unrealistic and thus can lead people away 
from more productive efforts. This is particularly likely when the participants are weighted with people with no 
actual experience with the systems being discussed. I made this point earlier as well. 
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Table 2. General Comments 

Reviewer Reviewer Comment EPA Response to Comment 

Eric Gilman Overall, the report is encyclopedic and information-driven, and should be substantially pared down in length, and 
more concisely focus on key concepts and lessons learned regarding alternative approaches to adapting to 
ecosystem responses to climate change.   

Eric Gilman A section should be added to the report to explain how ecosystem adaptation to climate change as proposed in 
the report support the implementation of various relevant international initiatives, and specify under which 
international arrangement the US Government has legally binding or voluntary obligations.  These international 
initiatives include, but are not limited to the: 

•  Millennium Development Goals 
•  Millennium Ecosystem Assessment 
•  Convention on Biological Diversity and World Summit on Sustainable 

Development Biodiversity Targets 
• Convention on Biological Diversity Island Biodiversity Programme of Work 
• Bali Strategic Plan 

Eric Gilman In numerous parts of the report, authors confuse eustatic global sea-level changes with local relative changes. 
Assessing the vulnerability of a site-specific coastal ecosystem to projected changes in sea-level requires 
information on rates of change in relative sea-level.  ‘Relative sea level change’ is the change in sea level relative 
to the local land, as measured at a tide gauge relative to a fixed benchmark.  Sea level change measured at a tide 
gauge is a combination of the: 
a) Change in eustatic (globally averaged) sea level (the change in sea level relative to a fixed Earth coordinate 

system), which, over human time scales, is due primarily to thermal expansion of seawater and the transfer 
of ice from glaciers, ice sheets and ice caps to water in the oceans; and  

b) Regional and local factors, such as vertical motion of the land from tectonic movement, the response of the 
Earth's crust to changes in the weight of overlying ice or water, coastal subsidence such as due to extraction 
of subsurface groundwater or oil, geographical variation in thermal expansion, and for shorter time scales, 
changes in salinity, winds, ocean circulation, and oceanographic processes such as El Nino phases and 
changes in offshore currents.  For instance, warmer water and water at higher pressure (such as at greater 
depth) expands more than colder water and water under lower pressure for a given heat input, making the 
global average expansion affected by the distribution of heat within the oceans.   

Eric Gilman The report should consider the potential adverse effects on ecosystems from anthropogenic responses to relative 
sea-level rise and other climate change outcomes, which have the potential to exacerbate the adverse effects of 
climate change on ecosystems.  For instance, we can expect an increase in the construction of seawalls and other 
coastal erosion control structures adjacent to landward margins of coastal ecosystems as the threat to 
development from rising sea-levels and concomitant coastal erosion becomes more apparent.  Or, for example, 
areas experiencing reduced precipitation and rising temperature may have increased groundwater extraction to 
meet the demand for drinking water and irrigation.  Increased groundwater extraction will increase sea-level rise 
rates relative to the elevation of coastal ecosystem sediment surfaces, increasing their vulnerability of reduced 
area, health and possible local extirpation.   
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Table 2. General Comments 

Reviewer Reviewer Comment EPA Response to Comment 

Eric Gilman Given uncertainties about future climate change and responses of ecosystems, there is a need to monitor and 
study changes systematically and regionally through international collaborative programs.  This is insufficiently 
emphasized in the report.  Projections are available over coming decades for rising sea level and changes in 
climate and weather.  In the long term, these changes are expected to alter the position, area, structure and health 
of most communities.  Establishing ecosystem baselines and monitoring gradual changes through regional 
networks using standardized techniques will enable the separation of site-based influences from global changes 
to provide a better understanding of ecosystem responses to climate change, and alternatives for mitigating 
adverse effects.  The monitoring system, while designed to distinguish climate change effects on mangroves, 
would also therefore show local effects, providing coastal managers with information to abate these sources of 
degradation.   

While these techniques alone would not make it possible to determine causes of observed ecosystem changes to 
structure, area and functioning, as is possible through controlled experiments, regional standardized monitoring 
may provide the basis for scientists to make strong inferences of causation by global factors versus local 
influences on mangroves.  For instance, coordinated observations of regional phenomena such as a mass 
mortality event of mangrove trees, or trend in reduced recruitment levels of mangrove seedlings, might be linked 
to observations of changes in regional climate such as reduced precipitation. 

Reed F. Noss The report is much too long. Ideally, it should be reorganized around major ecosystem types, as suggested above, 
which will eliminate much redundancy. Case studies could also be pared down to the highest quality one per 
chapter without any substantial loss of information. 

Reed F. Noss Finally, a compliment: A wonderful thing about this report is its honest recognition of problems with current 
management and the barriers to change that exist within government agencies. Hopefully, the report will 
contribute to overcoming these barriers. 

Paul G. Risser One must ask whether the report would be far more useful if it were entirely electronic with a portal front-end 
that simply allowed users to link information from various sections based on the user’s specific interests and 
needs. 

Paul G. Risser The volume provides a great deal of information and a wealth of literature review throughout the report as a 
whole and in each section.  This relatively complete background is of course helpful as some level, at least to 
give the manager confidence that information is anchored in the literature.  So, the authors are to be commended 
for their thoroughness. 

Paul G. Risser In many cases the information summaries are unnecessarily verbose and repetitive—it is almost as if the authors 
were afraid of omitting any previous literature citation. In addition, many of the recommendations are so general 
as to be of limited use, e.g., avoid sources of pollution. 

Paul G. Risser I wonder, however, if the chapters are not backward.  That is, the first attention should be paid to what is known 
about each stressor and response.  Each chapter might better start with one or several conceptual models detailing 
the primary stressor/response. Then the subsequent analyses can be directed management strategies that are 
associated with each stressor/response. The extensive “context” material can be referenced in the models and be 
included later in the chapters. 

Elizabeth L. The background discussion of climate change impacts is very general, as it is in many chapters; these discussions 
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Malone could be eliminated, since there is a section on global changes and impacts in the Introduction. 
George M. 
Hornberger 

I think that some explanation of the terminology needs to be brought up to the ExecSumm. Chapter 2 does a 
good job of explaining clearly what the report is about and of defining terms as they are used. The ExecSumm, in 
contrast, is not very consistent. For example, the following terms appear in the ExecSumm: adaptation options, 
adaptive strategy, active adaptive management, adaptive environmental assessment, adaptive experiments, 
adaptation strategies, proactive planning actions, proactive management, management adaptations, place-based 
management. At best, this is a reflection of imprecision in use of language. At worst, it is a reflection of 
confusion about what is being said. In either case, if terminology is defined and then editing is done to make sure 
the terms as defined are used appropriately (and new, undefined terms are avoided), the ExecSumm would be 
much improved. 

George M. 
Hornberger 

I am skeptical about using adaptive management as a necessary framework. Part of the problem comes from a 
lack of agreement on exactly what the framework means. The entire program seems to be unsure. For example, 
the CCSP Strategic Plan (Chapter 11) seems to deflate any meaning that “adaptive management” might have, 
basically equating it with operational management1 But in a presentation to BASC in March 2006 with an update 
to CCSP, Peter Schultz appears to support “passive adaptive management”2. In the original concept, AM clearly 
meant an experimental approach, which is now termed “active adaptive management.” Within the SAP 4.4 report 
itself, I don’t sense a strong agreement on what is meant by the term. In the ExecSumm page 1-16, lines 43-47), 
adaptive management is expressed as originally conceived, i.e. as an experimental approach. Chapter 2, which I 
find to be a well written introduction, avoids much of the hyperbole that surrounds some of the other discussion. 
One can read lines 5-12 on page 2-12 as a (rather soft) suggestion that a form of passive adaptive management 
may be useful, at least in some cases. And finally, there are descriptions (and, I think, differences in what is 
meant) throughout the report, including: “Management Responses in Anticipation of Future Climate Change” 
(p3-35); “Adaptive Environmental Assessment and Management” (p4-25); “Adaptive Management” (p5-29); 
“Proactive Management” (p6-28); and “Ecosystem-based Management (EBM)” (p7-53). 

My sense is that there is agreement at a very general level, but the plethora of terms and associated prose is likely 
to get in the way of clear communication. If my inferences from my reading so far are correct, I believe that what 
is envisioned is an approach that uses scientific information about climate change to inform management plans, 
supports monitoring to gage the state of the system with respect to the management goals, allows adaptation of 
management options as the total system evolves, and recognizes pragmatism in that negotiation, trade-offs, and 
collaboration will often be the most important aspects of the operation. I think that the ExecSumm could provide 
a very useful service by making clear that there is a common framework, although exactly how implementation 
is done will vary. I think that explicit acknowledgement that strict implementation of adaptive management may 
not be a reasonable expectation except in restricted circumstances (e.g., see Wilhere3 or Walters4) would help. 
One way to do this without having to extensively rewrite the individual chapters might be to embrace the EBM 
concept which, as I understand it, advocates adaptive management to the extent feasible. But however it is done, 
I think the ExecSumm should aim to resolve apparent inconsistencies. 

David R. Patton There is considerable documentation of information presented in the draft report and this is to the credit of the 
authors of the chapters. However the level of use will probably be most beneficial to planners at the regional or 
national level and not on National Forest Districts or Wildlife Refuges. Most but not all of the information is a 
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statement of need or what could be done without providing detail on the “how to do”.  However, information at 
the management or specific ecosystem level may not be available in the literature.  Cumulatively, the literature 
could be a state-of-knowledge publication on climate-sensitive ecosystems.   

David R. Patton Climate change has no political or geographical boundary and throughout the draft there is information on 
stressors that could be the core topic of publication chapters within defined ecosystems. The information is 
scattered throughout the report but should be consolidated and made available to managers for decision-making, 
no matter what federal agency is involved. For National Forest and National Wildlife Refuge Systems the tables 
on Adaptation Options for Resource Managers comes the closest to providing direction and management 
guidelines.  At this early stage in addressing climate change effects on sensitive ecosystems and resources these 
guidelines may be all that are needed until more research is completed or adaptive change has provided useful 
examples. 

David R. Patton One of the tools for the toolbox could be a database with an annotation of all the literature cited and included as a 
CD in the final report.  

David R. Patton Many reviewers will ask the question: Is there sufficient evidence presented in the report to arrive at the 
confidence levels assigned to each management system? If the confidence levels are based on Bayesian 
probabilities there has to be a prior probability assigned and this is usually a best guess. The authors and 
contributing authors were selected because of their knowledge and experience about the subjects and their best 
guesses are probably very close to reality. However, it would be helpful to discuss the technique and 
documentation of how the confidence levels were determined. 

David R. Patton There is a strong indication that the authors believe it will be necessary to have representatives from agencies 
bordering the six ecosystems involved in the process of responding to climate change.  

David R. Patton There is considerable uncertainty expressed by the authors on the effects of climate change and natural resources. 
This is evidenced by use of the words: “may”, “could”, “likely”, “most likely”, “might” etc.  In spite of this 
uncertainty the authors identified barriers and issues and turned some uncertainty into opportunities.  

David R. Patton Because of a continuing lack of federal agency funds and personnel there is a current and probably future need 
for a system to set priorities across the U.S at the landscape level, and in some cases to site-specific locations 
(small wildlife refuges). 

David R. Patton The use of Level I Ecoregions by NWRS provides a way to organize ecological information into useful 
categories by regions with some commonalities of landscape features and biotic components. By continuing the 
process to Level III, NWRS might provide an example of an alternative to the use of administrative ecosystems 
to assess and evaluate climate change. 

David R. Patton Will there be any cooperation to formalize issues and concerns with our neighboring countries of Canada and 
Mexico? 

David R. Patton What efforts, if any, are being pursued by federal agencies to link the report to other climate change activities at 
the global level? 

David R. Patton The report does not specifically address research needs although the opportunities are presented throughout the 
chapters. Will there be a specific research proposal attached when the current document is presented to 
Congress? 
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Chapter 1. Executive Summary 
Executive 
Summary  

Joe Arvai It is difficult to tell from the Executive Summary alone what the key findings and recommendations are.  
The executive summary seems overly general, which is problematic given that its intended audience— 
resource managers; page 1-3—will likely focus on this summary chapter.  Many of the statements made 
seem rather uninformative, perhaps because important contextual details are absent; e.g., “…Working 
toward the goal of desired future functions (e.g., processes, ecosystem services) would involve 
managing current and future conditions (e.g., structure, outputs), which may be dynamic through 
changing climate, to sustain those future functions as climate changes…(page 1-5)”. 

Executive 
Summary  

Eric Gilman The following basic concepts, related to adapting to ecosystem responses to climate change, should be 
highlighted: 

(a) Emphasize that, while it is important to plan for adaptation to ecosystem responses to climate 
change, at the same time there is an urgent need to address the underlying anthropogenic causes of 
climate change.  Furthermore, clarify that planning for adaptation is needed even if the U.S. and 
international community comply with internationally-accepted measures to reduce greenhouse gas and 
aerosol emissions:  The effects from human-induced climate change by the production of greenhouse 
gases and aerosols are projected to continue for hundreds of years even if greenhouse gas concentrations 
were stabilized at present concentration levels. 

(b) “Managed retreat” through the implementation of land-use planning mechanisms, discussed 
previously in these comments.  

(c) When considering areas for augmented protection as a strategy for climate change adaptation, 
consider an area’s resistance and resilience to projected sea level and climate changes and contributions 
to adaptation strategies.  For instance, mature mangrove communities will be more resilient to stresses, 
including those from climate change, than recently-established forests. 

Executive 
Summary  
Page 1-19 

Eric Gilman Page 1-19 and elsewhere, use of the phrase “uncontrollable climate stresses” may be incorrectly 
interpreted to infer that causes of climate change are not controllable.  While the effects from human-
induced climate change by the production of greenhouse gases and aerosols are projected to continue 
for hundreds of years even if greenhouse gas concentrations were stabilized at present concentration 
levels, ultimately the cause of ecosystem stresses from climate change are controllable and can be 
mitigated.  

Executive 
Summary  

Reed F. Noss Generally yes [agree that the key findings and recommendations presented in the Executive Summary 
are the most important and appropriate to bring forward to executive level managers and Congress], but 
as noted above, the limitations of focusing on only 6 federal management systems should be clearly 
acknowledged, unless the report is radically rewritten to include a much broader spectrum of lands and 
waters. I also agree strongly with Gilman’s suggestions for highlighting several basic concepts. 
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Executive 
Summary  
Page 1-4 

Reed F. Noss On p. 1-4 of the Executive Summary, it is stated that “wildfires, nuisance species, extreme events, and 
air pollution are the most critical stressors within national forest (NF) boundaries, and climate change 
will amplify them further.” This ignores other major stressors in national forests, in particular: fire 
exclusion and suppression, logging (especially old-growth logging and salvage logging), and road-
building. 

Executive 
Summary  

Paul G. Risser The Executive Summary does include the key findings and recommendations for each of the six federal 
systems.  However, this chapter brings into focus the concern with the current organization of the 
report.  The text says managers may attempt to meet their management goals by examining the existing 
literature and comparing likely climate change impacts with key ecological properties…  It seems to me 
that in fact this report should make process far easier for the manager by clearly identifying the key 
issues by both federal system type and by ecosystem type.  If the report is just a literature review and 
case studies, then we have not advanced very far.  If the by reading the Executive Summary, the user 
knows the likely impacts of climate (or other changes) on various systems and knows the range of 
potential management options, then we have made progress. 

Executive 
Summary  

George M. 
Hornberger 

It is not easy to discern the key findings and recommendations in the ExecSumm. If there are 
recommendations, they are very “soft”, that is they are stated implicitly rather than explicitly. The first 
four paragraphs on page 1-16 give an excellent synthesis of useful ideas from the six systems. But I 
question whether the “recommendation” to use adaptive management is wise (as I mention in my 
general comments.) The problems of detecting changes in a “noisy” system and of attributing any 
changes detected to climate are real problems. Do the authors really think there is a reasonable prospect 
that this can be accomplished for ecological endpoints? That is, for any of the six systems how likely is 
it that we can “develop or modify monitoring schemes to track and substantiate vulnerabilities to 
climate change and assess the effects of management adaptations”? My own view is that one major 
message from the individual sections has been lost – that other stressors are likely to have big impacts 
regardless of how climate may or may not change at a particular location and that there are management 
options to alleviate these other stresses that are likely to be good for climate change scenarios as well. 
Does this not argue for a recommendation to pursue “no-regrets” options and not worry about the 
attribution problem? Finally, although I find it a noble (and scientifically correct) goal to “manage the 
nation’s lands and waters as one large system”, whether such a grandiose (implicit) recommendation 
will resonate with executive level managers and Congress remains to be seen. 

Chapter 2. Introduction 
Chapter 2 
Page 2-3 

Reed F. Noss On p. 2-3 of the Introduction, resilience is discussed. But is resilience, as defined here, a reasonable 
goal in the face of massive climate change? The discussion later in the report (Synthesis chapter) 
correctly notes that this is largely a short-term strategy. Inevitably, critical thresholds will be crossed, 
regime shifts will occur, and managing for Holling-style resilience will be no longer possible. 
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Chapter 3. National Forests 
Chapter 3.2 
Page 3-29 

Reed F. Noss On p. 3-29 (National Forests) it is stated that “…even under many of the somewhat wetter future 
scenarios, the Southeast is at risk of converting from a closed-forest region to a savanna, woodland, or 
grassland under temperature-induced drought stress and a significant increase in fire disturbance.” This 
statement is highly misleading and ecologically ignorant. The Southeast, especially outside of the 
Appalachians, is mostly not a “closed-forest region.” It is now well established that most of the 
Southeast (e.g., >60% of the misnamed “Southern Mixed Hardwood Forest” region) was actually 
longleaf pine savanna prior to European settlement (Ware et al. 1993 and many other sources). An 
increase in fire and a shift to more savanna and grassland vegetation would, in fact, move the region to a 
condition closer to pre-settlement vegetation and away from the closed-forest condition that, on many 
sites, is an artifact of fire exclusion and suppression. Nevertheless, substantial artificial firebreaks (e.g., 
roads, urban areas) and loss of native pyrogenic ground cover will make this ecological transition 
unlikely over much of the region. 

Chapter 
3.3.1.3 
Page 3-36 

Reed F. Noss Although it is not a bad suggestion that “large-scale thinnings might be implemented to reduce stand 
densities in order to minimize drought effects, avoid large wildfire events, and insect and disease 
outbreaks under a changing climate,” some caution is needed here. Construction of roads and use of 
heavy equipment to accomplish these thinnings will likely make stands more susceptible to invasion by 
non-native species and to soil erosion, among other problems. 

Chapter 3.4 Reed F. Noss Case studies are often of value to put abstract concepts “on the ground,” and the case studies in the 
report are generally useful for this purpose. However, the quality of case studies here is uneven, and 
some are of questionable value. The Tahoe National Forest case study (3.4), for example, is pretty much 
standard national forest management rhetoric. I was dismayed to see here the description of “Salvage 
and Planting Post-Fire” as among the “best-forest-management practices…consistent with adaptive 
conditioning for climate contexts…” (p. 3-53), ignoring abundant documentation in the recent peer-
reviewed literature of the overwhelmingly negative ecological impacts of these practices. 
As pointed out later, in the Synthesis chapter of the report, today’s “best practices” may be tomorrow’s 
“bad practices.” In contrast, the following case study on the Olympic NF is more ecologically literate.  

Chapter 3.4 David R. 
Patton 

Case Studies (CS) are an effective way to identify problems and solutions at a local, regional and 
national level.  The degree of resolution of the problems and solutions decreases from the local to 
national level. At the local level, such as on the Tahoe National Forest, more detail is required for 
decision-making than at the national level. The Handbook System is a source where information can be 
documented and made available for field use. The barriers and opportunities are well defined but an 
action plan relating to the barriers and opportunities is lacking. Action plans require that national policy 
be transmitted to lower levels of administration on the 600 National Forest Districts and this will be a 
major challenge for the National Forest System. Case Studies usually have a resolution to a problem to 
demonstrate how a problem or issue was resolved. None of the CSs have a resolution to a specific 
problem. 
A big gap is present in the representation of barriers and opportunities. National Forests CSs are 
missing for the Rocky Mountain Region from the Canadian border to Mexico.  Two CSs on the West 
Coast and one in the Southeast leaves out a part of the U.S. where there could be barriers, such as 
livestock grazing (18,000 permits on BLM land for 2007).  There should be a least one CS from each 
Region to have a good representation of the current Forest Service situation.  
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Chapter 4. National Parks 
Chapter 4 Elizabeth L. 

Malone 
The chapter on national parks, like the other chapters on management systems, provides very useful 
information about the state of knowledge, including the uncertainties that abound, and adaptation 
approaches, along with elements of implementation. Although it would be ideal to have a sort of 
“cookbook” of best practices, the chapter (and, overall, the report) make clear this is impossible, that 
management actions should be aimed at limiting damages from climate change and experimenting to 
find ways of easing the ecological transitions to new climate regimes. 

To be more helpful to managers, the chapter should more clearly distinguish the following: 

a. What is under the control of park managers, and what actions would require partnerships with others, 
support from the public and Congress, and continuing monitoring and research. This delineation would 
also help to clarify what is possible in the short, medium, and long terms. 

b. The line drawn between “Nature” and people. Some of the stressors on the parks clearly come from 
human activities, and these should in principle be more controllable than, say, fires ignited by lightning 
strikes during drought conditions. However, it is also true that people are part of Nature—and are 
certainly included in park ecosystems. Showing human visitors how to align with the ecosystems 
around them, for instance, should be a part of what park managers can control and a pathway to 
reducing stress on the parks. 

c. Native and nonnative species. Nonnatives seem to be treated by definition as harmful, but climate 
change is almost sure to cause species movement; will species that move because of climate change be 
considered invasive and harmful in their new places? The chapter begins a good discussion of this issue 
on page 4-21 but does not take it far enough to be useful to managers.  

Chapter 
4.1.2 
Page 4-10 

Reed F. Noss On lines 12-13, the concept of “desired future conditions” is mentioned with implied approval. This 
concept is very problematic in the face of climate change and high levels of uncertainty. I suggest it be 
replaced with a concept of “desired future trajectory” or something similar, although even here goals 
will be difficult to accomplish. 

Chapter 4.3 Elizabeth L. 
Malone 

Although the chapter contains a discussion of uncertainty, it does not apply confidence levels. Three 
types of impacts are discussed: foreseeable changes, known or imaginable changes, and unknown or 
unknowable changes (with the reminder that, “Perhaps the greatest uncertainties in predicting climate 
change and its effects are associated with the interaction of climate change and other human activities” 
[page 4-23, lines 23-24]). The management responses proposed are helpful at least at a theoretical level. 
Figure 4.8 is an excellent framework for thinking about how uncertainty and controllability interact to 
yield different management strategies. Any management strategy, but especially scenario-based 
planning and adaptive management, should include management of humans and human-caused 
stressors. 

A reference to Table 12.4 (and 1.1), along with a discussion of the rationale for choosing confidence 
levels in re the national parks, should be included in this chapter. 
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Chapter 
4.3.3 

Elizabeth L. 
Malone 

Section 4.3.3, “Incorporating Climate Change Considerations into Natural Resource Management,” 
parallels but improves upon the mental model depiction in the synthesis chapter because this chapter’s 
section speaks in terms of resources “at risk”—that is, incorporating the uncertainty of the whole 
process. 

Chapter 4.4 Elizabeth L. 
Malone 

Only one short case study is given in the chapter, Rocky Mountain National Park. It is not clear why the 
chapter has only one case study or why this particular part was chosen. The text says RMNP “is a good 
example of the state at which most parks find themselves as they confront resource management in the 
face of climate change” (pages 4-31-32), but in fact it seems to have advantages over other parks: no 
danger of losing an iconic resource, like Glacier National Park; fewer visitors than other parks; “rich in 
information about its ecosystems and natural resources” (page 4-35, lines 2-3); and less pollution than 
other parks. Nevertheless, the adaptation approaches being initiated and planned are given in enough 
detail to be helpful. More detail and another case study would improve the helpfulness. 

Chapter 5. National Wildlife Refuges 
Chapter 
5.1.4 
Page 5-11 

Reed F. Noss P. 5-11, lines 7-14: It is an important point here that the NWRS policy on biological integrity, diversity, 
and environmental health should “not insist on a return to conditions no longer climatically 
appropriate,” but instead should view historic conditions as a “frame of reference” for understanding the 
impacts of climate change. 

Chapter 5.4 David R. 
Patton 

There is only one CS for National Wildlife Refuge System (NWRS). While the CS does cover the 
Central Flyway Corridor from Alaska to Mexico and will be useful, it is certainly not all inclusive. The 
NWRS administrative structure is complex because of the distribution, size, ecological setting, and use 
designation of individual refuges. The NWRS includes 584 refuges, and over 30,000 production areas 
categorized into 37 wetland management districts.  Many of these areas cannot be managed at an 
ecosystem or landscape level depending on the size and landform composition (agricultural land, etc.). 

Chapter 6. Wild and Scenic Rivers 
Chapter 6 George M. 

Hornberger 
This is a nicely written chapter with a lot of good information. 

Chapter 6 George M. 
Hornberger 

The section on policy context is excellent and lays out clearly the options available (and hints at some 
of the difficulties of implementation of options). On the other hand, I think that the distinction between 
“reactive management” and “proactive management” artificially glorifies the latter and denigrates the 
former. There will always be a need for reactive management; for example, rescuing stranded canoeists 
can’t possibly be otherwise. And there will always be a need to repair damages caused by extreme 
events – this was true in the past and will be true in the future with or without climate change. I don’t 
disagree with the notion that proactive management measures should be considered carefully under 
climate change scenarios, but I think the utter dismissal of “reactive” approaches to bolster the claim 
that this should be done misses the mark.  

The basic problem with adaptive management is glossed over. The statement is made that many of the 
management actions needed are in response to risks of changes in the frequency and magnitude of 
extreme events. But suppose some management action is taken in the expectation that the 100-year 
flood is now in reality the 50-year flood. How would one assess whether the action was successful? In 
one case there might not be any observed flood over a couple of decades (even though the hypothesis 
was true) and in another case, one might have an extreme flood two years I a row. The authors 
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obviously know this, but the way the prose is written does not make it clear what an adaptive strategy is 
in these cases. Because there are no detailed examples of management actions and options, it is not 
possible to figure out what the advice is. 

My main criticism is that an inference that comes to me quite strongly is not even stated explicitly. For 
many, many systems, other stressors (water withdrawals, nutrient enrichment, etc.) will continue to 
have a deleterious effect unless proactive management options are undertaken. It turns out that most 
such actions would also be beneficial for climate change effects. Why not recognize this explicitly and 
make appropriate recommendations? 

Chapter 6 George M. 
Hornberger 

The case studies are very informative, but see my last comment above. The effects of climate change 
are unlikely to be good for rivers like the Rio Grande or the Wekiva, but direct anthropogenic effects on 
water and land use are likely to be dominant. This doesn’t mean that climate change isn’t important, but 
if there were options that would be beneficial for one or the other or for both, I think there would be a 
clear priority. 

Chapter 6 George M. 
Hornberger 

Uncertainty is mentioned in several places, but I could not tell how the authors did their confidence 
assessment, nor do I see evidence presented that helps me. I tried to look at possible connections, but 
couldn’t really make headway. On page 6-29, does the option to “Designate more river corridors as wild 
and scenic” fall into the “replication” adaptation approach? If so, why is the level of confidence low? Is 
“Claim more water rights” in the “reduce anthropogenic stress” category? If so, why is confidence 
high? Is procurement of land conservation easements (under “Improve water monitoring capabilities on 
page 6-31) in the “Refugia” category? If so, why a “medium” confidence? In general, there appears to 
be no connection between what is presented in the Chapter and the entries in Table 1.1. 

Chapter 7. National Estuaries 
Chapter 8. Marine Protected Areas 
Chapter 8 Eric Gilman In the MPA chapter, and MPA portion of the Executive Summary, highlight the following key 

concepts: 

(a) Protecting areas of an ecosystem type that are resistant to climate change effects serves as a refuge, 
in part, to be a source to re-colonize adjacent areas degraded by climate change outcomes, and other 
disturbances. 

(b)  Managers selecting sites and boundaries for individual protected areas, reviewing the effectiveness 
of existing protected areas, and designing protected area systems need to explicitly incorporate 
anticipated coastal ecosystem responses to climate change effects.  For instance, planners need to 
account for the likely movements of habitat boundaries and species ranges over time under different 
sea level and climate change scenarios, as well as consider an areas’ resistance and resilience to 
projected sea level and climate changes and contributions to adaptation strategies.  For instance, mature 
mangrove communities will be more resilient to stresses, including those from climate change, than 
recently-established forests.  Site-specific analysis of resistance and resilience to climate change when 
selecting areas to include in new protected areas should include, for example, how discrete coastal 
habitats might be blocked from natural landward migration, and how severe are threats not related to 
climate change in affecting the site’s health. 
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(c)  Networks of protected areas, covering large geographical areas, spaced at suitable distances from 
one another, and including a representative and replicated spectrum of habitats, are thought to provide 
the greatest conservation benefit. Networks of protected areas are needed to achieve the biologically-
necessary connectivity to permit the movement of species and exchange of genes.  For instance, 
because eggs and larvae of certain marine species have a large dispersal distance, a small protected 
area will not ensure self-sustaining populations of these species unless the protected area is colonized 
by offspring produced in another protected area sufficiently close to exchange offspring. Also, some 
organisms require several habitats to be protected for various life history stages. 

(d)  The selection of sites for protected areas should account for functional linkages between coastal 
ecosystems.  For instance, protected areas designed to preserve biodiversity and relatively pristine 
habitats should incorporate adjacent coastal forests, mangroves, seagrass beds, and coral reefs to ensure 
all functional links are maintained in a least disturbed state.  Protected areas designed in this manner 
will have optimal resistance and resilience to climate change and other stresses.  The existence of 
functional links between coastal systems means that degradation of one habitat type will adversely 
affect the health of neighboring habitats.  If a protected area encompasses only a single ecosystem type 
and does not include adjacent ecosystems, unsustainable activities occurring in adjacent areas could 
result in degradation of the resources within the protected area. 

(e)  Coastal and marine protected areas have potential limitations, which can be avoided and minimized 
through careful planning and management: 

• The resource use restrictions of a protected area may displace effort to adjacent and potentially 
more sensitive and valuable areas, where weaker management frameworks may be in place; 

• Local communities may have a limited area available for exploiting natural resources, and may 
have limited resources for managing a protected area, which results in only a small area of coastal 
and marine habitats being able to be practicably set aside as a no-take zone of a protected area, 
limiting the ecological value of the protected area due to its small size;  

• Protected areas can disproportionately affect certain sectors of the local community; and 
• Existence of a protected area may promote the misconception that the protected area is a panacea 

to rescue troubled fish stocks, and could cause managers to disregard the need to employ 
additional management techniques to achieve sustainable fisheries.   

Chapter 
8.4.2 

Reed F. Noss The relevance of the Great Barrier Reef case study (8-42…) to adaptation options in the U.S. is 
questionable. 

Chapter 8.1 
Page 8-4 to 
8-11 

R. van 
Woesik 

While the background, history and identification of the FKNMS Act, 1990, is fundamental to point out 
relevant management legislation, Chapter 8.1 does little to highlight adaptation options to protect and 
preserve the marine environment in general and the Florida Keys in particular. The authors should point 
out that the management plan for the Florida Keys was established to counteract local stressors and will 
not be effective at ameliorating or protecting local fauna and flora from climate change. The authors 
state that the science clearly suggests highly connected networks are the only option for climate change 
adaptive management. Yet, the authors never explicitly make a recommendation that a network of no-
take areas is needed in the Florida Keys, specifically designed around hydrodynamic connectivity 

E-32




Minutes for: The Adaptation for Climate-Sensitive Ecosystems and Resources Meeting 
models. Instead the text is loaded with prose that state the obvious, for example simply stating that 
National Marine Sanctuary sites are “the ones in need of management in response to climate change” 
(page 8-11) tells us little about options.  Furthermore, we learn little from the following (8.2.1.2 Key 
species) “Under various climate change scenarios, management strategies employed to protect key 
species may differ”, and “In all sanctuaries protected for biological reasons, biodiversity may be 
affected by climate change and must be managed to meet sanctuary goals.”  

Chapter 8.2 
8-11to 8-23 

R. van 
Woesik 

Current status of management system is really a brief review of some of the science issues rather than 
the status of the management and does little to blend the science with the management. In fact these 
issues are glaringly disparate. There is considerable emphasis on understanding the connectivity among 
ecosystems, which logically leads into arguments of MPA networks to facilitate larval exchange and 
inter-connection of meta-populations, which in turn may buffer these populations from climate-driven 
changes. Yet there is a disparately between the process in which the sanctuaries and MPAs were 
established and now maintained and the message coming from the sciences indicating that networks 
should be established. Clearly a network of no-take zones is essential. The rhetoric is repeated 
throughout Chapter 8. Yet there are no networks (but a note that the National Marine Sanctuary 
Program Goal is to expand the nationwide system of MPAs). Therefore, the management option are 1) 
to protect intact systems (Papahanaumouakea, Hawaii) and prevent further degradation(Florida Keys) 
by reducing anthropogenic stressors inside (fishing) and outside (pollution) the protected areas, while 
there is no law that facilitates the latter. Several blanket statements through Chapter 8.2 tell us little 
about a reasonable strategy to approach obvious problems. For Example, (page 8-15) “The addition of 
climate change may exacerbate effects of existing stressors and require new or modified management 
approaches”. 

Chapter 
8.2.2.1 
Page 8-15 to 
8-19 

R. van 
Woesik 

Ocean warming. “Temperature changes may result in new species assemblages and biological 
interactions that affect ecological processes such as productivity, nutrient fluxes, energy flow, and 
trophic webs”. While a loaded statement, it is first questionable that these four terms are really the most 
fundamental ecological processes of interest, and second, further expansion is necessary to explain how 
warming will affect the processes. In fact, this is not a semantic issue, but rather it is at the heart of the 
problem because if fundamental processes are understood, then ‘state variables’, such as macroalgae or 
coral cover could easily be predicted.  

The response of climate-sensitive corals reefs and bleaching is rightly discussed at length in the report. 
However the authors suggested that thermal stress is the only facet that influences coral response. Yet, 
the literature stresses that both water temperature and irradiance interact to produce the bleaching effect 
(Iglesias-Prieto et al 1992). This is important when discussions are held over adaptive management and 
refuges, later in the report. Indeed, there is a clear reciprocity between water temperature and irradiance, 
because corals perceive heat stress and intense irradiance, both, as photoinhibition (or as a further 
increase in excitation pressure over PS II) (Iglesias-Prieto et al 2004). Therefore, low or reduced 
irradiance during times of temperature stress reduces photoinhibition, coral bleaching and coral 
mortality, as does the reciprocal involving moderate water temperature at high irradiance. The factors 
associated with a bleaching event therefore involves not only temperature but also irradiance and by 
association the particulate constituents in the water column that may reduce irradiance. Therefore, when 
examining the cause and effect of coral bleaching, temperature and irradiance should not be considered 
separately. This is particularly relevant to management strategy options most suitable under global 
warming (on page 8-27). The authors suggest two types of coral reefs should be identified and given 
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high priority protection status: 1) reefs that survived bleaching (one assumes that the reef corals 
bleached but recovered, although this is not explicitly stated), and 2) reefs that were not exposed to 
elevated water temperatures in most recent coral bleaching episodes. Again, many localities that did not 
bleach, for example in 2005, experienced low irradiance, because coral bleaching is a function of a) 
water temperature, b) irradiance and c) the historical nature of both temperature and irradiance. In other 
words, some locations may have experienced low irradiance while water temperatures were high, and 
therefore did not bleach, or other localities may constantly be subjected to high temperature 
fluctuations, therefore, a regional temperature anomaly would not stress local reefs that are constantly 
exposed to such variation. Clarifying issues involving temperature, irradiance and their histories is 
critical for any adaptive management in the face of climate change. Section 8.3.2, is probably the most 
useful and relevant section of the report on marine protected areas and is particularly pertinent when 
considering the authors were charged to address adaptation options. The section on bleaching needs 
considerable expansion and elaboration because there is at least 20 years of research on this climate-
sensitive phenomenon and the most visually obvious. 

Ocean acidification (8-17). The literature states that higher latitudes will show the first signs and most 
intensive responses to climate change because of the greater solubility of CO2 in cooler waters. It is fair 
that the authors state that “management strategies have not yet been developed”(8-31) (to combat local 
changes in pH one would presume). However, there is no mention of the disparity between statements 
of geographical expansion because of increasing water temperatures and adaptive management to 
higher latitudes, because the higher latitudes, it is argued will become warmer, and therefore less likely 
to more soluble.  

Furthermore, and probably more importantly, the authors refer to range expansion as becoming 
‘invasive’ (8-21), because the species extend past boundaries beyond their known native range. Surely, 
if management is to become adaptive and protected area networks are established, then under climate 
change many species will simply expand geographically. But in the authors terms these species will be 
considered as ‘invasive’ and given low management status, when in fact those very species are naturally 
adjusting to climate change and should be given priority status. 

The concept of invasive species is considered further, but in light of increased seawater temperatures 
resulting from climate change. The authors discuss the most fundamental aspect of reproductive output, 
which is strictly speaking the definition of adaptation, or differential reproductive output of individuals 
of populations. Insufficient emphasis has been placed on discussions of population adaptation to climate 
change (only, page 8-16, “that adaptation and acclimatization to increasing temperature is largely 
unknown and remains a research topic of paramount importance.”). Nevertheless, the authors mention 
that invasive species out compete native species because “they will spawn earlier and for longer 
periods”. This assumption is based solely on the incorrect premise that all marine   reproduction events 
are temperature driven. More recent evidence and critical inquiry suggests that marine reproductive 
cycles are not simply temperature driven, particularly made evident by examining low latitude 
environments, where temperature changes as little as 2-3 degrees centigrade, and simultaneous mass 
spawning events are still evident, for example on low latitude reef corals. Irradiance and day length also 
plays a critical role in gametogenesis and the production of offspring. 
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Freshwater influx (8-19). The freshwater influx argument is weak at best, most likely because it is based 
on one reference. The authors argue that increased runoff may cause greater stratification of water 
layers (Scavia et al 2002), which will result in reduced productivity of estuaries. There is no systems 
approach here, nor is there any reference to the considerable literature on freshwater discharge dating 
back over 100 years discussing and documenting the detrimental influences of osmotic shocks and 
subsequent mortality of marine organisms, particularly on adjacent coral reefs. Changes in precipitation 
associated with climate change have been widely documented and need more careful consideration for a 
number of marine systems. Furthermore, there is mention of discharge from large river systems, 
particularly the Mississippi River on adjacent systems (8-20), yet these large rivers may also influence 
marine protected areas downstream by changing irradiance and water quality (nutrients, pesticides etc.) 
as has been clearly shown on the Great Barrier Reef. The authors acknowledge that pollution was 
previously managed ‘locally’, but now add that “climate change stressors …present greater challenges”, 
without suggesting a solution to the challenges 

Chapter 
8.2.3 
Page 8-23 to 
8-24 

R. van 
Woesik 

Management approaches: Finally, on page 8-23, four arguments and justifications are made to 
implement MPA networks. The authors argue that a network of MPAs would allow adaptation of 
marine management for climate change. The four justifications are given and discussed: 1) MPA 
networks are more effective than a single MPA at protecting the full range of habitat and community 
types because they spread the risk of loss from disturbances such as climate-change impact across a 
larger area. Yet, there are no MPA networks; 2) networks protect short- and long-distance dispersers; 3) 
Networks provide enhanced larval recruitment among adjacent MPAs; 4) Networks allow for protection 
at an appropriate scale, without the need to establish one extremely large reserve. The recent 
implementation of the Papahanaumokuakea Marine National Moment comes to mind, as it is 
downstream of the main Hawaiian Islands and it is one large reserve. Again, the arguments and the 
‘reality’ are disjunct; there are no marine protected networks while all evidence points to a need. The 
authors again point to this issue on page 8-23 “In the long term, the most effective configuration would 
be a network of highly protected areas nested within a broader management framework”. Such a 
framework should consider upstream activities to control and maintain high water quality (mentioned 
on page 8-26, regarding linking the MPAs into adjacent governance systems and reduce land-based 
pollution). Furthermore, on page 8-27, a network of MPAs reaches high prominence again, because of 
‘representation, replication, sustainability and connectivity’. Again, entire sections are dedicated to 
connectivity (8.3.1.1 and 8.3.3.2), source-and-sink concepts, larval transport, adult movement, and the 
theoretical effectiveness of networks. Although the most useful study by Airame et al (2003), suggested 
that no-take zones comprising 30-50% of a Sanctuary will sustain the system.  Clearly, the Florida Keys 
National Marine Sanctuary, with only about 6% no-take zones, is not an effective strategy. Numerous 
authors have shown that marine reserves 10-20 km apart will facilitate larvae exchange and sustain most 
marine populations. The authors suggest that a management strategy should include a representative 
range of habitat types, and replication of those habitats will reduce the risk of loss (page 8-31). Clearly, 
the sooner the current goal to protect 30% of habitats as no-take zones is reached, the greater the chance 
of survival of coral reefs, which are particularly sensitive to global climate change. 

The authors (on page 8-24) suggest the most effective management strategy to preserve marine 
ecosystems is to include stakeholders in decision making, by engaging sanctuary advisory councils and 
hold public scoping meetings. While involving stakeholders is a necessary strategy it will not 
necessarily lead to some emergent adaptive management strategies and will simply shift the onus onto 
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others. Performance measures are discussed, to more effectively assess the success of specific 
programs. However, the metrics do not include climate change; climate change metrics should be 
included. The authors further suggest that Condition Reports will provide summaries on the state of the 
resources and management responses that threaten the resources. The reports are meant to provide 
management with information to respond on “a site-by-site basis”. Such a process conflicts with earlier 
arguments made on MPA networks and further statements on ‘managing for resilience’ at the system 
level.  

Chapter 
8.3.1  
Page 8-26 

R. van 
Woesik 

Suggesting that “managers should strive to maintain the maximum number of species in the absence of 
detailed data on ecological and species interactions”, and mangers should continue to develop and 
implement strategies to reduce land-based pollution…(page 8-26), are relatively obvious statements, but 
there is no mention of how this should be done. Furthermore the dichotomy is introduced, without much 
consideration, that regional guidelines should encourage herbivory at low latitude, to reduce 
macroalgae, but reduce herbivory at high latitude to maintain kelp forests. It is often inferred that 
locally enhancing parrotfish and surgeonfish on coral reefs will lead to positive cascading effects that 
will increase coral cover, because recruitment will be increased. However, there is an urgent need to 
address the relevance of this assumption and in which context, before false hopes and incorrect 
trajectories are predicted, when in fact the problem occurs on multiple scales and increasing the biomass 
of these herbivores may have little influence on resilience. Besides, managing for high levels of 
herbivory at low latitude compared with managing for low biomass of herbivores at high latitude needs 
further consideration, especially in the face of global climate change when geographic boundary shifts 
are common place and if this dichotomy is correct, then, Where is the latitudinal boundary where we 
shift strategies? and Why is it there? 

Other management solutions discussed include: 1) more monitoring in MPAs (8-32) and 2) the use of 
satellites to forecast bleaching events. The later is even less convincing than the former. Remote tools, 
“help managers prepare for bleaching events so that when the event occurs, managers can have the 
necessary capacity in place to respond”. I wonder what that capacity is, and I wonder even more how 
they will respond? These two solutions do not facilitate management for climate change unless the 
monitoring is hypothesis driven and specific to assessing an adaptive management strategy. 

Chapter 8.4 
Page 8-34 to 
8-63 

R. van 
Woesik 

Case studies (8.4) The cases do little but reiterate. They give few options of active forms of adaptive 
management except on the Great Barrier Reef, which is an exemplary example, but managed under 
entirely different laws (Australia).  

Chapter 9. Synthesis and Conclusions 
Chapter 9.1 
Page 9-3 

Reed F. Noss The introduction to the Synthesis makes a straw man of the concepts of reference conditions and 
historic range of variability, essentially discounting them. I believe the tone here is inappropriately 
negative. As pointed out at other places in the document (e.g., p. 5-11, as noted above), historic 
conditions provide a frame of reference or point of departure to consider the effects of climate change. 
Moreover, it is noted appropriately throughout the report that intact ecosystems (which, by definition, 
are closer to historic conditions or the historic range of variability) will almost certainly be more 
resilient to climate change than ecosystems highly fragmented and degraded by human activity. 

Chapter 
9.2.2 
Page 9-5 

Reed F. Noss It is premature and self-serving to call The Nature Conservancy’s monitoring framework “an extremely 
successful framework for managers” (line 5). In fact, this system, depending on how it is implemented, 
might still qualify as “surveillance monitoring,” of questionable utility to adaptive management, as 
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opposed to monitoring designed to test alternative a priori hypotheses relevant to management (see 
Nichols and Williams 2006; Trends in Ecology and Evolution 21:668-673). Indeed, a few pages later (p. 
9-9), the discussion centers on “monitoring to inform management decisions” and correctly states that 
“the majority of monitoring that is needed is hypothesis-based and specifically targeted to either 
determine vulnerabilities or to assess the effects of management as part of an adaptive management 
strategy.” This statement is entirely consistent with the message of Nichols and Williams (2006), which 
should be cited. 

Chapter 
9.3.1 
Page 9-14 

Reed F. Noss lines 19-21: It is not true that “national parks, national wildlife refuges, and marine protected areas all 
manage for maintaining as many native species as possible…” In fact, many national parks are managed 
more to provide recreational opportunities for tourists, and many national wildlife refuges are oriented 
toward single-species management, especially for game species. For example, Finley NWR, in the 
Willamette Valley of Oregon, could focus on restoring native grassland, the most endangered natural 
community in that region. Instead, much of the NWR is managed intensively to grow crops of 
agricultural grains for the benefit of Canada Geese! 

Chapter 
9.3.4 
Page 9-19 

Reed F. Noss 2nd paragraph: Yes, “most resource agencies already have monitoring programs and sets of 
indicators…” The more important question is whether these programs are adequate. In fact, many have 
been found to do little besides test a simplistic null hypothesis of “no trend” for various species and 
resources, and lack the statistical power to do even that. As noted by Nichols and Williams (2006), 
these programs are surveillance monitoring, of little use for adaptive management, as opposed to 
hypothesis-driven monitoring. 

Chapter 9 Paul G. Risser The synthesis chapter is supported by the underlying chapters and does summarize the primary issues.  
However, as noted above, I still wonder if we should begin with the ‘synthesis” chapter should be the 
first chapter, setting an analytical framework for the subsequent six system chapters.  For the purpose, 
the synthesis chapter would need to be streamlined are organized more as a guide as opposed to a 
summary. 

Chapter 9 Dan Tufford The Synthesis is well done, although I did not study it at the same level of detail as some other chapters. 
Early in the chapter it discusses assessing impacts including tools, baseline information, and uncertainty 
so these get the emphasis they need. The chapter also brings to the surface what seems to me a 
problematic weakness in the report. As stated in the first paragraph of section 9.3 on p.9-12 the 
adaptation approaches are to support the ability of ecosystems to persist. Yet at several places in the 
report, including later in the Synthesis, persistence of existing ecosystem state over the long-term is 
recognized as doubtful or at least unknown. So the options for adaptation are all relegated to being 
short- to medium-term responses (maybe just short-term). The opening paragraphs of chapter 2 do not 
lead the reader to expect this temporal horizon. Section 9.5.3 provides the answer to the “what then” 
question but it is a very small part of the overall report. I fully understand that it is simply not possible 
to predict with much certainty long-term climate change or its impacts. All I am saying is there seems to 
be a disconnect between what the report intends to do (opening paragraphs of chapter 2) versus what it 
actually does (as stated in section 9.3). 

Chapter 9 Elizabeth L. 
Malone 

The synthesis chapter supports and represents most of the underlying chapter themes and conclusions 
and usefully introduces concepts that are implicit in the chapters. However, the synthesis chapter should 
be strengthened in some areas. 

Themes that are very well supported include the need for monitoring, the need and problematic aspects 
of establishing baselines, the issue of uncertainty and handling the potential for multiple outcomes 
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(scenarios), and implications of uncertainty and barriers/opportunities for meeting goals. (On page 9-12, 
the references to scenarios would be enriched by CCSP SAP 2.1B on scenarios and their use in climate 
change science.) The section on adaptive management (9.3.4) reflects what is in the chapters, both the 
concept and the fuzziness surrounding the concept. In particular, the adhesion to management goals is at 
odds with the flexibility implied in adaptive management, where presumably both approaches and goals 
are candidates for revision. (This is echoed in a statement in section 9.4, “Adaptation responses to 
climate change are meant to reduce the risk of failing to achieve management goals” [page 9-20, lines 
40-41], a very narrow view of what adaptation activities can be and do.) 

The first part of the synthesis chapter usefully makes explicit the mental models and underlying 
assumptions of the chapters with regard to adaptation and the guiding framework for impact 
assessments. One might well argue that the linear framework for impact assessments is ill suited to a 
dynamically changing and complex system, but both the management system chapters and the synthesis 
chapter use such a framework. Some of the tools reviewed in the synthesis chapter—notably, climate 
models and, to a large extent, impact models—are not discussed in the management system chapters, 
and here the synthesis chapter makes a contribution that benefits all of them. 

The emphasis on building resilience as an adaptation strategy is stronger in this chapter than in the 
underlying chapters. Indeed, the statement is made that “the goal of adaptation strategies is to reduce the 
risk of adverse environmental outcomes through activities that increase the resilience of ecological 
systems to climate change” (page 9-12, emphasis in the original). In the synthesis chapter this emphasis 
becomes an almost-pure “holding the line” strategy, without much of the flexibility to respond to 
changing ecosystems that Chapters 3-8 have. Even the chapter strategies of representation, replication, 
and supporting refugia for some species have a resilience emphasis here, although in the chapters these 
strategies may also be part of migrating species to other locations as climate changes rather than as 
building resilience. At the end of the very long section on resilience, the synthesis text seems to 
grudgingly acknowledge that climate change may overcome even the most resilient ecosystems and that 
wholesale change may be needed, but there is not much in between holding the line and giving up. In 
the middle of a paragraph in section 9.3.3 (“Confidence”) the statement is made, “It is important to note 
at this point that promoting resilience may be a management strategy that is useful only on shorter time 
scales (i.e., 10-30 years) because as climate change continues, various thresholds of resilience will 
eventually be exceeded” (page 9-18, lines 4-5). This statement should come much earlier, prior to or 
early in the resilience section. 

The synthesis chapter fails to adequately support and represent the other chapter themes of the social 
roles of stakeholders (both resource managers and others), partnerships, and agency managers in 
accomplishing management goals. The closest the synthesis chapter comes to these important themes is 
in discussing barriers and opportunities related to legislation and regulation, management policies and 
procedures, and human and financial capital (sections 9.4.1, 9.4.2, and 9.4.3). Perhaps because these 
sections do not have the concrete detail that the other chapters have, they seem more theoretical than 
useful. Statements such as, “Managers often lack sufficient support and decision-making tools to help 
guide them in selecting appropriate management approaches that address climate change” (page 9-26, 
lines 38-39), are not helpful for the intended audience but merely provide a catalogue of the usual 
laments. Moreover, it is difficult to reconcile this particular statement with the discussion of existing 
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tools earlier in the chapter. 

The synthesis chapter should be strengthened with regard to representing the need for partnerships with 
people and organizations outside federal and other resource managers. Some of the chapters have very 
detailed sections on existing partnerships and the goals of such partnering, with clear statements that 
this is a critically important dimension of addressing multiple stresses, including climate change. These 
chapters also have more of a sense of how difficult it is to form/maintain such partnerships and have 
them yield good results. The synthesis chapter calls, for example, for integrated federal action, without 
consideration of the institutional implications (starting with feasibility). Only on page 9-34 (the second-
to-last page of text) are important external issues, such as coastal development and private property 
issues, mentioned. 

An issue implicit in the chapters but not brought out—indeed, deemphasized—is the stress that human 
visitors and external human actors (e.g., industrial polluters, farmers who irrigate) place on federally 
managed lands. The latter stresses are referred to in the chapters as external factors that come from 
nowhere: pollution rather than polluters, water withdrawals rather than water managers and farmers, 
invasive species rather than the bringers of those species. Unless readers and managers know who the 
stressors are, how can they hope to know about pathways to address the stresses? The stresses from 
human visitors are to a degree unavoidable and indeed are usually part of mandates in re managing 
federal lands. However, these stresses may be ameliorated to at least some degree. Some national parks 
restrict visitors to a few roads (e.g., Denali), and all that I have visited use signs, literature, and rangers 
to teach visitors how to avoid damaging the natural resources. Management changes to avoid damage 
by visitors could be used as examples. Chapter 8 repeatedly refers to “no take” zones as a way to protect 
fish stocks, although they could equally be termed ways to prevent human damage. 

Chapter 
9.3.3 
Page 9-17 & 
9-18 

Elizabeth L. 
Malone 

The only assignment of confidence values to the statements made in the synthesis chapter comes in two 
paragraphs on pages 9-17 and 9-18 and Table 9.4. I agree that expert opinion is the valid way to 
determine these confidence values, but without some comparative rationale it is difficult to interpret the 
levels assigned. Why, for instance is there only one “very high” ranking for “reducing anthropogenic 
stresses”? 

Chapter 
9.4.4.2 
Page 9-27 

Elizabeth L. 
Malone 

The chapters demonstrate the usefulness of information gleaned from the stakeholder workshops. 
However, the synthesis chapter often states that the material in a particular section comes from the 
authors; are these “stakeholders” as well, or are they only the people who attended the workshops? 
Another use of the term “stakeholders” can be found on page 9-27, lines 4-10, where the stakeholders 
seem to be non-resource-managers and non-scientists who are ignorant blockers of adaptation. This use 
seems borderline pernicious, as stakeholder-users, for instance, have valuable input to give and can 
often be strong supporters of good management. Moreover, as the whole report states repeatedly, 
resource managers and scientists cannot claim to have “full information, sufficient expertise, or a long-
term perspective” (page 9-27, lines 5-6); how, then, can they complain about stakeholders who are 
similarly lacking? 
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Endnotes  

1 “Adaptive management decisions are operational decisions, principally for managing entities that are 
influenced by climate variability and change. These decisions can apply to the management of 
infrastructure (e.g., a waste water treatment plant), the integrated management of a natural resource (e.g., a 
watershed), or the operation of societal response mechanisms (e.g., health alerts, water restrictions). 
Adaptive management operates within existing policy frameworks or uses existing infrastructure, and the 
decisions usually occur on time scales of a year or less.” 
2 “Adaptive management requires: (1) close integration between natural and social scientists and 
policymakers in the formulation of goals and hypotheses, (2) clearly defined response indicators 
(endpoints!), and (3) monitoring and evaluation to identify and assess the implications of change in the 
response indicators relative to goals and objectives.” (http://dels.nas.edu/basc/crc0306/schultz.ppt) 
3 Wilhere, GF. 2002. Adaptive management in habitat conservation plans. Conservation Biology 16: 20-29 
4 Walters, 2007. Is adaptive management helping to solve fisheries problems? AMBIO 36: 304-307 
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APPENDIX A 

Charge Questions for the Adaptation for Climate-Sensitive Ecosystems and 
Resources Advisory Committee (ACSERAC) Review of Draft Synthesis and 

Assessment Product (SAP) 4.4: Preliminary Review of Climate-Sensitive Ecosystems 
and Resources 
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1. Does the Committee agree with the focus on six management systems from across 
federally owned and managed lands and waters as an effective way to review adaptation 
options for climate-sensitive ecosystems and resources? 

2. Does the Committee agree that the report provides useful information for managers on 
the state of knowledge regarding ecosystem management decisions sensitive to climate 
change, the types of adaptation options available, and approaches for implementing 
adaptation options? If the usefulness of the report could be improved, what specific 
improvements does the Committee recommend? 

3. Does the Committee agree that the case studies are effective at demonstrating 
adaptation approaches and specific issues related to implementation? If the case studies 
could be improved to better demonstrate adaptation approaches, what specific 
improvements does the Committee recommend? 

4. Does the Committee agree that the major conclusions and synthetic themes of the 
Synthesis chapter are supported by, and representative of the underlying chapters? 

5. Does the Committee agree that the key findings and recommendations presented in the 
Executive Summary are the most important and appropriate to bring forward to executive 
level managers and Congress? 

6. Does the Committee agree that EPA effectively followed the CCSP Guidance on 
characterizing confidence levels for the proposed adaptation approaches presented in the 
Executive Summary and Synthesis? 

7. Does the Committee agree with the decision to use information from a series of 
stakeholder workshops in addition to the published literature to identify and assess 
adaptation options and implementation issues for climate-sensitive ecosystems? 
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APPENDIX B 

Responses to ACSERAC Charge Questions for CCSP SAP 4.4, Preliminary Review 
of Adaptation Options for Climate-Sensitive Ecosystems and Resources 

from Dr. Joseph Arvai, Michigan State University 
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Charge Questions for the Adaptation for Climate-Sensitive Ecosystems and 

Resources Advisory Committee (ACSERAC) Review of Draft Synthesis and 


Assessment Product (SAP) 4.4: Preliminary Review of Climate-Sensitive Ecosystems 

and Resources 

Comments on the Executive Summary (ES) and Synthesis (S) from Joe Arvai 

1.	 Does the Committee agree with the focus on six management systems from across 
federally owned and managed lands and waters as an effective way to review 
adaptation options for climate-sensitive ecosystems and resources? (ES, S) 

(ES) The focus on six management systems in the Executive Summary seems sensible.  
Other alternatives seem plausible, however, and it’s unclear why these were not chosen.  
In lieu of a focus on National Forests, National Parks, National Wildlife Refuges, Wild 
and Scenic Rivers, National Estuaries, and Marine Protected areas, the report instead 
could have focused on grasslands, wetlands, savanna, forests (all by sub-type).  I’m sure 
there was a good reason behind why the report focuses on federally managed systems; 
perhaps it could be stated in the Executive Summary. 

(S) The Synthesis chapter seems to downplay the six systems types, quite appropriately I 
think, in favor of more general recommendations about management considerations.  
However, from the perspective of the decision sciences, many of these recommendations 
seem to be glossed over.  See item 2, below. 

2.	 Does the Committee agree that the major conclusions and synthetic themes of the 
Synthesis chapter are supported by, and representative of the underlying chapters? (S) 

(S) It is my view that all of the major conclusions point in the correct general direction.  
However, many of these themes seemed to be glossed over.  I am somewhat concerned 
about this because a report with this heft will likely steer many readers to just the 
Executive Summary and Synthesis chapters.  As a result, I think these two chapters 
should be clear in terms of providing detailed guidance about the challenges that might be 
expected in the six system types as well as the management strategies for approaching 
them. 

In terms of an illustrative example, I am concerned by what appears to be, at best, an 
overly simplistic view of adaptive management (including Figure 9.1).  I think this 
reflects, in part, the short treatment it receives in this chapter.  However, I also think that 
the collective understanding among many scientists and managers of adaptive 
management is growing weaker.  This is a shame for two reasons: First, much of what is 
positive (and negative) about adaptive management is lost on users.  Second, it further 
contributes to the general level of misunderstanding that surrounds the concept.  In the 
end, I think that drawing attention to the adaptive management framework in the context 
of climate management is appropriate and I recommend that the discussion of it in this 
report be bolstered. Moreover, I think that the concept can be more easily applied to 
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climate change than many of the other resource management problems for which it was 
designed. 

Adaptive management proceeds based on “experimentation” by simultaneously 
implementing varied policy treatments and then comparing their results to test clearly 
formulated hypotheses about the behavior of complex systems.  Experimentation in this 
sense goes beyond management through trial and error and casual observation; it is 
structured and theoretically driven, designed to elicit specific responses from systems 
under study such that new knowledge can be incorporated systematically into future 
treatments.   

While this experimental focus is especially appealing to scientists, adaptive management 
reaches beyond the goal of simply enhancing traditional scientific understanding of 
natural systems independent of human systems.  The approach also recognizes that 
managed systems present moving targets influenced largely by human drivers and, 
therefore, explicitly incorporates these human factors into management experiments.  By 
linking science and policy in this way, the objectives of adaptive management go beyond 
maximizing utility (from an environmental or human standpoint) relative to a previous 
baseline under a given management option to also include learning over time about 
complex and uncertain systems. The added appeal of adaptive management, therefore, 
lies in its ability to help inform the judgments of policy makers who must address 
complex problems with high levels of uncertainty.   

Implementing adaptive management takes place in two phases: the challenging task of 
institutionalizing a framework in which intentional, varied, and comperable policies may 
be implemented, and the relatively easier task of learning over time by monitoring the 
responses of the system(s) on which the varied experimental policy “probes” have been 
enacted. 

There are at least three reasons to believe a priori that adaptive management is a useful 
way to approach the problem of global climate change.  First, any policy approach to 
global warming must incorporate the interaction of human behavior with the atmosphere, 
and vice versa. This point is obvious insofar as global warming is anthropogenic, but, 
more importantly, it is also true that mitigation and adaptation strategies themselves will 
interact with each other and with natural variables, creating a complicated dynamic of 
cause and effect where most important variables are both exogenous and endogenous. 
Adaptive management is well suited to incorporating this concern with the human-
environment nexus.   

Second, adaptive management is appealing because of the sheer complexity of the 
climate change problem coupled with the need to make management decisions under 
uncertainty. Even after over a quarter century of intense research, questions linger 
regarding the magnitude of human disturbance, climate sensitivity, impacts of realized 
climate change, and what mitigation and adaptation schemes will be most effective. 
Applying adaptive management to climate policy could provide policymakers with the 
flexibility needed to proceed and to learn over time, a preferable alternative to the current 
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stalemate in many countries and localities where uncertainty leads to incrementalism or 
inaction. Adaptive management may be especially valuable since many planners and 
decision makers—particularly those in North America—have reported little direct 
experience with climate change and its consequences from which to draw analogies and 
lessons. 

Finally, adaptive management is inclusive and flexible in terms of the precise goals of 
climate change policy and the means used to achieve them.  By definition, the approach 
seeks to apply a variety of policy treatments to a problem.  As such, it could be used to 
pursue a range of policy goals in the areas of both mitigation (e.g., emissions reductions, 
farming practices and forestry) and adaptation (e.g., accommodating changes in 
temperature and precipitation patterns, planting new crops and protecting biodiversity, 
building seawalls to protect coastal areas from flooding).  Likewise, the approach also 
possesses the flexibility to include policy treatments that address climate indirectly; 
indeed, it is hard to imagine a policy intervention that only achieves goals related to 
climate change.  Conversely, there are many interventions that may be pursued and 
justified on the basis that they help to achieve other goals and address climate change 
only via a secondary pathway. An example of one such ‘no regrets’ intervention is the 
effort to enhance the efficiency of motor vehicles in order to reduce dependence on fossil 
fuel imports and improve local air quality.  In sum, the flexibility and inclusiveness that 
is inherent to adaptive management is appealing from a political and practical standpoint 
insofar as it allows different managers—at the international, national, sub-national, and 
individual levels—to pursue different objectives and options when it comes to climate 
change policy depending on the values and incentives that are specific to their regions. 

It is important to note, however, that implementing an adaptive framework is not without 
significant challenges (albeit ones that may be overcome).  Indeed, all of the barriers 
discussed in this section apply to both adaptive management and adaptation to climate 
change. Rather than going into further detail about these here, I would point the authors 
to the following papers: 

Arvai, J. L., G. Bridge, N. Dolsak, R. Franzese, T. Koontz, A. Luginbuhl, P. Robbins, K. 
Richards, K. Smith Korfmacher, B. Sohngen, J. Tansey, and A. Thompson. 2006. 
Adaptive management of the global climate problem: Bridging the gap between climate 
research and climate policy. Climatic Change 78:217-225. 

Gregory, R., D. Ohlson, and J. L. Arvai. 2006. Deconstructing adaptive management: 
Criteria for applications to environmental management. Ecological Applications 
16:2411-2425. 

It’s also curious that this section does not discuss non-ecological endpoints (as targets for 
adaptation/management).  This is particularly noticeable in the discussion (in this section 
and elsewhere) of National Parks. Is there a reason why social objectives for 
adaptation—such as those relating to recreation in National Parks and property protection 
in the coastal zone—are not discussed? 
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Finally, I think this section would be more comprehensive and accurate if it discussed 
some of the difficulties associated with establishing attributes and measures for 
management endpoint (i.e., objectives).  This section does discuss establishing important 
baselines against which changes could be measured but, I think, it goes too far when it 
suggests that this data will be critical in a decision making context.  In my experience, 
data inputs for decision making have to be specific to the objectives of stakeholders and 
decision makers. 

To be maximally informative for resource management, a key consideration is to ensure 
that measures of environmental health or quality are decision-relevant (as opposed to 
science-relevant). Many efforts by ecologists and resource managers aimed at 
identifying measures of environmental quality are little more than long lists of potentially 
important biological or physical factors (i.e., science-relevant) that are not useful from 
the standpoint of informing management decisions.  To illustrate this point (though not in 
a climate change context), decades of research conducted in the lower Fraser River and 
its estuary in southwestern British Columbia yielded lengthy, detailed, and science-
relevant data sets for parameters such as sedimentary metal and organic material content, 
dissolved oxygen levels, and benthic algal biomass.  Very little of this information was 
useful for evaluating the effects of combined sewer overflow (CSO) events from nearby 
sewage treatment facilities on the ecology of the area and making subsequent decisions 
related to their management.  This data vacuum resulted in a significant time lag (and 
further environmental degradation) between when a need for decision-relevant data was 
expressed and when additional research on the temporally- and spatially-dependent 
energy flow dynamics of certain key species that could be correlated with annual CSO 
events could be conducted 

3.	 Does the Committee agree that the key findings and recommendations presented in 
the Executive Summary are the most important and appropriate to bring forward to 
executive level managers and Congress? (ES) 

(ES) It is difficult to tell from the Executive Summary alone what the key findings and 
recommendations are.  The executive summary seems overly general, which is 
problematic given that its intended audience—resource managers; page 1-3—will likely 
focus on this summary chapter. Many of the statements made seem rather uninformative, 
perhaps because important contextual details are absent; e.g., “…Working toward the 
goal of desired future functions (e.g., processes, ecosystem services) would involve 
managing current and future conditions (e.g., structure, outputs), which may be dynamic 
through changing climate, to sustain those future functions as climate changes…(page 1-
5)”. 

4.	 Does the Committee agree that EPA effectively followed the CCSP Guidance on 
characterizing confidence levels for the proposed adaptation approaches presented in 
the Executive Summary and Synthesis? (ES, S) 

(ES, S) Based on what I have read, yes. 

E-47




Minutes for: The Adaptation for Climate-Sensitive Ecosystems and Resources Meeting 

5.	 Does the Committee agree with the decision to use information from a series of 
stakeholder workshops in addition to the published literature to identify and assess 
adaptation options and implementation issues for climate-sensitive ecosystems? (ES, 
S) 

(ES, S) Absolutely.  However, it’s unclear to me from both the Executive Summary and 
the Synthesis chapters what the purpose of the stakeholder workshops was.  The brief 
section in the Introduction is equally, if not more, cryptic.  Many authors and analysts 
have criticized stakeholder involvement processes that seem to be little more than a 
marginal addition—sometimes an afterthought—to what are typically viewed as 
fundamentally technical decision problems.  It strikes me that stakeholder input would 
play a key role in this report but, without a basis for making judgments about its quality, I 
fear that many will view it in negative terms.  I think the report should be more explicit 
about what exactly was done with respect to eliciting input from stakeholders. 
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APPENDIX C 

Responses to ACSERAC Charge Questions for CCSP SAP 4.4, Preliminary Review 
of Adaptation Options for Climate-Sensitive Ecosystems and Resources 

from Dr. Eric Gilman, IUCN Global Marine Programme 
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Eric Gilman, IUCN Global Marine Programme (eric.gilman@iucn.org) comments on the 
US EPA report: 

“Preliminary Review of Adaptation Options for Climate-Sensitive Ecosystems and 
Resources. Synthesis and Assessment Product 4.4, U.S. Climate Change Science 
Program” 

20 September 2007 

In preparation for the October 22-23 2007 Federal Advisory Committee meeting, the 
Committee Chair and Vice Chair have assigned me with the task of providing replies to 
seven ‘charge questions’ specifically related to the report Executive Summary and 
section on Marine Protected Areas.  As my area of expertise is focused on mangrove and 
other coastal wetland responses to changes in relative sea-level and other climate change 
outcomes, I have additionally directed my comments to address the charge questions to 
the adequacy of the report in addressing options for adaptation to these coastal 
ecosystems’ responses to climate change.   

The first seven comments are the assigned ‘charge questions,’ which are followed by 
additional comments.   

1. Does the Committee agree with the focus on six management systems from across 
federally owned and managed lands and waters as an effective way to review adaptation 
options for climate-sensitive ecosystems and resources? 

(a) The organization of the report by categories of federally owned and managed 
properties is an ineffective structure to facilitate identifying optimal options for climate 
change adaptation. The report would be extremely more useful if organized by 
ecosystem type.  Alternative adaptation strategies for an ecosystem type will generally 
apply regardless of the owner and manager. For instance, the word ‘mangrove’ occurs 57 
times scattered in numerous sections throughout the 784 page report.  Resource managers 
wishing to review best practices, for a site-specific context, to adapt to predicted 
mangrove responses to projected outcomes of climate change, would find the report 
much more efficient to use if it were organized by ecosystem type.   

(b) A review of the state of knowledge regarding individual ecosystem responses to 
climate change should be included in the report, as this scientific understanding is the 
basis for identifying effective adaptation options.  If the current report structure is 
maintained (organized by federal management system), then a new chapter should be 
added, with individual sections devoted to a review of responses to climate change for 
each ecosystem type.  Ecosystem responses to changes in individual global warming 
environmental factors, and combined effects, should be covered, including change in 
relative sea-level, extreme high water events, storminess, precipitation, temperature, 
atmospheric CO2 concentration, health of functionally linked neighboring ecosystems, as 
well as human responses to climate change.   
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(c) It is unclear why ‘marine protected areas’ is a separate category from other federally 
managed properties, as several categories of federally owned and managed property 
contain coastal and marine waters and are examples of MPAs (i.e. National Sanctuaries, 
National Estuaries, National Wildlife Refuges, National Parks, Naval Defensive Seas).  
The concepts identified in the MPA section are applicable to all of the other management 
systems covered in the report.   

(d) Naval Defensive Seas should be included as a federally managed, owned and 
extremely well enforced property and MPA.   

2. Does the Committee agree that the report provides useful information for managers on 
the state of knowledge regarding ecosystem management decisions sensitive to climate 
change, the types of adaptation options available, and approaches for implementing 
adaptation options? If the usefulness of the report could be improved, what specific 
improvements does the Committee recommend? 

Overall, the report identifies key concepts for climate change adaptation, but provides 
very few site-specific examples of how these concepts can be implemented.  As a result, 
due to the lack of specific guidance for implementing adaptation methods, it is unlikely 
that resource managers will modify their planning and management actions to better 
incorporate predicted ecosystem responses to climate change based on the production of 
this report.   

(a) Managed retreat as a method for adapting to ecosystem responses to relative sea-level 
rise should be highlighted in the executive summary and main text.  This concept is 
discussed in the Executive Summary (section 1.7.2) and the chapter on National 
Estuaries, but is applicable to all six management systems and ecosystem types.  
“Managed retreat” involves implementing land-use planning mechanisms before the 
effects of climate change become apparent, which can be planned carefully with 
sufficient lead time to enable economically viable, socially acceptable, and 
environmentally sound management measures.  As an example, based on the well 
documented understanding that coastal ecosystem response to rising sea-level relative to 
the coastal ecosystem’s sediment surface is to migrate landward, removing obstacles to 
this natural landward migration is a recommended adaptation measure to reduce 
reductions in area of coastal ecosystems in response to relative sea-level rise.   

With managed retreat, coastal development could remain in use until the eroding 
coastline becomes a safety hazard or begins to prevent landward migration of mangroves, 
at which time the development can be abandoned or moved inland.  Adoption of legal 
tools, such as rolling easements, can help make such eventual coastal abandonment more 
acceptable to coastal communities.  Zoning rules for building setbacks and permissible 
types of new development can be used to reserve zones behind current mangroves for 
future mangrove habitat.  Managers can determine adequate setbacks by assessing site-
specific rates for landward migration of the mangrove landward margin.  Construction 
codes can be instituted to account for relative sea level rise rate projections to allow for 
the natural inland migration of mangroves based on a desired lifetime for the coastal 
development.  Any new construction of minor coastal development structures, such as 
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sidewalks and boardwalks, should be required to be expendable with a lifetime based on 
the assessed sites’ erosion rate and selected setback.  Otherwise, the structure should be 
portable. Rules could prohibit landowners of parcels along these coasts from 
constructing coastal engineering structures to prevent coastal erosion and the natural 
inland migration of mangroves.  This managed coastal retreat will allow mangroves to 
migrate and retain their natural functional processes, including protecting the coastline 
from wind and wave energy.   

(b) Clarify that, in referring to ecological restoration, which can contribute to mitigating 
anticipated ecosystem degredation in response to climate change, through a specific 
definition, that this does not include habitat conversion (i.e. converting mudflats into 
coastal wetlands as a means to offset anticipated reductions in area and health of coastal 
wetlands as a result of responses to climate change).   

(c) There is a dearth of research and experiences for climate change adaptation for 
certain ecosystems, e.g., pelagic marine ecosystems.  In these instances it is important to 
identify research priorities as part of the approach for adaptation. 

(d) For each ecosystem, the report should use the IPCC’s fourth assessment as a baseline 
and starting point for information on the state of knowledge for internationally accepted 
options for adaptation to ecosystem responses to climate change.   

3. Does the Committee agree that the case studies are effective at demonstrating 
adaptation approaches and specific issues related to implementation? If the case studies 
could be improved to better demonstrate adaptation approaches, what specific 
improvements does the Committee recommend? 

The case studies do not demonstrate adaptation approaches, but in some cases do 
highlight issues to be considered when implementing adaptation methods.  The case 
studies included in the report do not provide examples of moving from concept to 
operationalizing alternative methods for climate change adaptation.  This may simply be 
the result of there being few examples of implementation of climate change adaptation, 
which is documented in the Executive Summary as a key finding from the stakeholder 
workshops, “…for many of the management systems, management plans are only 
beginning to consider climate impacts, with few adaptation strategies yet being 
enumerated or implemented in the field” (p. 1-4).  For example, the Florida Keys NMS 
case study marginally discusses how climate change adaptation methods could be 
implemented in the future, such as by identifying and protecting bleach-resistant reefs in 
the Keys, and considering possible expansion of coral reef range to higher latitudes.  This 
and most of the other selected case studies were not appropriate if the purpose was to 
provide lessons learned from implementing adaptation methods.   

4. Does the Committee agree that the major conclusions and synthetic themes of the 
Synthesis chapter are supported by, and representative of the underlying chapters? 

Yes. 
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5. Does the Committee agree that the key findings and recommendations presented in the 
Executive Summary are the most important and appropriate to bring forward to executive 
level managers and Congress? 

The following basic concepts, related to adapting to ecosystem responses to climate 
change, should be highlighted: 

(a) Emphasize that, while it is important to plan for adaptation to ecosystem responses to 
climate change, at the same time there is an urgent need to address the underlying 
anthropogenic causes of climate change.  Furthermore, clarify that planning for 
adaptation is needed even if the U.S. and international community comply with 
internationally-accepted measures to reduce greenhouse gas and aerosol emissions:  The 
effects from human-induced climate change by the production of greenhouse gases and 
aerosols are projected to continue for hundreds of years even if greenhouse gas 
concentrations were stabilized at present concentration levels. 

(b) “Managed retreat” through the implementation of land-use planning mechanisms, 
discussed previously in these comments.  

(c) When considering areas for augmented protection as a strategy for climate change 
adaptation, consider an area’s resistance and resilience to projected sea level and climate 
changes and contributions to adaptation strategies.  For instance, mature mangrove 
communities will be more resilient to stresses, including those from climate change, than 
recently-established forests. 

6. Does the Committee agree that EPA effectively followed the CCSP Guidance on 
characterizing confidence levels for the proposed adaptation approaches presented in the 
Executive Summary and Synthesis? 

Yes. 

7. Does the Committee agree with the decision to use information from a series of 
stakeholder workshops in addition to the published literature to identify and assess 
adaptation options and implementation issues for climate-sensitive ecosystems? 

Yes. 

Comments Not Fitting within the Seven ‘Charge Questions’ 

1. Overall, the report is encyclopedic and information-driven, and should be substantially 
pared down in length, and more concisely focus on key concepts and lessons learned 
regarding alternative approaches to adapting to ecosystem responses to climate change.   
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2. A section should be added to the report to explain how ecosystem adaptation to climate 
change as proposed in the report support the implementation of various relevant 
international initiatives, and specify under which international arrangement the US 
Government has legally binding or voluntary obligations.  These international initiatives 
include, but are not limited to the: 

•	  Millennium Development Goals 
•	  Millennium Ecosystem Assessment 
•	  Convention on Biological Diversity and World Summit on 


Sustainable Development Biodiversity Targets 

•	  Convention on Biological Diversity Island Biodiversity 


Programme of Work 

•	  Bali Strategic Plan 

3. In numerous parts of the report, authors confuse eustatic global sea-level changes with 
local relative changes.  Assessing the vulnerability of a site-specific coastal ecosystem to 
projected changes in sea-level requires information on rates of change in relative sea-
level. ‘Relative sea level change’ is the change in sea level relative to the local land, as 
measured at a tide gauge relative to a fixed benchmark.  Sea level change measured at a 
tide gauge is a combination of the: 

c) Change in eustatic (globally averaged) sea level (the change in sea level relative to a 
fixed Earth coordinate system), which, over human time scales, is due primarily to 
thermal expansion of seawater and the transfer of ice from glaciers, ice sheets and ice 
caps to water in the oceans; and  

d) Regional and local factors, such as vertical motion of the land from tectonic 
movement, the response of the Earth's crust to changes in the weight of overlying ice 
or water, coastal subsidence such as due to extraction of subsurface groundwater or 
oil, geographical variation in thermal expansion, and for shorter time scales, changes 
in salinity, winds, ocean circulation, and oceanographic processes such as El Nino 
phases and changes in offshore currents. For instance, warmer water and water at 
higher pressure (such as at greater depth) expands more than colder water and water 
under lower pressure for a given heat input, making the global average expansion 
affected by the distribution of heat within the oceans.   

4. Page 1-19 and elsewhere, use of the phrase “uncontrollable climate stresses” may be 
incorrectly interpreted to infer that causes of climate change are not controllable.  While 
the effects from human-induced climate change by the production of greenhouse gases 
and aerosols are projected to continue for hundreds of years even if greenhouse gas 
concentrations were stabilized at present concentration levels, ultimately the cause of 
ecosystem stresses from climate change are controllable and can be mitigated.   

5. In the MPA chapter, and MPA portion of the Executive Summary, highlight the 
following key concepts: 

E-54




Minutes for: The Adaptation for Climate-Sensitive Ecosystems and Resources Meeting 

(a) Protecting areas of an ecosystem type that are resistant to climate change effects 
serves as a refuge, in part, to be a source to re-colonize adjacent areas degraded by 
climate change outcomes, and other disturbances.   

(b) Managers selecting sites and boundaries for individual protected areas, reviewing the 
effectiveness of existing protected areas, and designing protected area systems need to 
explicitly incorporate anticipated coastal ecosystem responses to climate change effects.  
For instance, planners need to account for the likely movements of habitat boundaries and 
species ranges over time under different sea level and climate change scenarios, as well 
as consider an areas’ resistance and resilience to projected sea level and climate changes 
and contributions to adaptation strategies.  For instance, mature mangrove communities 
will be more resilient to stresses, including those from climate change, than recently-
established forests.  Site-specific analysis of resistance and resilience to climate change 
when selecting areas to include in new protected areas should include, for example, how 
discrete coastal habitats might be blocked from natural landward migration, and how 
severe are threats not related to climate change in affecting the site’s health.   

(c) Networks of protected areas, covering large geographical areas, spaced at suitable 
distances from one another, and including a representative and replicated spectrum of 
habitats, are thought to provide the greatest conservation benefit.  Networks of protected 
areas are needed to achieve the biologically-necessary connectivity to permit the 
movement of species and exchange of genes.  For instance, because eggs and larvae of 
certain marine species have a large dispersal distance, a small protected area will not 
ensure self-sustaining populations of these species unless the protected area is colonized 
by offspring produced in another protected area sufficiently close to exchange offspring.  
Also, some organisms require several habitats to be protected for various life history 
stages. 

(d) The selection of sites for protected areas should account for functional linkages 
between coastal ecosystems.  For instance, protected areas designed to preserve 
biodiversity and relatively pristine habitats should incorporate adjacent coastal forests, 
mangroves, seagrass beds, and coral reefs to ensure all functional links are maintained in 
a least disturbed state. Protected areas designed in this manner will have optimal 
resistance and resilience to climate change and other stresses.  The existence of functional 
links between coastal systems means that degradation of one habitat type will adversely 
affect the health of neighboring habitats. If a protected area encompasses only a single 
ecosystem type and does not include adjacent ecosystems, unsustainable activities 
occurring in adjacent areas could result in degradation of the resources within the 
protected area. 

(e) Coastal and marine protected areas have potential limitations, which can be avoided 
and minimized through careful planning and management:   

•	 The resource use restrictions of a protected area may displace effort to adjacent and 
potentially more sensitive and valuable areas, where weaker management frameworks 
may be in place; 
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•	 Local communities may have a limited area available for exploiting natural resources, 
and may have limited resources for managing a protected area, which results in only a 
small area of coastal and marine habitats being able to be practicably set aside as a 
no-take zone of a protected area, limiting the ecological value of the protected area 
due to its small size;  

•	 Protected areas can disproportionately affect certain sectors of the local community; 
and 

•	 Existence of a protected area may promote the misconception that the protected area 
is a panacea to rescue troubled fish stocks, and could cause managers to disregard the 
need to employ additional management techniques to achieve sustainable fisheries.   

6. The report should consider the potential adverse effects on ecosystems from 
anthropogenic responses to relative sea-level rise and other climate change outcomes, 
which have the potential to exacerbate the adverse effects of climate change on 
ecosystems.  For instance, we can expect an increase in the construction of seawalls and 
other coastal erosion control structures adjacent to landward margins of coastal 
ecosystems as the threat to development from rising sea-levels and concomitant coastal 
erosion becomes more apparent.  Or, for example, areas experiencing reduced 
precipitation and rising temperature may have increased groundwater extraction to meet 
the demand for drinking water and irrigation.  Increased groundwater extraction will 
increase sea-level rise rates relative to the elevation of coastal ecosystem sediment 
surfaces, increasing their vulnerability of reduced area, health and possible local 
extirpation. 

7. Given uncertainties about future climate change and responses of ecosystems, there is 
a need to monitor and study changes systematically and regionally through international 
collaborative programs.  This is insufficiently emphasized in the report.  Projections are 
available over coming decades for rising sea level and changes in climate and weather. 
In the long term, these changes are expected to alter the position, area, structure and 
health of most communities.  Establishing ecosystem baselines and monitoring gradual 
changes through regional networks using standardized techniques will enable the 
separation of site-based influences from global changes to provide a better understanding 
of ecosystem responses to climate change, and alternatives for mitigating adverse effects.  
The monitoring system, while designed to distinguish climate change effects on 
mangroves, would also therefore show local effects, providing coastal managers with 
information to abate these sources of degradation.   

While these techniques alone would not make it possible to determine causes of 
observed ecosystem changes to structure, area and functioning, as is possible through 
controlled experiments, regional standardized monitoring may provide the basis for 
scientists to make strong inferences of causation by global factors versus local influences 
on mangroves.  For instance, coordinated observations of regional phenomena such as a 
mass mortality event of mangrove trees, or trend in reduced recruitment levels of 
mangrove seedlings, might be linked to observations of changes in regional climate such 
as reduced precipitation. 
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APPENDIX D 

Responses to ACSERAC Charge Questions for CCSP SAP 4.4, Preliminary Review 
of Adaptation Options for Climate-Sensitive Ecosystems and Resources 

from Dr. George Hornbereger, University of Virginia 
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Comments on Executive Summary --GMH 

GENERAL 
Before addressing the questions that were posed for us, I have two general comments.   

First, I think that some explanation of the terminology needs to be brought up to the 
ExecSumm. Chapter 2 does a good job of explaining clearly what the report is about and 
of defining terms as they are used. The ExecSumm, in contrast, is not very consistent. For 
example, the following terms appear in the ExecSumm: adaptation options, adaptive 
strategy, active adaptive management, adaptive environmental assessment, adaptive 
experiments, adaptation strategies, proactive planning actions, proactive management, 
management adaptations, place-based management. At best, this is a reflection of 
imprecision in use of language. At worst, it is a reflection of confusion about what is 
being said. In either case, if terminology is defined and then editing is done to make sure 
the terms as defined are used appropriately (and new, undefined terms are avoided), the 
ExecSumm would be much improved.  

My second comment is that I am skeptical about using adaptive management as a 
necessary framework. Part of the problem comes from a lack of agreement on exactly 
what the framework means. The entire program seems to be unsure. For example, the 
CCSP Strategic Plan (Chapter 11) seems to deflate any meaning that “adaptive 
management” might have, basically equating it with operational management1. But in a 
presentation to BASC in March 2006 with an update to CCSP, Peter Schultz appears to 
support “passive adaptive management”2. In the original concept, AM clearly meant an 
experimental approach, which is now termed “active adaptive management.” Within the 
SAP 4.4 report itself, I don’t sense a strong agreement on what is meant by the term. In 
the ExecSumm page 1-16, lines 43-47), adaptive management is expressed as originally 
conceived, i.e. as an experimental approach. Chapter 2, which I find to be a well written 
introduction, avoids much of the hyperbole that surrounds some of the other discussion. 
One can read lines 5-12 on page 2-12 as a (rather soft) suggestion that a form of passive 
adaptive management may be useful, at least in some cases. And finally, there are 
descriptions (and, I think, differences in what is meant) throughout the report, including: 
“Management Responses in Anticipation of Future Climate Change” (p3-35); “Adaptive 
Environmental Assessment and Management” (p4-25); “Adaptive Management” (p5-29); 
“Proactive Management” (p6-28); and “Ecosystem-based Management (EBM)” (p7-53).  

1 “Adaptive management decisions are operational decisions, principally for managing entities that are 
influenced by climate variability and change. These decisions can apply to the management of 
infrastructure (e.g., a waste water treatment plant), the integrated management of a natural resource (e.g., a 
watershed), or the operation of societal response mechanisms (e.g., health alerts, water restrictions). 
Adaptive management operates within existing policy frameworks or  ses existing infrastructure, and the 
decisions usually occur on time scales of a year or less.”  
2 “Adaptive management requires: (1) close integration between natural and social scientists and 
policymakers in the formulation of goals and hypotheses, (2) clearly defined response indicators 
(endpoints!), and (3) monitoring and evaluation to identify and assess the implications of change in the 
response indicators relative to goals and objectives.” (http://dels.nas.edu/basc/crc0306/schultz.ppt) 
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My sense is that there is agreement at a very general level, but the plethora of terms and 
associated prose is likely to get in the way of clear communication. If my inferences from 
my reading so far are correct, I believe that what is envisioned is an approach that uses 
scientific information about climate change to inform management plans, supports 
monitoring to gage the state of the system with respect to the management goals, allows 
adaptation of management options as the total system evolves, and recognizes 
pragmatism in that negotiation, trade-offs, and collaboration will often be the most 
important aspects of the operation. I think that the ExecSumm could provide a very 
useful service by making clear that there is a common framework, although exactly how 
implementation is done will vary. I think that explicit acknowledgement that strict 
implementation of adaptive management may not be a reasonable expectation except in 
restricted circumstances (e.g., see Wilhere3 or Walters4) would help. One way to do this 
without having to extensively rewrite the individual chapters might be to embrace the 
EBM concept which, as I understand it, advocates adaptive management to the extent 
feasible. But however it is done; I think the ExecSumm should aim to resolve apparent 
inconsistencies. 

SPECIFIC 
1. Does the Committee agree with the focus on six management systems from across 
federally owned and managed lands and waters as an effective way to review adaptation 
options for climate-sensitive ecosystems and resources? 

The focus on six systems is fine. There is unevenness in how the ExecSumm handles the 
six, however. The sections on Adapting to Climate Change, for example, are all over the 
place. For National Forests, a total of six options are listed. For NWRs, the options are 
not enumerated, but one can see that some are listed (along with a “recommendation” for 
forming a national interagency climate change council!). For WSRs, options are not 
presented; rather a general plea for “proactive management” is made. For Estuaries, it is 
not clear what items are management options and what are wishes for how people will 
behave in the future. For MPAs, the primary option is expansion and this is followed by a 
case study and a general plea for stakeholder involvement. Insights from case studies are 
similarly uneven. In fact, I think that significant rewriting is called for. In NPs, do you 
really want to say what University curricula should be? In NWRs, Does “The primary 
opportunities for enhancing implementation of adaptation options include (1) creating n 
institutional culture where employees are rewarded for being proactive catalysts for 
adaptation to climate change” carry any meaning? In WSRs, the claim is made that 
Alaska rivers are “laboratories.” This is presented only in a box, not in the Chapter itself. 
It is made only as a statement, with no evidence or argument to support the notion. It is 
hard to see how this is truly an insight from the case studies. For MPAs, I do not see 
where the last two paragraphs have anything to do with insights from the case studies. 
Overall, there is precious little specificity attached to the lessons learned.  

3 Wilhere, GF. 2002. Adaptive management in habitat conservation plans. Conservation Biology 16: 20-29 

4 Walters, 2007. Is adaptive management helping to solve fisheries problems? AMBIO 36: 304-307 
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5. Does the Committee agree that the key findings and recommendations presented in the 
Executive Summary are the most important and appropriate to bring forward to executive 
level managers and Congress? 

It is not easy to discern the key findings and recommendations in the ExecSumm. If there 
are recommendations, they are very “soft”, that is they are stated implicitly rather than 
explicitly.  

The first four paragraphs on page 1-16 give an excellent synthesis of useful ideas from 
the six systems. But I question whether the “recommendation” to use adaptive 
management is wise (as I mention in my general comments.) The problems of detecting 
changes in a “noisy” system and of attributing any changes detected to climate are real 
problems. Do the authors really think there is a reasonable prospect that this can be 
accomplished for ecological endpoints? That is, for any of the six systems how likely is it 
that we can “develop or modify monitoring schemes to track and substantiate 
vulnerabilities to climate change and assess the effects of management adaptations”? My 
own view is that one major message from the individual sections has been lost – that 
other stressors are likely to have big impacts regardless of how climate may or may not 
change at a particular location and that there are management options to alleviate these 
other stresses that are likely to be good for climate change scenarios as well. Does this 
not argue for a recommendation to pursue “no-regrets” options and not worry about the 
attribution problem? Finally, although I find it a noble (and scientifically correct) goal to 
“manage the nation’s lands and waters as one large system”, whether such a grandiose 
(implicit) recommendation will resonate with executive level managers and Congress 
remains to be seen.  

6. Does the Committee agree that EPA effectively followed the CCSP Guidance on 
characterizing confidence levels for the proposed adaptation approaches presented in the 
Executive Summary and Synthesis? 

Table 1.1 does express confidence as suggested in guidance documents. I did not find a 
consistent expression of uncertainty throughout the document, however, so it is not clear 
what the basis for the authors’ entries in Table 1.1 were. 

Guidance # 1 is: “Instruct authors to incorporate explicit discussions of uncertainty 
throughout their report.” Although there was some discussion of uncertainty throughout 
the document, I did not find a consistent treatment, especially with respect to impact on 
adaptation approaches. 

Guidance #5 is: “Instruct authors to express the level of confidence in the current 
scientific understanding of an issue by being transparent about the amount of evidence 
available and the degree of consensus in the scientific community surrounding that 
issue.” I do not think that the basis for the evaluations (the amount of evidence) is 
presented. Thus, it is hard to argue for transparency.  
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Does the Committee agree with the decision to use information from a series of 
stakeholder workshops in addition to the published literature to identify and assess 
adaptation options and implementation issues for climate-sensitive ecosystems?  

Yes, this is an essential step. 

Comments on Chapter 6 - WSRs - GMH 

1. Does the Committee agree with the focus on six management systems from across 
federally owned and managed lands and waters as an effective way to review adaptation 
options for climate-sensitive ecosystems and resources? 

This is a nicely written chapter with a lot of good information. 

2. Does the Committee agree that the report provides useful information for managers on 
the state of knowledge regarding ecosystem management decisions sensitive to climate 
change, the types of adaptation options available, and approaches for implementing 
adaptation options? If the usefulness of the report could be improved, what specific 
improvements does the Committee recommend? 

The section on policy context is excellent and lays out clearly the options available (and 
hints at some of the difficulties of implementation of options). On the other hand, I think 
that the distinction between “reactive management” and “proactive management” 
artificially glorifies the latter and denigrates the former. There will always be a need for 
reactive management; for example, rescuing stranded canoeists can’t possibly be 
otherwise. And there will always be a need to repair damages caused by extreme events – 
this was true in the past and will be true in the future with or without climate change. I 
don’t disagree with the notion that proactive management measures should be considered 
carefully under climate change scenarios, but I think the utter dismissal of “reactive” 
approaches to bolster the claim that this should be done misses the mark.  

The basic problem with adaptive management is glossed over. The statement is made that 
many of the management actions needed are in response to risks of changes in the 
frequency and magnitude of extreme events. But suppose some management action is 
taken in the expectation that the 100-year flood is now in reality the 50-year flood. How 
would one assess whether the action was successful? In one case there might not be any 
observed flood over a couple of decades (even though the hypothesis was true) and in 
another case, one might have an extreme flood two years I a row. The authors obviously 
know this, but the way the prose is written does not make it clear what an adaptive 
strategy is in these cases. Because there are no detailed examples of management actions 
and options, it is not possible to figure out what the advice is. 

My main criticism is that an inference that comes to me quite strongly is not even stated 
explicitly. For many, many systems, other stressors (water withdrawals, nutrient 
enrichment, etc.) will continue to have a deleterious effect unless proactive management 
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options are undertaken. It turns out that most such actions would also be beneficial for 
climate change effects. Why not recognize this explicitly and make appropriate 
recommendations? 

3. Does the Committee agree that the case studies are effective at demonstrating 
adaptation approaches and specific issues related to  implementation? If the case studies 
could be improved to better demonstrate adaptation approaches, what specific 
improvements does the Committee recommend? 

The case studies are very informative, but see my last comment in #2 above. The effects 
of climate change are unlikely to be good for rivers like the Rio Grande or the Wekiva, 
but direct anthropogenic effects on water and land use are likely to be dominant. This 
doesn’t mean that climate change isn’t important, but if there were options that would be 
beneficial for one or the other or for both, I think there would be a clear priority.  

6. Does the Committee agree that EPA effectively followed the CCSP Guidance on 
characterizing confidence levels for the proposed adaptation approaches presented in the 
Executive Summary and Synthesis? 

Uncertainty is mentioned in several places, but I could not tell how the authors did their 
confidence assessment, nor do I see evidence presented that helps me. I tried to look at 
possible connections, but couldn’t really make headway. On page 6-29, does the option to 
“Designate more river corridors as wild and scenic” fall into the “replication” adaptation 
approach? If so, why is the level of  confidence low? Is “Claim more water rights” in the 
“reduce anthropogenic stress” category? If so, why is confidence high? Is procurement of 
land conservation easements (under “Improve water monitoring capabilities on page 6-
310) in the “Refugia” category? If so, why a “medium” confidence? In general, there 
appears to be no connection between what is presented in the Chapter and the entries in 
Table 1.1. 

7. Does the Committee agree with the decision to use information from a series of 
stakeholder workshops in addition to the published literature to identify and assess 
adaptation options and implementation issues for climate-sensitive ecosystems? 

Yes. 
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APPENDIX E 

Responses to ACSERAC Charge Questions for CCSP SAP 4.4, Preliminary Review 
of Adaptation Options for Climate-Sensitive Ecosystems and Resources 

From Dr. Elizabeth L. Malone, Joint Global Change Research Institute, University 
of Maryland 
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Comments on the Charge Questions for CCSP SAP 4.4, Adaptation Options for Climate-
Sensitive Ecosystems and Resources 
Elizabeth L. Malone, Joint Global Change Research Institute, College Park, MD 

NOTE: My background and expertise are in sociology (institutional, cultural, economic 
issues) and communications. 

Chapter 4, “National Parks” 

General/miscellaneous comment: The background discussion of climate change impacts 
is very general, as it is in many chapters; these discussions could be eliminated, since 
there is a section on global changes and impacts in the Introduction.  

1. Does the Committee agree with the focus on six management systems across federally 
owned and managed lands and waters as an effective way to review adaptation options 
for climate-sensitive ecosystems and resources? 

The focus on six management systems, it should be said, is at odds with the title of the 
SAP. However, such a focus allows this chapter to illuminate factors that are under the 
control of its managers. The chapter contains a wealth of information about various 
ecosystems in the national parks, sometimes focusing on one type (especially in 
“Stressors of Concern”), but several dimensions of adaptation require a richer analysis 
than an ecosystem-by-ecosystem organization provides. As the chapter itself says, 
“Preparing for and adapting to climate change is as much a cultural and intellectual 
challenge as it is an ecological one” (page 4-6, lines 32-33).  

a. The chapter emphasizes the dependence of various ecosystems on each other. Principal 
examples of this are animals that spend different phases of their lives in different 
ecosystems (fish, migratory birds) and the impacts of water withdrawals and pollution 
upstream from federally managed lands. 

b. The organization of particular agencies and the multiple enabling legislative acts are 
important for consideration of how the particular types of systems are and can be 
managed. The history of the national parks is helpful in understanding how various 
management arrangements evolved, including planning documents and public input. 

c. The focus on management systems allows the necessity for partnerships in adaptation 
approaches and activities to emerge. 

2. Does the Committee agree that the report provides useful information for managers on 
the state of knowledge regarding ecosystem management decisions sensitive to climate 
change, the types of adaptation options available, and approaches for implementing 
adaptation options? If the usefulness of the report could be improved, what specific 
improvements does the Committee recommend? 
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The chapter on national parks, like the other chapters on management systems, provides 
very useful information about the state of knowledge, including the uncertainties that 
abound, and adaptation approaches, along with elements of implementation. Although it 
would be ideal to have a sort of “cookbook” of best practices, the chapter (and, overall, 
the report) make clear this is impossible, that management actions should be aimed at 
limiting damages from climate change and experimenting to find ways of easing the 
ecological transitions to new climate regimes. 

To be more helpful to managers, the chapter should more clearly distinguish the 
following: 

a. What is under the control of park managers, and what actions would require 
partnerships with others, support from the public and Congress, and continuing 
monitoring and research. This delineation would also help to clarify what is possible in 
the short, medium, and long terms. 

b. The line drawn between “Nature” and people. Some of the stressors on the parks 
clearly come from human activities, and these should in principle be more controllable 
than, say, fires ignited by lightning strikes during drought conditions. However, it is also 
true that people are part of Nature—and are certainly included in park ecosystems. 
Showing human visitors how to align with the ecosystems around them, for instance, 
should be a part of what park managers can control and a pathway to reducing stress on 
the parks. 

c. Native and nonnative species. Nonnatives seem to be treated by definition as harmful, 
but climate change is almost sure to cause species movement; will species that move 
because of climate change be considered invasive and harmful in their new places? The 
chapter begins a good discussion of this issue on page 4-21 but does not take it far 
enough to be useful to managers.  

Section 4.3.3, “Incorporating Climate Change Considerations into Natural Resource 
Management,” parallels but improves upon the mental model depiction in the synthesis 
chapter because this chapter’s section speaks in terms of resources “at risk”—that is, 
incorporating the uncertainty of the whole process. 

3. Does the Committee agree that the case studies are effective at demonstrating 
adaptation approaches and specific issues related to implementation? If the case studies 
could be improved to better demonstrate adaptation approaches, what specific 
improvements does the Committee recommend? 

Only one short case study is given in the chapter, Rocky Mountain National Park. It is not 
clear why the chapter has only one case study or why this particular part was chosen. The 
text says RMNP “is a good example of the state at which most parks find themselves as 
they confront resource management in the face of climate change” (pages 4-31-32), but in 
fact it seems to have advantages over other parks: no danger of losing an iconic resource, 
like Glacier National Park; fewer visitors than other parks; “rich in information about its 
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ecosystems and natural resources” (page 4-35, lines 2-3); and less pollution than other 
parks. Nevertheless, the adaptation approaches being initiated and planned are given in 
enough detail to be helpful. More detail and another case study would improve the 
helpfulness. 

6. Does the Committee agree that EPA effectively followed the CCSP Guidance on 
characterizing confidence levels for the proposed adaptation approaches presented in the 
Executive Summary and Synthesis? 

Although the chapter contains a discussion of uncertainty, it does not apply confidence 
levels. Three types of impacts are discussed: foreseeable changes, known or imaginable 
changes, and unknown or unknowable changes (with the reminder that, “Perhaps the 
greatest uncertainties in predicting climate change and its effects are associated with the 
interaction of climate change and other human activities” [page 4-23, lines 23-24]). The 
management responses proposed are helpful at least at a theoretical level. Figure 4.8 is an 
excellent framework for thinking about how uncertainty and controllability interact to 
yield different management strategies. Any management strategy, but especially 
scenario-based planning and adaptive management, should include management of 
humans and human-caused stressors. 

A reference to Table 12.4 (and 1.1), along with a discussion of the rationale for choosing 
confidence levels in re the national parks, should be included in this chapter. 

7. Does the Committee agree with the decision to use information from a series of 
stakeholder workshops in addition to the published literature to identify and assess 
adaptation options and implementation issues for climate-sensitive ecosystems? 

I agree in general with the strategy; however, it is difficult to find what information 
originated with the stakeholder workshops. “Stakeholders,” however, should be a wider 
group than scientists and natural resource managers; policymakers and users of the 
national parks, at a minimum, should be involved in these conversations. 

Chapter 9, “Synthesis and Conclusions” 

1. Does the Committee agree with the focus on six management systems across federally 
owned and managed lands and waters as an effective way to review adaptation options 
for climate-sensitive ecosystems and resources? 

The focus on six management systems, it should be said, is at odds with the title of the 
SAP. However, such a focus allows chapters to illuminate factors that are under the 
control of the agencies who manage various types of national lands. The chapters contain 
a wealth of information about various ecosystems, sometimes focusing on one type (e.g., 
Chapters 7 and 8), but several dimensions of adaptation require a richer analysis that an 
ecosystem-by-ecosystem organization.  
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a. The chapters and especially the synthesis chapter emphasize the dependence of various 
ecosystems on each other. Principal examples of this are animals that spend different 
phases of their lives in different ecosystems (fish, migratory birds) and the impacts of 
water withdrawals and pollution upstream from federally managed lands. 

b. In all chapters, the organization of particular agencies and the multiple enabling 
legislative acts are important for consideration of how the particular types of systems are 
and can be managed. 

c. The focus on management systems allows the necessity for partnerships in adaptation 
approaches and activities to emerge. 

4. Does the Committee agree that the major conclusions and synthetic themes of the 
Synthesis chapter are supported by, and representative of the underlying chapters? 

The synthesis chapter supports and represents most of the underlying chapter themes and 
conclusions and usefully introduces concepts that are implicit in the chapters. However, 
the synthesis chapter should be strengthened in some areas. 

Themes that are very well supported include the need for monitoring, the need and 
problematic aspects of establishing baselines, the issue of uncertainty and handling the 
potential for multiple outcomes (scenarios), and implications of uncertainty and 
barriers/opportunities for meeting goals. (On page 9-12, the references to scenarios would 
be enriched by CCSP SAP 2.1B on scenarios and their use in climate change science.) 
The section on adaptive management (9.3.4) reflects what is in the chapters, both the 
concept and the fuzziness surrounding the concept. In particular, the adhesion to 
management goals is at odds with the flexibility implied in adaptive management, where 
presumably both approaches and goals are candidates for revision. (This is echoed in a 
statement in section 9.4, “Adaptation responses to climate change are meant to reduce the 
risk of failing to achieve management goals” [page 9-20, lines 40-41], a very narrow 
view of what adaptation activities can be and do.) 

The first part of the synthesis chapter usefully makes explicit the mental models and 
underlying assumptions of the chapters with regard to adaptation and the guiding 
framework for impact assessments. One might well argue that the linear framework for 
impact assessments is ill suited to a dynamically changing and complex system, but both 
the management system chapters and the synthesis chapter use such a framework. Some 
of the tools reviewed in the synthesis chapter—notably, climate models and, to a large 
extent, impact models—are not discussed in the management system chapters, and here 
the synthesis chapter makes a contribution that benefits all of them. 

The emphasis on building resilience as an adaptation strategy is stronger in this chapter 
than in the underlying chapters. Indeed, the statement is made that “the goal of adaptation 
strategies is to reduce the risk of adverse environmental outcomes through activities that 
increase the resilience of ecological systems to climate change” (page 9-12, emphasis in 
the original). In the synthesis chapter this emphasis becomes an almost-pure “holding the 
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line” strategy, without much of the flexibility to respond to changing ecosystems that 
Chapters 3-8 have. Even the chapter strategies of representation, replication, and 
supporting refugia for some species have a resilience emphasis here, although in the 
chapters these strategies may also be part of migrating species to other locations as 
climate changes rather than as building resilience. At the end of the very long section on 
resilience, the synthesis text seems to grudgingly acknowledge that climate change may 
overcome even the most resilient ecosystems and that wholesale change may be needed, 
but there is not much in between holding the line and giving up. In the middle of a 
paragraph in section 9.3.3 (“Confidence”) the statement is made, “It is important to note 
at this point that promoting resilience may be a management strategy that is useful only 
on shorter time scales (i.e., 10-30 years) because as climate change continues, various 
thresholds of resilience will eventually be exceeded” (page 9-18, lines 4-5). This 
statement should come much earlier, prior to or early in the resilience section. 

The synthesis chapter fails to adequately support and represent the other chapter themes 
of the social roles of stakeholders (both resource managers and others), partnerships, and 
agency managers in accomplishing management goals. The closest the synthesis chapter 
comes to these important themes is in discussing barriers and opportunities related to 
legislation and regulation, management policies and procedures, and human and financial 
capital (sections 9.4.1, 9.4.2, and 9.4.3). Perhaps because these sections do not have the 
concrete detail that the other chapters have, they seem more theoretical than useful. 
Statements such as, “Managers often lack sufficient support and decision-making tools to 
help guide them in selecting appropriate management approaches that address climate 
change” (page 9-26, lines 38-39), are not helpful for the intended audience but merely 
provide a catalogue of the usual laments. Moreover, it is difficult to reconcile this 
particular statement with the discussion of existing tools earlier in the chapter. 

The synthesis chapter should be strengthened with regard to representing the need for 
partnerships with people and organizations outside federal and other resource managers. 
Some of the chapters have very detailed sections on existing partnerships and the goals of 
such partnering, with clear statements that this is a critically important dimension of 
addressing multiple stresses, including climate change. These chapters also have more of 
a sense of how difficult it is to form/maintain such partnerships and have them yield good 
results. The synthesis chapter calls, for example, for integrated federal action, without 
consideration of the institutional implications (starting with feasibility). Only on page 9-
34 (the second-to-last page of text) are important external issues, such as coastal 
development and private property issues, mentioned. 

An issue implicit in the chapters but not brought out—indeed, deemphasized—is the 
stress that human visitors and external human actors (e.g., industrial polluters, farmers 
who irrigate) place on federally managed lands. The latter stresses are referred to in the 
chapters as external factors that come from nowhere: pollution rather than polluters, 
water withdrawals rather than water managers and farmers, invasive species rather than 
the bringers of those species. Unless readers and managers know who the stressors are, 
how can they hope to know about pathways to address the stresses? The stresses from 
human visitors are to a degree unavoidable and indeed are usually part of mandates in re 
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managing federal lands. However, these stresses may be ameliorated to at least some 
degree. Some national parks restrict visitors to a few roads (e.g., Denali), and all that I 
have visited use signs, literature, and rangers to teach visitors how to avoid damaging the 
natural resources. Management changes to avoid damage by visitors could be used as 
examples. Chapter 8 repeatedly refers to “no take” zones as a way to protect fish stocks, 
although they could equally be termed ways to prevent human damage. 

6. Does the Committee agree that EPA effectively followed the CCSP Guidance on 
characterizing confidence levels for the proposed adaptation approaches presented in the 
Executive Summary and Synthesis? 

The only assignment of confidence values to the statements made in the synthesis chapter 
comes in two paragraphs on pages 9-17 and 9-18 and Table 9.4. I agree that expert 
opinion is the valid way to determine these confidence values, but without some 
comparative rationale it is difficult to interpret the levels assigned. Why, for instance is 
there only one “very high” ranking for “reducing anthropogenic stresses”? 

7. Does the Committee agree with the decision to use information from a series of 
stakeholder workshops in addition to the published literature to identify and assess 
adaptation options and implementation issues for climate-sensitive ecosystems? 

The chapters demonstrate the usefulness of information gleaned from the stakeholder 
workshops. However, the synthesis chapter often states that the material in a particular 
section comes from the authors; are these “stakeholders” as well, or are they only the 
people who attended the workshops? Another use of the term “stakeholders” can be 
found on page 9-27, lines 4-10, where the stakeholders seem to be non-resource-
managers and non-scientists who are ignorant blockers of adaptation. This use seems 
borderline pernicious, as stakeholder-users, for instance, have valuable input to give and 
can often be strong supporters of good management. Moreover, as the whole report states 
repeatedly, resource managers and scientists cannot claim to have “full information, 
sufficient expertise, or a long-term perspective” (page 9-27, lines 5-6); how, then, can 
they complain about stakeholders who are similarly lacking? 
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APPENDIX F 

Responses to ACSERAC Charge Questions for CCSP SAP 4.4, Preliminary Review 
of Adaptation Options for Climate-Sensitive Ecosystems and Resources 

from Dr. Reed F. Noss, University of Central Flordia 
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Responses to ACSERAC Charge Questions 
Reed F. Noss 

1. Does the Committee agree with the focus on six management systems from across 
federally owned and managed lands and waters as an effective way to review adaptation 
options for climate-sensitive ecosystems and resources? 

No. A focus on the six management systems provides helpful examples of how changes 
in the management of lands and waters, and changes in management and monitoring 
philosophy, can facilitate adaptation to climate change. Nevertheless, I worry that a 
restricted focus on six management systems will give the impression that effective 
adaptation to climate change can be accomplished through management initiatives on 
these lands and waters alone. This would be a highly fallacious assumption, especially 
because of (1) the fragmented nature of these management units; and (2) their incomplete 
representation of ecosystem types and species.  

Given potentially dramatic range shifts of native species, invasions of non-native species, 
and other regional to continental-scale phenomena, a broader consideration of landscapes 
and seascapes is necessary. Looking only at terrestrial ecosystems, adding BLM and DoD 
lands to the six management systems would provide rather good representation of 
ecosystems and regional-scale connectivity in the far western U.S. (i.e., from the Rocky 
Mountains westward). In the remainder of the country, however, the full suite of federal 
lands still represents a fraction of ecosystem diversity and is highly fragmented. Here, the 
addition of state, county, and private lands is more critical. 

I concur with Eric Gilman that the report might be better organized by ecosystem type. 
However, from that initial organization, it would still be useful to discuss what every 
federal land-managing agency could do within its particular structure and mandate to 
address the key issues. The discussion could then move to consideration of adaptation 
options on state, county, tribal, and private lands, with appropriate examples. 

2. Does the Committee agree that the report provides useful information for managers on 
the state of knowledge regarding ecosystem management decisions sensitive to climate 
change, the types of adaptation options available, and approaches for implementing 
adaptation options? If the usefulness of the report could be improved, what specific 
improvements does the Committee recommend? 

I was impressed with the quality of writing and, for the most part, the scientific content of 
the report. Although there was some unevenness among chapters in this respect, I found 
the chapter on estuaries, for example, very compelling – this could be published as a 
review paper on the topic. So, in general I agree that the report adequately summarizes 
the state of knowledge regarding ecosystem management decisions. 

Regarding adaptation options available to managers, the report could be improved by 
providing more specific and concrete suggestions on what to do differently. There are 
some such suggestions, but in part because the report is of outrageous length, these 
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suggestions tend to be buried in a mass of verbiage. The most specific suggestions can be 
found in the boxes on “adaptation options” for each management system. These are 
useful, but are still arguably not specific and direct enough to tell a manager precisely 
what to do. I acknowledge that detailed directions will be largely case-specific, but 
perhaps the case studies could have provided this level of detail. 

3. Does the Committee agree that the case studies are effective at demonstrating 
adaptation approaches and specific issues related to implementation? If the case studies 
could be improved to better demonstrate adaptation approaches, what specific 
improvements does the Committee recommend? 

Case studies are often of value to put abstract concepts “on the ground,” and the case 
studies in the report are generally useful for this purpose. However, the quality of case 
studies here is uneven, and some are of questionable value. The Tahoe National Forest 
case study (3.4), for example, is pretty much standard national forest management 
rhetoric. I was dismayed to see here the description of “Salvage and Planting Post-Fire” 
as among the “best-forest-management practices…consistent with adaptive conditioning 
for climate contexts…” (p. 3-53), ignoring abundant documentation in the recent peer-
reviewed literature of the overwhelmingly negative ecological impacts of these practices.   
As pointed out later, in the Synthesis chapter of the report, today’s “best practices” may 
be tomorrow’s “bad practices.” In contrast, the following case study on the Olympic NF 
is more ecologically literate. The relevance of the Great Barrier Reef case study (8-42…) 
to adaptation options in the U.S. is questionable. 

4. Does the Committee agree that the major conclusions and synthetic themes of the 
Synthesis chapter are supported by, and representative of the underlying chapters? 

Yes, this is a good chapter. 

5. Does the Committee agree that the key findings and recommendations presented in the 
Executive Summary are the most important and appropriate to bring forward to executive 
level managers and Congress? 

Generally yes, but as noted above, the limitations of focusing on only 6 federal 
management systems should be clearly acknowledged, unless the report is radically 
rewritten to include a much broader spectrum of lands and waters. I also agree strongly 
with Gilman’s suggestions for highlighting several basic concepts. 

6. Does the Committee agree that EPA effectively followed the CCSP Guidance on 
characterizing confidence levels for the proposed adaptation approaches presented in the 
Executive Summary and Synthesis? 

Yes 
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7. Does the Committee agree with the decision to use information from a series of 
stakeholder workshops in addition to the published literature to identify and assess 
adaptation options and implementation issues for climate-sensitive ecosystems? 

Yes 

Other Comments: 

1.	 The report is much too long. Ideally, it should be reorganized around major 
ecosystem types, as suggested above, which will eliminate much redundancy. 
Case studies could also be pared down to the highest quality one per chapter 
without any substantial loss of information. 

2.	 On p. 1-4 of the Executive Summary, it is stated that “wildfires, nuisance species, 
extreme events, and air pollution are the most critical stressors within national 
forest (NF) boundaries, and climate change will amplify them further.” This 
ignores other major stressors in national forests, in particular: fire exclusion and 
suppression, logging (especially old-growth logging and salvage logging), and 
road-building. 

3.	 On p. 2-3 of the Introduction, resilience is discussed. But is resilience, as defined 
here, a reasonable goal in the face of massive climate change? The discussion 
later in the report (Synthesis chapter) correctly notes that this is largely a short-
term strategy. Inevitably, critical thresholds will be crossed, regime shifts will 
occur, and managing for Holling-style resilience will be no longer possible. 

4.	 On p. 3-29 (National Forests) it is stated that “…even under many of the 
somewhat wetter future scenarios, the Southeast is at risk of converting from a 
closed-forest region to a savanna, woodland, or grassland under temperature-
induced drought stress and a significant increase in fire disturbance.” This 
statement is highly misleading and ecologically ignorant. The Southeast, 
especially outside of the Appalachians, is mostly not a “closed-forest region.” It is 
now well established that most of the Southeast (e.g., >60% of the misnamed 
“Southern Mixed Hardwood Forest” region) was actually longleaf pine savanna 
prior to European settlement (Ware et al. 1993 and many other sources). An 
increase in fire and a shift to more savanna and grassland vegetation would, in 
fact, move the region to a condition closer to presettlement vegetation and away 
from the closed-forest condition that, on many sites, is an artifact of fire exclusion 
and suppression. Nevertheless, substantial artificial firebreaks (e.g., roads, urban 
areas) and loss of native pyrogenic ground cover will make this ecological 
transition unlikely over much of the region. 

5.	 P. 36 (National Forests): Although it is not a bad suggestion that “large-scale 
thinnings might be implemented to reduce stand densities in order to minimize 
drought effects, avoid large wildfire events, and insect and disease outbreaks 
under a changing climate,” some caution is needed here. Construction of roads 
and use of heavy equipment to accomplish these thinnings will likely make stands 
more susceptible to invasion by non-native species and to soil erosion, among 
other problems. 
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6.	 P. 4-10 (National Parks): On lines 12-13, the concept of “desired future 
conditions” is mentioned with implied approval. This concept is very problematic 
in the face of climate change and high levels of uncertainty. I suggest it be 
replaced with a concept of “desired future trajectory” or something similar, 
although even here goals will be difficult to accomplish. 

7.	 P. 5-11, lines 7-14: It is an important point here that the NWRS policy on 
biological integrity, diversity, and environmental health should “not insist on a 
return to conditions no longer climatically appropriate,” but instead should view 
historic conditions as a “frame of reference” for understanding the impacts of 
climate change. 

8.	 P. 9-3: The introduction to the Synthesis makes a straw man of the concepts of 
reference conditions and historic range of variability, essentially discounting 
them. I believe the tone here is inappropriately negative. As pointed out at other 
places in the document (e.g., p. 5-11, as noted above), historic conditions provide 
a frame of reference or point of departure to consider the effects of climate 
change. Moreover, it is noted appropriately throughout the report that intact 
ecosystems (which, by definition, are closer to historic conditions or the historic 
range of variability) will almost certainly be more resilient to climate change than 
ecosystems highly fragmented and degraded by human activity. 

9.	 P. 9-5: It is premature and self-serving to call The Nature Conservancy’s 
monitoring framework “an extremely successful framework for managers” (line 
5). In fact, this system, depending on how it is implemented, might still qualify as 
“surveillance monitoring,” of questionable utility to adaptive management, as 
opposed to monitoring designed to test alternative a priori hypotheses relevant to 
management (see Nichols and Williams 2006; Trends in Ecology and Evolution 
21:668-673). Indeed, a few pages later (p. 9-9), the discussion centers on 
“monitoring to inform management decisions” and correctly states that “the 
majority of monitoring that is needed is hypothesis-based and specifically targeted 
to either determine vulnerabilities or to assess the effects of management as part 
of an adaptive management strategy.” This statement is entirely consistent with 
the message of Nichols and Williams (2006), which should be cited. 

10. P. 14, lines 19-21: It is not true that “national parks, national wildlife refuges, and 
marine protected areas all manage for maintaining as many native species as 
possible…” In fact, many national parks are managed more to provide 
recreational opportunities for tourists, and many national wildlife refuges are 
oriented toward single-species management, especially for game species. For 
example, Finley NWR, in the Willamette Valley of Oregon, could focus on 
restoring native grassland, the most endangered natural community in that region. 
Instead, much of the NWR is managed intensively to grow crops of agricultural 
grains for the benefit of Canada Geese! 

11. P. 9-19, 2nd paragraph: Yes, “most resource agencies already have monitoring 
programs and sets of indicators…” The more important question is whether these 
programs are adequate. In fact, many have been found to do little besides test a 
simplistic null hypothesis of “no trend” for various species and resources, and 
lack the statistical power to do even that. As noted by Nichols and Williams 
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(2006), these programs are surveillance monitoring, of little use for adaptive 
management, as opposed to hypothesis-driven monitoring. 

12. Finally, a compliment: A wonderful thing about this report is its honest 
recognition of problems with current management and the barriers to change that 
exist within government agencies. Hopefully, the report will contribute to 
overcoming these barriers. 
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APPENDIX G 

Responses to ACSERAC Charge Questions for CCSP SAP 4.4, Preliminary Review 
of Adaptation Options for Climate-Sensitive Ecosystems and Resources 

from Dr. David R. Patton, Northern Arizona University 
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TO: Susan Julius, U.S. Environmental Protection Agency 
FROM: David R. Patton, Northern Arizona University 
DATE: October 15, 2007 

SUBJECT: Preliminary Response to EPA questions 

I am responding to the Charge Questions for ACSERAC and in particular questions 1, 2, 
3, 6 and 7 for the National Forests and National Wildlife Refuges. For this preliminary 
report I will respond with my concerns and not with a “yes or no” to questions until the 
committee has discussed the issues. 

Question 1. Does the Committee agree with the focus on six management systems from 
across federally owned and managed lands and waters as an effective way to review 
adaptation options for climate-sensitive ecosystems and resources? 

One stated goal is to provide useful information on potential adaptation options for Key 
representative  ecosystems.  However the six ecosystems are administrative units that do 
not include the Bureau of Land Management (BLM) and Indian Reservations (IRs).  
BLM and IRs are important in the western U.S. because they border other federal lands. 
Decisions made by BLM and IRs particularly affect National Forest lands. In addition 
BLM administers 258 million acres in 11 western states compared to 193 million acres in 
National Forests and 275 Indian Reservations across the U.S. have 56 million acres. 

BLM will make the case that the agency contributes as much or more biodiversity than 
the Forest Service. The current six choices for climate-sensitive ecosystems represent a 
broad spectrum of administration and management situations but the addition of BLM 
and IRs will strengthen the knowledge of stressors and adaptive opportunities. 

In the introduction to the National Forest chapter a point was made that the Forest 
Service has 27 major forest types in the continental U.S., Hawaii and Puerto Rico. These 
types are the official forest cover types for the U.S. included in the National Atlas (USGS 
2000). Ecosystems (ecological systems) are generally identified by a vegetation 
formation (wetland, forestland, shrubland, etc.), cover or vegetation type (forest cover 
types or potential natural vegetation), and ecoregions (Bailey’s Forest Service system or 
Omerick’s EPA  system) and not by administrative boundaries. NWRS used the EPA 
ecoregions to group refuges into a Level I classification. The ecosystem and not the 
administrative approach would add a measure of scientific creditability to the review 
process of options for climate-sensitive ecosystems. While it may be too late to organize 
the current draft along some ecological designation this approach should be stressed 
where possible. 

Question 2. Does the Committee agree that the report provides useful information for 
managers on the state of knowledge regarding ecosystem management decisions sensitive 
to climate change, the types of adaptation options available, and approaches for 
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implementing adaptation options? If the usefulness of the report could be improved, what 
specific improvements does the Committee recommend? 

There is considerable documentation of information presented in the draft report and this 
is to the credit of the authors of the chapters. However the level of use will probably be 
most beneficial to planners at the regional or national level and not on National Forest 
Districts or Wildlife Refuges. Most but not all of the information is a statement of need or 
what could be done without providing detail on the “how to do”.  However, information 
at the management or specific ecosystem level may not be available in the literature.  
Cumulatively, the literature could be a state-of-knowledge publication on climate-
sensitive ecosystems.   

Climate change has no political or geographical boundary and throughout the draft there 
is information on stressors that could be the core topic of publication chapters within 
defined ecosystems. The information is scattered throughout the report but should be 
consolidated and made available to managers for decision-making, no matter what federal 
agency is involved. For National Forest and National Wildlife Refuge Systems the tables 
on Adaptation Options for Resource Managers comes the closest to providing direction 
and management guidelines.  At this early stage in addressing climate change effects on 
sensitive ecosystems and resources these guidelines may be all that are needed until more 
research is completed or adaptive change has provided useful examples. 

One of the tools for the toolbox could be a database with an annotation of all the 
literature cited and included as a CD in the final report. 

Question 3. Does the Committee agree that the case studies are effective at 
demonstrating adaptation approaches and specific issues related to implementation?  If 
the case studies could be improved to better demonstrate adaptation approaches, what 
specific improvements does the Committee recommend? 

Case Studies (CS) are an effective way to identify problems and solutions at a local, 
regional and national level. The degree of resolution of the problems and solutions 
decreases from the local to national level. At the local level, such as on the Tahoe 
National Forest, more detail is required for decision-making than at the national level. 
The Handbook System is a source where information can be documented and made 
available for field use. The barriers and opportunities are well defined but an action plan 
relating to the barriers and opportunities is lacking. Action plans require that national 
policy be transmitted to lower levels of administration on the 600 National Forest 
Districts and this will be a major challenge for the National Forest System. Case Studies 
usually have a resolution to a problem to demonstrate how a problem or issue was 
resolved. None of the CSs have a resolution to a specific problem. 

A big gap is present in the representation of barriers and opportunities. National Forests 
CSs are missing for the Rocky Mountain Region from the Canadian border to Mexico.  
Two CSs on the West Coast and one in the Southeast leaves out a part of the U.S. where 
there could be barriers, such as livestock grazing (18,000 permits on BLM land for 2007).  
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There should be a least one CS from each Region to have a good representation of the 
current Forest Service situation. 

There is only one CS for National Wildlife Refuge System (NWRS).  While the CS does 
cover the Central Flyway Corridor from Alaska to Mexico and will be useful, it is 
certainly not all inclusive. The NWRS administrative structure is complex because of the 
distribution, size, ecological setting, and use designation of individual refuges. The 
NWRS includes 584 refuges, and over 30,000 production areas categorized into 37 
wetland management districts.  Many of these areas cannot be managed at an ecosystem 
or landscape level depending on the size and landform composition (agricultural land, 
etc.). 

Question 6. Does the Committee agree that EPA effectively followed the CCSP 
Guidance on characterizing confidence levels for the proposed adaptation approaches 
presented in the Executive Summary and Synthesis? 

Many reviewers will ask the question: Is there sufficient evidence presented in the report 
to arrive at the confidence levels assigned to each management system? If the confidence 
levels are based on Bayesian probabilities there has to be a prior probability assigned and 
this is usually a best guess. The authors and contributing authors were selected because of 
their knowledge and experience about the subjects and their best guesses are probably 
very close to reality. However, it would be helpful to discuss the technique and 
documentation of how the confidence levels were determined. 

Question 7. Does the Committee agree with the decision to use information from a 
series of stakeholder workshops in addition to the published literature to identify and 
assess adaptation options and implementation issues for climate-sensitive ecosystems? 

Workshops for stakeholders are an effective way to communicate from the general public 
to administrators and managers of federal lands. The main problem is getting local people 
who are not employees of the managing agencies to participate. To encourage detailed 
discussions another option is to have a working Focus Group that will address just a few 
problems at a time. Published literature forms the scientific base for all resource 
management and literature and must be a major part of the review and documentation 
process. Public input for managing federal lands is a process that will generate concerns 
and new ideas on managing natural resources and a continuing effort helps to reduce 
tension in decision-making at the local level. 

Additional Comments and questions. 

There is a strong indication that the authors believe it will be necessary to have 
representatives from agencies bordering the six ecosystems involved in the process of 
responding to climate change.  

There is considerable uncertainty expressed by the authors on the effects of climate 
change and natural resources.  This is evidenced by use of the words: “may”, “could”, 
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“likely”, “most likely”, “might” etc.  In spite of this uncertainty the authors identified 
barriers and issues and turned some uncertainty into opportunities.  

Because of a continuing lack of federal agency funds and personnel there is a current and 
probably future need for a system to set priorities across the U.S at the landscape level, 
and in some cases to site-specific locations (small wildlife refuges). 

The use of Level I Ecoregions by NWRS provides a way to organize ecological 
information into useful categories by regions with some commonalities of landscape 
features and biotic components. By continuing the process to Level III, NWRS might 
provide an example of an alternative to the use of administrative ecosystems to assess and 
evaluate climate change. 

Will there be any cooperation to formalize issues and concerns with our neighboring 
countries of Canada and Mexico? 

What efforts, if any, are being pursued by federal agencies to link the report to other 
climate change activities at the global level? 

The report does not specifically address research needs although the opportunities are 
presented throughout the chapters.  Will there be a specific research proposal attached 
when the current document is presented to Congress? 
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APPENDIX H 

Responses to ACSERAC Charge Questions for CCSP SAP 4.4, Preliminary Review 
of Adaptation Options for Climate-Sensitive Ecosystems and Resources 

from Dr. Paul G. Risser, University of Oklahoma Research Cabinet 
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Responses to ACSERAC Charge Questions 

Paul G. Risser 


October 15, 2007 


1. Does the Committee agree with the focus on six management systems from across 
federally owned and managed lands and waters as an effective way to review adaptation 
options for climate-sensitive ecosystems and resources? 

The report is organized around six federally-managed systems: national forests, national 
parks, national wildlife refuges wild and scenic rivers, national estuaries and marine 
protected areas. The general approach is to address three topics in each system: effects of 
climate and other stressors, existing and possible management options mostly based on 
case studies, and obstacles to implementing management options.  

Focusing on the six management systems is certainly convenient from an administrative 
point of view. However, there are two deficiencies with this approach. First, despite the 
common general framework, the treatment of each section is different, some focusing the 
need to insist on changes in philosophy (e.g. parks) and others with a focus on planning. 
As a result, the report never really synthesizes the different emphases and lacks the 
potential power and richness of laying out and analyzing the different conceptual 
approaches. 

Second, obviously many, even most, ecosystem types occur in more that one 
management system.  Under the current focus on six management systems, the user has 
no easy way of synthesizing information and management techniques by ecosystem type.  
There is a summary (Box 1.11 in the Executive Summary) of the kinds of adaptation 
approaches, but these are only helpful at the most general level.  A manager trying to 
meet management goals, for example, for riparian forest would like to benefit from the 
case studies for riparian forests from multiple management systems. 

This horizontal deficiency in the report could be solved to some degree by a synthesis 
across major ecosystem types.  Although it would add to an already too long report, the 
synthesis could refer to specific entries in the existing chapters.   

Finally, one must ask whether the report would be far more useful if it were entirely 
electronic with a portal front-end that simply allowed users to link information from 
various sections based on the users specific interests and needs. 

2. Does the Committee agree that the report provides useful information for managers on 
the state of knowledge regarding ecosystem management decisions sensitive to climate 
change, the types of adaptation options available, and approaches for implementing 
adaptation options? If the usefulness of the report could be improved, what specific 
improvements does the Committee recommend? 
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The volume provides a great deal of information and a wealth of literature review 
throughout the report as a whole and in each section.  This relatively complete 
background is of course helpful as some level, at least to give the manager confidence 
that information is anchored in the literature.  So, the authors are to be commended for 
their thoroughness. 

In many cases the information summaries are unnecessarily verbose and repetitive—it is 
almost as if the authors were afraid of omitting any previous literature citation.  In 
addition, many of the recommendations are so general as to be of limited use, e.g., avoid 
sources of pollution. 

I wonder, however, if the chapters are not backward.  That is, the first attention should be 
paid to what is known about each stressor and response.  Each chapter might better start 
with one or several conceptual models detailing the primary stressor/response. Then the 
subsequent analyses can be directed management strategies that are associated with each 
stressor/response.  The extensive “context” material can be referenced in the models and 
be included later in the chapters. 

3. Does the Committee agree that the case studies are effective at demonstrating 
adaptation approaches and specific issues related to implementation? If the case studies 
could be improved to better demonstrate adaptation approaches, what specific 
improvements does the Committee recommend? 

The extensive treatment of background information in the case studies is of questionable 
value. These cases are mostly from specific examples of well-known pieces of federal 
property. There are two points here. First, the value case studies would be an tight 
analysis of climate change (or other) stressors and the existing or proposed adaptive 
management strategies.  This would give the user a clear example of the known or 
expected ecosystem response to climate change and the range of management strategies.  
These strategies could be ranked according to contingencies and confidence.  

Second, all of these federal properties are influenced by external conditions and adjacent 
systems.  So, the case studies could serve as examples about how adaptive management 
strategies on the federal lands account or could account for the external conditions.  

4. Does the Committee agree that the major conclusions and synthetic themes of the 
Synthesis chapter are supported by, and representative of the underlying chapters? 

The synthesis chapter is supported by the underlying chapters and does summarize the 
primary issues.  However, as noted above, I still wonder if we should begin with the 
‘synthesis” chapter should be the first chapter, setting an analytical framework for the 
subsequent six system chapters.  For the purpose, the synthesis chapter would need to be 
streamlined are organized more as a guide as opposed to a summary. 
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5. Does the Committee agree that the key findings and recommendations presented in the 
Executive Summary are the most important and appropriate to bring forward to executive 
level managers and Congress? 

The Executive Summary does include the key findings and recommendations for each of 
the six federal systems.  However, this chapter brings into focus the concern with the 
current organization of the report. The text says managers may attempt to meet their 
management goals by examining the existing literature and comparing likely climate 
change impacts with key ecological properties…  It seems to me that in fact this report 
should make process far easier for the manager by clearly identifying the key issues by 
both federal system type and by ecosystem type.  If the report is just a literature review 
and case studies, then we have not advanced very far.  If the by reading the Executive 
Summary, the user knows the likely impacts of climate (or other changes) on various 
systems and knows the range of potential management options, then we have made 
progress. 

6. Does the Committee agree that EPA effectively followed the CCSP Guidance on 
characterizing confidence levels for the proposed adaptation approaches presented in the 
Executive Summary and Synthesis? 

The report appears to have done so, but I confess to not having dug through the 
guidelines in great detail. 

7. Does the Committee agree with the decision to use information from a series of 
stakeholder workshops in addition to the published literature to identify and assess 
adaptation options and implementation issues for climate-sensitive ecosystems? 

Yes, this is a very important part of the process.  We will need to ensure that we respond 
appropriately. 

E-85




Minutes for: The Adaptation for Climate-Sensitive Ecosystems and Resources Meeting 

APPENDIX I 

Responses to ACSERAC Charge Questions for CCSP SAP 4.4, Preliminary Review 
of Adaptation Options for Climate-Sensitive Ecosystems and Resources 

from Dr. Dan Tufford, University of South Carolina 
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Dan Tufford, University of South Carolina, tufford@sc.edu 
Synthesis and Assessment Product (SAP) 4.4: Preliminary Review of Adaptation Options 
for Climate-Sensitive Ecosystems and Resources. EPA respectfully submits the following 
general charge questions: 

1. Does the Committee agree with the focus on six management systems from across 
federally owned and managed lands and waters as an effective way to review adaptation 
options for climate-sensitive ecosystems and resources? 

This focus makes sense as an organizing approach given the substantially different 
origins and missions of each of the management systems. It is particularly useful because 
in the absence of a significant change in mission each will be required to use adaptation 
approaches that may be very different. This comes through very clearly in the various 
sections. This same aspect makes it difficult to understand whether the combined and 
integrated set of approaches will result in an effective national response to climate change 
for natural resource management. 

I also think the issue of interaction among management systems and other environmental 
laws may not have gotten effective treatment. For example, if ensuring habitat for an 
endangered species would force an action that is strongly suspect of being ecologically 
unsound in the context of climate change, would the requirements of the ESA or sound 
ecosystem management prevail? This type of question is alluded to several times but not 
clearly answered. So I am sure the issue was thought about a great deal by the teams and 
may be addressed to the best extent possible, but it still stood out for me. 

2. Does the Committee agree that the report provides useful information for managers on 
the state of knowledge regarding ecosystem management decisions sensitive to climate 
change, the types of adaptation options available, and approaches for implementing 
adaptation options? If the usefulness of the report could be improved, what specific 
improvements does the Committee recommend? 

Overall I think it does a pretty good job of this. I have a concern with the emphasis on 
resilience, in particular the frequent references to increasing or enhancing resilience. As 
an emergent property, resilience may not be responsive to tinkering by humans. At the 
very least it will be difficult or impossible to know if our actions actually did increase 
resilience. In most situations we have no quantitative understanding of resilience so talk 
of increasing it may be misleading in that sense. What we do know is that human activity 
is a cause of stress on ecosystems so it makes sense to plan to reduce anthropogenic stress 
so that natural resilience can operate as it evolved to do.  Section 9.3.1 in the Synthesis is 
a very good discussion that includes these points and more.  

These points are acknowledged at several places in the report and the Synthesis is quite 
clear that dependence on resilience may have a low utility value for adaptation over the 
long term. I will have more to say about this in a later section. 
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There were high points. I especially liked the development of the ecosystem management 
topic in the chapter on National Wildlife Refuges. My only question on that as I was 
reading it was whether operational staff at refuges participated in the development. From 
the credits it seems clear that quite a number of USFWS staff participated but I do not 
have a sense of their level of understanding of the problems and issues the on-the-ground 
managers have to deal with.  

The National Park Service has a particularly difficult task in the context of climate 
change. Their mandate can be interpreted to mean they must preserve existing 
ecosystems and species; a very problematic task over the long term as climate and other 
abiotic drivers change. The chapter works its way through the various issues about why 
this needs to change from both policy and management perspectives and provides 
recommendations for how to approach the change. My main concern about this chapter is 
the potential it is providing a mixed message. In a few places it seems like the authors 
accept the thesis that preservation of the status quo is sound policy. At the same time one 
of the best sentences in the entire report is on p.4-21: “…even if maintenance of 
representative current biotic communities is possible as climate changes, such 
maintenance may not be desirable.” Again, I appreciate the difficulties faced by the NPS 
and the authors of this chapter. 

3. Does the Committee agree that the case studies are effective at demonstrating 
adaptation approaches and specific issues related to implementation? If the case studies 
could be improved to better demonstrate adaptation approaches, what specific 
improvements does the Committee recommend? 

I think the case studies are among the real gems of the report. I have a concern with their 
limited coverage at ecoregion and biome scales. I am fully aware that it is prohibitive to 
cover every significant scale for each management system. For some systems that would 
mean a case study of nearly all managed units. Even when there is scale redundancy 
within a management system at some point the marginal value in terms of new lessons 
learned would make another case study a questionable use of human resources. In a 
similar vein I also recognize that some of the lessons of the case studies transcend the 
specific location. I still am left, however, with uneasiness that the limited coverage may 
have left important insights unrecognized.  

On one end of the coverage spectrum is the National Parks chapter. I have a fairly good 
understanding of several resource management issues facing Congaree National Park, for 
example, and I am somewhat skeptical that the discussion of Rocky Mountain National 
Park really covered them all. I have a similar concern with the coverage of National 
Wildlife Refuges. At the other end of the coverage spectrum is the Wild and Scenic 
Rivers chapter, which I think provides a more complete assessment. 

My stated issue here is fairly obvious to anyone and the authors acknowledge it as well. 
What bothers me is the level of assurance the report projects that, in total, the case studies 
cover the important spatial and biophysical issues involved. That may well be correct but 
the assertion is made with no supporting discussion. Given the substantial differences in 
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how the management systems function and the known geographic variability in 
ecosystem function I think there should be a little more transparency that something 
important may have been overlooked with this approach. As I stated earlier I understand 
there is a human resource cost to doing the case studies and I am not necessarily 
advocating for more of them. 

4. Does the Committee agree that the major conclusions and synthetic themes of the 
Synthesis chapter are supported by, and representative of the underlying chapters? 

The Synthesis is well done, although I did not study it at the same level of detail as some 
other chapters. Early in the chapter it discusses assessing impacts including tools, 
baseline information, and uncertainty so these get the emphasis they need. The chapter 
also brings to the surface what seems to me a problematic weakness in the report. As 
stated in the first paragraph of section 9.3 on p.9-12 the adaptation approaches are to 
support the ability of ecosystems to persist. Yet at several places in the report, including 
later in the Synthesis, persistence of existing ecosystem state over the long-term is 
recognized as doubtful or at least unknown. So the options for adaptation are all relegated 
to being short- to medium-term responses (maybe just short-term). The opening 
paragraphs of chapter 2 do not lead the reader to expect this temporal horizon. Section 
9.5.3 provides the answer to the “what then” question but it is a very small part of the 
overall report. I fully understand that it is simply not possible to predict with much 
certainty long-term climate change or its impacts. All I am saying is there seems to be a 
disconnect between what the report intends to do (opening paragraphs of chapter 2) 
versus what it actually does (as stated in section 9.3). 

5. Does the Committee agree that the key findings and recommendations presented in the 
Executive Summary are the most important and appropriate to bring forward to executive 
level managers and Congress? 

Overall it seems to, although this was not one of my chapters to review. 

6. Does the Committee agree that EPA effectively followed the CCSP Guidance on 
characterizing confidence levels for the proposed adaptation approaches presented in the 
Executive Summary and Synthesis? 

Yes, for Table 1.12 and 9.4. It is inconsistent elsewhere. 

7. Does the Committee agree with the decision to use information from a series of 
stakeholder workshops in addition to the published literature to identify and assess 
adaptation options and implementation issues for climate-sensitive ecosystems? 

In general I like workshops as a good way to generate ideas and information via the 
interactions among people with different perspectives. Care is necessary when using them 
for recommendations, however, because almost invariably some of the ideas, while quite 
good and scientifically accurate, are wildly unrealistic and thus can lead people away 
from more productive efforts. This is particularly likely when the participants are 
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weighted with people with no actual experience with the systems being discussed. I made 
this point earlier as well. 
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APPENDIX J 

Responses to ACSERAC Charge Questions for CCSP SAP 4.4, Preliminary Review 
of Adaptation Options for Climate-Sensitive Ecosystems and Resources 

from Dr. Robert van Woesik, Florida Institute of Technology 
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Preliminary Review of Adaptation Options for Climate-Sensitive Ecosystems and 
Resources. Synthesis and Assessment Product 4.4, U.S. Climate Change Science 
Program. Specific comments on Chapter 8 (Marine Protected Areas). 

R. van Woesik; 15 October 2007 

Comments on Chapter 8: MARINE PROTECTED AREAS 

Chapter 8.1 While the background, history and identification of the FKNMS Act, 1990, is 
fundamental to point out relevant management legislation, Chapter 8.1 does little to 
highlight adaptation options to protect and preserve the marine environment in general 
and the Florida Keys in particular. The authors should point out that the management 
plan for the Florida Keys was established to counteract local stressors and will not be 
effective at ameliorating or protecting local fauna and flora from climate change. The 
authors state that the science clearly suggests highly connected networks are the only 
option for climate change adaptive management. Yet, the authors never explicitly make a 
recommendation that a network of no-take areas is needed in the Florida Keys, 
specifically designed around hydrodynamic connectivity models. Instead the text is 
loaded with prose that state the obvious, for example simply stating that National Marine 
Sanctuary sites are “the ones in need of management in response to climate change” 
(page 8-11) tells us little about options.  Furthermore, we learn little from the following 
(8.2.1.2 Key species) “Under various climate change scenarios, management strategies 
employed to protect key species may differ”, and “In all sanctuaries protected for 
biological reasons, biodiversity may be affected by climate change and must be managed 
to meet sanctuary goals.”  

Chapter 8.2 Current status of management system is really a brief review of some of the 
science issues rather than the status of the management and does little to blend the 
science with the management. In fact these issues are glaringly disparate. There is 
considerable emphasis on understanding the connectivity among ecosystems, which 
logically leads into arguments of MPA networks to facilitate larval exchange and inter-
connection of meta-populations, which in turn may buffer these populations from 
climate-driven changes. Yet there is a disparately between the process in which the 
sanctuaries and MPAs were established and now maintained and the message coming 
from the sciences indicating that networks should be established. Clearly a network of 
no-take zones is essential. The rhetoric is repeated throughout Chapter 8. Yet there are no 
networks (but a note that the National Marine Sanctuary Program Goal is to expand the 
nationwide system of MPAs). Therefore, the management option are 1) to protect intact 
systems (Papahanaumouakea, Hawaii) and prevent further degradation(Florida Keys) by 
reducing anthropogenic stressors inside (fishing) and outside (pollution) the protected 
areas, while there is no law that facilitates the latter. Several blanket statements through 
Chapter 8.2 tell us little about a reasonable strategy to approach obvious problems. For 
Example, (page 8-15) “The addition of climate change may exacerbate effects of existing 
stressors and require new or modified management approaches”.  
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8.2.2.1. Ocean warming. “Temperature changes may result in new species assemblages 
and biological interactions that affect ecological processes such as productivity, nutrient 
fluxes, energy flow, and trophic webs”. While a loaded statement, it is first questionable 
that these four terms are really the most fundamental ecological processes of interest, and 
second, further expansion is necessary to explain how warming will affect the processes. 
In fact, this is not a semantic issue, but rather it is at the heart of the problem because if 
fundamental processes are understood, then ‘state variables’, such as macroalgae or coral 
cover could easily be predicted. 

The response of climate-sensitive corals reefs and bleaching is rightly discussed at length 
in the report. However the authors suggested that thermal stress is the only facet that 
influences coral response. Yet, the literature stresses that both water temperature and 
irradiance interact to produce the bleaching effect (Iglesias-Prieto et al 1992). This is 
important when discussions are held over adaptive management and refuges, later in the 
report. Indeed, there is a clear reciprocity between water temperature and irradiance, 
because corals perceive heat stress and intense irradiance, both, as photoinhibition (or as 
a further increase in excitation pressure over PS II) (Iglesias-Prieto et al 2004). Therefore, 
low or reduced irradiance during times of temperature stress reduces photoinhibition, 
coral bleaching and coral mortality, as does the reciprocal involving moderate water 
temperature at high irradiance. The factors associated with a bleaching event therefore 
involves not only temperature but also irradiance and by association the particulate 
constituents in the water column that may reduce irradiance. Therefore, when examining 
the cause and effect of coral bleaching, temperature and irradiance should not be 
considered separately. This is particularly relevant to management strategy options most 
suitable under global warming (on page 8-27). The authors suggest two types of coral 
reefs should be identified and given high priority protection status: 1) reefs that survived 
bleaching (one assumes that the reef corals bleached but recovered, although this is not 
explicitly stated), and 2) reefs that were not exposed to elevated water temperatures in 
most recent coral bleaching episodes. Again, many localities that did not bleach, for 
example in 2005, experienced low irradiance, because coral bleaching is a function of a) 
water temperature, b) irradiance and c) the historical nature of both temperature and 
irradiance. In other words, some locations may have experienced low irradiance while 
water temperatures were high, and therefore did not bleach, or other localities may 
constantly be subjected to high temperature fluctuations, therefore, a regional temperature 
anomaly would not stress local reefs that are constantly exposed to such variation. 
Clarifying issues involving temperature, irradiance and their histories is critical for any 
adaptive management in the face of climate change. Section 8.3.2, is probably the most 
useful and relevant section of the report on marine protected areas and is particularly 
pertinent when considering the authors were charged to address adaptation options. The 
section on bleaching needs considerable expansion and elaboration because there is at 
least 20 years of research on this climate-sensitive phenomenon and the most visually 
obvious. 

Ocean acidification (8-17). The literature states that higher latitudes will show the first 
signs and most intensive responses to climate change because of the greater solubility of 
CO2 in cooler waters. It is fair that the authors state that “management strategies have not 
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yet been developed”(8-31) (to combat local changes in pH one would presume). 
However, there is no mention of the disparity between statements of geographical 
expansion because of increasing water temperatures and adaptive management to higher 
latitudes, because the higher latitudes, it is argued will become warmer, and therefore less 
likely to more soluble.  

Furthermore, and probably more importantly, the authors refer to range expansion as 
becoming ‘invasive’ (8-21), because the species extend past boundaries beyond their 
known native range. Surely, if management is to become adaptive and protected area 
networks are established, then under climate change many species will simply expand 
geographically. But in the authors terms these species will be considered as ‘invasive’ 
and given low management status, when in fact those very species are naturally adjusting 
to climate change and should be given priority status. 

The concept of invasive species is considered further, but in light of increased seawater 
temperatures resulting from climate change. The authors discuss the most fundamental 
aspect of reproductive output, which is strictly speaking the definition of adaptation, or 
differential reproductive output of individuals of populations. Insufficient emphasis has 
been placed on discussions of population adaptation to climate change (only, page 8-16, 
“that adaptation and acclimatization to increasing temperature is largely unknown and 
remains a research topic of paramount importance.”). Nevertheless, the authors mention 
that invasive species out compete native species because “they will spawn earlier and for 
longer periods”. This assumption is based solely on the incorrect premise that all marine 
reproduction events are temperature driven. More recent evidence and critical inquiry 
suggests that marine reproductive cycles are not simply temperature driven, particularly 
made evident by examining low latitude environments, where temperature changes as 
little as 2-3 degrees centigrade, and simultaneous mass spawning events are still evident, 
for example on low latitude reef corals. Irradiance and day length also plays a critical role 
in gametogenesis and the production of offspring.   

Freshwater influx (8-19). The freshwater influx argument is weak at best, most likely 
because it is based on one reference. The authors argue that increased runoff may cause 
greater stratification of water layers (Scavia et al 2002), which will result in reduced 
productivity of estuaries. There is no systems approach here, nor is there any reference to 
the considerable literature on freshwater discharge dating back over 100 years discussing 
and documenting the detrimental influences of osmotic shocks and subsequent mortality 
of marine organisms, particularly on adjacent coral reefs. Changes in precipitation 
associated with climate change have been widely documented and need more careful 
consideration for a number of marine systems. Furthermore, there is mention of discharge 
from large river systems, particularly the Mississippi River on adjacent systems (8-20), 
yet these large rivers may also influence marine protected areas downstream by changing 
irradiance and water quality (nutrients, pesticides etc.) as has been clearly shown on the 
Great Barrier Reef. The authors acknowledge that pollution was previously managed 
‘locally’, but now add that “climate change stressors …present greater challenges”, 
without suggesting a solution to the challenges.  
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Management approaches: Finally, on page 8-23, four arguments and justifications are 
made to implement MPA networks. The authors argue that a network of MPAs would 
allow adaptation of marine management for climate change. The four justifications are 
given and discussed: 1) MPA networks are more effective than a single MPA at 
protecting the full range of habitat and community types because they spread the risk of 
loss from disturbances such as climate-change impact across a larger area. Yet, there are 
no MPA networks; 2) networks protect short- and long-distance dispersers; 3) Networks 
provide enhanced larval recruitment among adjacent MPAs; 4) Networks allow for 
protection at an appropriate scale, without the need to establish one extremely large 
reserve. The recent implementation of the Papahanaumokuakea Marine National Moment 
comes to mind, as it is downstream of the main Hawaiian Islands and it is one large 
reserve. Again, the arguments and the ‘reality’ are disjunct; there are no marine protected 
networks while all evidence points to a need. The authors again point to this issue on 
page 8-23 “In the long term, the most effective configuration would be a network of 
highly protected areas nested within a broader management framework”. Such a 
framework should consider upstream activities to control and maintain high water quality 
(mentioned on page 8-26, regarding linking the MPAs into adjacent governance systems 
and reduce land-based pollution).  Furthermore, on page 8-27, a network of MPAs 
reaches high prominence again, because of ‘representation, replication, sustainability and 
connectivity’. Again, entire sections are dedicated to connectivity (8.3.1.1 and 8.3.3.2), 
source-and-sink concepts, larval transport, adult movement, and the theoretical 
effectiveness of networks. Although the most useful study by Airame et al (2003), 
suggested that no-take zones comprising 30-50% of a Sanctuary will sustain the system. 
Clearly, the Florida Keys National Marine Sanctuary, with only about 6% no-take zones, 
is not an effective strategy. Numerous authors have shown that marine reserves 10-20 km 
apart will facilitate larvae exchange and sustain most marine populations. The authors 
suggest that a management strategy should include a representative range of habitat 
types, and replication of those habitats will reduce the risk of loss (page 8-31). Clearly, 
the sooner the current goal to protect 30% of habitats as no-take zones is reached, the 
greater the chance of survival of coral reefs, which are particularly sensitive to global 
climate change. 

The authors (on page 8-24) suggest the most effective management strategy to preserve 
marine ecosystems is to include stakeholders in decision making, by engaging sanctuary 
advisory councils and hold public scoping meetings. While involving stakeholders is a 
necessary strategy it will not necessarily lead to some emergent adaptive management 
strategies and will simply shift the onus onto others. Performance measures are discussed, 
to more effectively assess the success of specific programs. However, the metrics do not 
include climate change; climate change metrics should be included. The authors further 
suggest that Condition Reports will provide summaries on the state of the resources and 
management responses that threaten the resources. The reports are meant to provide 
management with information to respond on “a site-by-site basis”. Such a process 
conflicts with earlier arguments made on MPA networks and further statements on 
‘managing for resilience’ at the system level.  
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Suggesting that “managers should strive to maintain the maximum number of species in 
the absence of detailed data on ecological and species interactions”, and mangers should 
continue to develop and implement strategies to reduce land-based pollution…(page 8-
26), are relatively obvious statements, but there is no mention of how this should be done. 
Furthermore the dichotomy is introduced, without much consideration, that regional 
guidelines should encourage herbivory at low latitude, to reduce macroalgae, but reduce 
herbivory at high latitude to maintain kelp forests. It is often inferred that locally 
enhancing parrotfish and surgeonfish on coral reefs will lead to positive cascading effects 
that will increase coral cover, because recruitment will be increased. However, there is an 
urgent need to address the relevance of this assumption and in which context, before false 
hopes and incorrect trajectories are predicted, when in fact the problem occurs on 
multiple scales and increasing the biomass of these herbivores may have little influence 
on resilience. Besides, managing for high levels of herbivory at low latitude compared 
with managing for low biomass of herbivores at high latitude needs further consideration, 
especially in the face of global climate change when geographic boundary shifts are 
common place and if this dichotomy is correct, then, Where is the latitudinal boundary 
where we shift strategies? and Why is it there? 

Other management solutions discussed include: 1) more monitoring in MPAs (8-32) and 
2) the use of satellites to forecast bleaching events. The later is even less convincing than 
the former. Remote tools, “help managers prepare for bleaching events so that when the 
event occurs, managers can have the necessary capacity in place to respond”. I wonder 
what that capacity is, and I wonder even more how they will respond? These two 
solutions do not facilitate management for climate change unless the monitoring is 
hypothesis driven and specific to assessing an adaptive management strategy.  

Case studies (8.4) The case do little but reiterate. They give few options of active forms 
of adaptive management except on the Great Barrier Reef, which is an exemplary 
example, but managed under entirely different laws (Australia).  
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