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COMMENTS ON CHAPTER 4 IN VIEW OF ORGANIZATION OF THE ENTIRE PLAN

1. The material in Chapter 4 is of the utmost importance; indeed, it should be regarded as the heart of the entire plan.  The chapter contains much of great insight and value.  In particular, the emphasis on synthesis of research to support a broad range of decisions and policies (including policy and planning, but also operational and resource-management decisions) by multiple stakeholders (private-sector as well as public-sector, at national, regional, and local levels) is excellent.

2. The material on decision support systems in this chapter is of such importance that it suggests a large-scale reorganization of the strategy document.  The material on decision support presently in Chapter 4 – suitably expanded and improved –could comprise the  bulk of the CCRI, while the material on “Research on key climate change uncertainties” would be integrated into the “Climate variability and change” section of the GCRP, presently in Chapter 6.

3. Such a reorganization would bring two advantages.  First, it would provide a coherent basis for the division of tasks between the CCRI and the GCRP that is presently lacking.  The GCRP would be the program of scientific research, while the CCRI would comprise the analytic activities to synthesize knowledge and research results, and the consultations between relevant experts and stakeholders, to adaptively support decision and management information needs, in view of continuing advances in knowledge, technological capabilities, and management priorities and concerns.

4. Second, this reorganization would eliminate confusing duplication that presently exists between the “key climate change uncertainties” in Chapter 2 and the program of research on Climate Variability and Change in Chapter 6.  Moreover, merging the three research topics from Chapter 2 (which, by the way, are entirely appropriate to identify as the key near-tem priorities in climate-science research) into the climate research section would help to sharpen the focus and near-term prioritization of tasks in Chapter 6.  (In fact, a similar sharpening of near-term priorities would be valuable throughout the other chapters that make up the GCRP.)

5. The remaining set of tasks in the present CCRI – “Climate quality observations, monitoring, and data management” –could defensibly go either into the re-organized CCRI or the GCRP.  They have a different organizational problem, however:  confusion and duplication between these tasks in Chapter 3, and the “cross-cutting challenges” of observations and information systems that are included in Chapter 12.  These activities are indeed cross-cutting, integrating and supporting both the research tasks in the GCRP chapters and the decision-support activities that I am proposing form the core of the CCRI.  Consequently, they could go into either part of the plan and program.  In my view, they would make more sense as a second pillar of CCRI – i.e., CCRI would comprise decision-support activities and cross-cutting activities – but whether in the CCRI or the GCRP, the material in Chapters 3 and 12 should be together.

CHAPTER 4: OVERALL COMMENTS ON ORGANIZATION AND PRESENTATION 

1. Despite its importance, and despite containing much excellent material, the present draft of Chapter 4 suffers from several severe – but readily correctible – weaknesses.  It is possible that these simply reflect haste in drafting.  Much of the language is highly obscure, much of the chapter dwells at the highest level of generality and abstraction, and there appear to be a number of contradictions.  In addition, the large-scale organization of the chapter is incoherent.  It is barely possible to discern the differences between the major sections of the chapter, in that nearly identical ideas recur repeatedly in multiple sections.  The overall impression is that many cogent, insightful ideas and proposals were put into a blender and chopped into a uniform puree, such that a little of every idea appears in every paragraph.  As a consequence, in many instances it is far too difficult to tell what specifically is being proposed.  Granted that this is a strategic plan, not an operational implementation plan, but some level of specificity, even if only of the form of illustrations, and a great deal more clarity of organization and language, are essential if the great potential value of this part of the plan is to be realized. 

2. The most central weakness of the chapter is that it does not consistently reflect the status of “decision support” as an activity that bridges the domains of scientific research and democratic policy-making, but is distinct from both of them.  Decision support activities synthesize current knowledge and uncertainty in view of the decision responsibilities, priority concerns, and information needs of specific decision and policy-makers.

3. The draft must affirm much more clearly, coherently, and forcefully the centrality of decision-making under uncertainty.  The discussion of decision-making under uncertainty should stress the following points:

a) The importance of identifying and prioritizing specific uncertainties; 

b) The importance of identifying and quantifying the extent to which important decisions and valued consequences depend on specific uncertainties.  In a practical decision-making framework, not all uncertainties are created equal:  some may be crucial for determining valued consequences or preferred decisions, while others may not matter; 

c) The importance of jointly considering the costs of making wrong decisions of both kinds: acting when you would not have wanted do, had you known more (Type 1 errors); and failing to act when you would have wanted to, had you known more (Type 2 errors);

d) The importance of considering decision-making, research, and analysis, as a linked set of adaptive activities, so in some circumstances the preferred path may be to take a small action, learn more, revise and adapt your action, learn more still, etc.

4. The chapter must also treat uncertainties much more systematically and comprehensively, in two related ways.  First, while uncertainties of earth sciences, ecosystems, and other climate-responsive systems (e.g., water) must be considered, so also must the full range of socio-economic uncertainties including demographics, economics, and technology.  Second, in providing support and analysis for any potential decision (again, including decisions **not** to take action), uncertainties of costs and of benefits must be considered symmetrically.  The following paragraphs discuss several systematic weaknesses and asymmetries in discussion of uncertainty in the present draft.

5. A crucial, systematic weakness throughout the chapter is that whenever any potential decision concerned with emissions trends or mitigation trends is alluded to, the chapter expresses an exquisitely refined concern with the need to protect against “Type 1” errors.  (For example, in the context of mitigation decisions, a Type 1 error would mean erroneously concluding that significant anthropogenic perturbation of earth systems was occurring and consequently that a concerted mitigation effort was justified, when in fact it was not.)  For example, many passages in the present draft appear to imply that acute earth-science uncertainties by themselves provide compelling justification for a stance of “watching and waiting”, remaining at the status quo and taking no concrete action.  In contrast, there is extremely limited attention given to Type 2 errors – e.g., in the same mitigation context, erroneously concluding that no significant anthropogenic change is occurring and consequently that no mitigation effort is justified, when in fact it is.  In attempting to conduct high-quality analysis for support of decision-making under uncertainty, such an acutely asymmetrical treatment of uncertainty is indefensible.  It is even more indefensible when well-established cognitive and perceptual biases that irrationally favor the status quo are taken into account (e.g., Samuelson and Zeckhauser, ..).  (So beyond at a minimum restoring symmetric treatment for type 1 and type 2 errors, uncertainties in costs and benefits, the plan should also stress the omnipresence of these well-documented processes that introduce the same direction of bias into decision-making as is already reflected in the language of the plan.) 

6. A closely related example of an irrational asymmetry in the report’s language is the repeated and prominent exhortation not to focus exclusively on worst-case scenarios.  E.g., “Ensure that a balanced approach is taken that maintains objectivity and avoid focusing on “worst-case analysis” alone.” (pg. 45, lines 23-25)  While it is of course important not to focus on worst-cases alone, the plan is silent on the parallel importance of not focusing on best-cases alone.  Focusing on a best-case scenario “alone” would in fact be an even more inappropriate and risky strategy than focusing on worst-cases “alone,” since risk-aversion implies that worst-cases do – and should – figure more prominently than best-cases in evaluation of decisions under uncertainty.  The far more important point, however, is the need to avoid focusing on any single-case projection, whether best, worst, or in between. 

7. A similar asymmetry occurs repeatedly through the chapter in the discussion of the limitations of climate-model projections in supporting analysis of climate impacts (e.g., pg. 40, lines 25-33, pg. 44 lines 13-17).  It is true and important that climate-model projections grow less reliable as the spatial scale shrinks, while many important domains of impacts principally occur and can only be coherently analyzed at relatively fine spatial scales.  But the plan is partly silent, partly obscure on how, in view of these weaknesses, it proposes to analyze potential impacts.  Granted that models are weak, increasingly uncertain, and sometimes contradict each other at the required small scales.  But many high-stakes decisions with multi-decade consequences are already significantly impacted by the possibility of climate impacts, so analyzing them with the range of tools that are available is more responsible than saying nothing.  By all means, use historical, spatial, and statistical climate analogues, use scenarios – but it is also necessary to use model projections, despite all their limitations – and to use the focused understanding of those limitations that results from the attempt to guide research and model-development efforts to improve the representations.  

In the same paragraph (pg. 40, lines 30-33), the draft states that, in implied contrast to climate-model projections, “regional and sectoral scale climate diagnostics and analysis, in cases where they prove accurate, can be used effectively in regional decision-making contexts.”  While this passage is extremely opaque, it appears to say that diagnostics and analyses of realized climate events can be used to analyze impacts and support decisions.  If this means using historical variability to examine responses of potentially climate-sensitive systems and associated decisions, that’s fine.  But it appears to renounce any responsibility to think systematically about potential future climate impacts – when this is precisely what is needed to provide useful analyses to support decisions – particularly decisions such as long-lived investment, R&D, infrastructure, land-use and zoning/planning that have multi-decade consequences – affecting potentially climate-sensitive assets and resources.  Such a stance would be the height of irresponsibility, as it would amount to waiting to assess impacts until they have happened – giving up any attempt to anticipate them in order to take advantage of potential opportunities and protect against potential vulnerabilities. (Remember – uncertainty of complex linked earth systems is pervasive enough that it will be fully possible to fight over attribution of cause to impacts – was it anthropogenic climate change, natural variability, other environmental changes, or something else – even after they have happened.

8. A Suggested Reorganization of Chapter 4:
 In view of these specific weaknesses, as well as the general problems of organization and clarity of the present draft, I would suggest that the chapter be reorganized along something like the following lines: 
1. Relevant decisions, and the stakes of climate: (How important is climate and global-change, for what, and to whom?) - Discussion of the stakes of climate and global change: the kinds of decisions that are sensitive to these issues (with illustrative examples, showing that they include linked choices about mitigation and adaptation, and many other policies and decisions that are not explicitly about climate change but in which climate is one factor that must be considered to assess the potential consequences and desirability of the choice, by private and public-sector decision-makers, at international, national, regional, and local scales.); the potential stakes of climate change in affecting many different classes of decisions;  the importance of considering the time-horizon of decisions; the importance of integrating decisions and continuing scientific research, environmental monitoring, and technological developments, to strategies can be adaptive to new knowledge and capabilities – both to seize opportunities and to manage risks as they appear.
2. The need for decision support systems, what are they, what do they do? Discussion of a) crucial importance of providing decision-support systems, in order for advancing knowledge to be accessible in timely and accessible form to decision-makers; b) unique character of decision-support activity, bridgins science and policy and yet distinct from both – responsibility to inform decisions requires exploratory, integrative, contingency-based analytic activities that are less conservative than scientific research, but still informed by collective expert judgments of the state of scientific knowledge; (And what is their relationship to democratic policy debate?)
3. A proposed cluster of linked decision-support activities.
- Scenarios exercises;
- Analyses of impacts of climate and global change, assoc adaptive responses, opportunities and vuln’ys:
- Analysis of mitigation strategies – including analyses of advancing knowledge of technological capabilities tightly linked to the CCTI (and other tech developments); economic analysis of mitigation costs, relationship of alternative emission pathways to other high-priority national policy goals (e.g., national security, economic growth, world trade liberalization, spread of econ development and liberty); and of relative efficiency of alternative forms of policies and measures;
- Integrated analysis of impacts/adaptation and emission trends/mitigation.  (via integrated-assessment modeling, quantitative analysis of uncertainty, identification and analysis of robust and adaptive strategies); 
- Stakeholder and consultative activities. 

SUGGESTIONS FOR THE DISCUSSION OF SCENARIO-RELATED ACTIVITIES 

(Whether or not these are fitted into the organization of the overall chapter/activity as I have suggested)

1. Note: the presentation of the material on scenarios by Jae Edmonds in the workshop was much more cogent and persuasive than the corresponding material that appears in the present draft text.  Several of my comments below are deficiencies that need to be addressed in the text, but were addressed in Jae’s Edmonds’ comments.  These should be taken as encouragement or elaboration to do what I think he is already proposing to do with this material.

2. Be clear about what scenarios are, as there is abundant terminological confusion.  In my view, it is most useful to think of scenarios as explicit alternative assumptions about future conditions that serve as inputs to more detailed analysis or modeling – i.e., the scenarios are not the central focus of analysis or its results; they are inputs.

3. Defined in this way, scenarios do not include either a) quantitative analysis of uncertainty, or b) examination of key vulnerabilities of climate-sensitive systems.  Whether the plan calls these activities part of scenarios of (my preference) something else, both these approaches must also be pursued. (In my suggestions below under “analysis of impacts” I suggest an approach to analysis of key vulnerabilities, based on “inverse analysis”.)

4. Scenarios should focus on the most important inputs (i.e., they do not need to provide complete descriptions of the future), and they should be as simple as possible given the requirements of the analysis or modeling activity they are serving.  In particular, scenarios are devices that limit complexity by cutting off the causal chain upstream of the variables included in the scenario: once the most important input variables have been identified and alternative values or time-trajectories for them specified, it is not necessary to identify how those values or time-trajectories came about. (And if you find on reflection that this truncation is not possible, you need to think again about whether you are analyzing the right problem and how you have framed it.)

5. Scenarios should endeavor to be internally consistent, within the limits of our knowledge of the relevant causal relations (e.g., Before proposing a scenario that combines sustained low economic growth and investment with rapid technological change, think very hard about how this could come about).

6. The reason to have an explicit activity devoted to the development of scenarios is a) to force a discussion about what are the most important inputs and assumptions, and; b) to compel you to make your assumptions explicit so these can be discussed explicitly, not buried in the model.

7. There are no “general-purpose” scenarios, except at the highest level of abstraction and generality (e.g., there can be general scenarios of nationwide population and economic growth):  Since scenarios specify the most important inputs for a particular analysis or model, or for a study of factors potentially affecting a particular decision, each scenario must be tailored to the particular needs it serves.  (Keeping “special-purpose” scenarios for particular analyses consistent with larger-scale scenarios of, e.g., national population and economic growth, requires careful attention to the organization of the process of scenario development – scenario groups for each specific analysis should be sufficiently constrained to ensure consistency with larger-level structure and assumptions – this is essential for analyses of specific decisions, problems, regions, and sectors to be comparable and capable of aggregation. 

8. In specifying values of key inputs in any scenario, always use multiple alternatives that span the plausible range.  Probe your collective view of what range is “plausible” aggressively, in view of systematic tendencies to excessive confidence in our predictions (i.e., we always draw ranges of unknown or future variables too narrow).  The range of input assumptions should also in most cases be wide enough to generate diverse, characteristic, and important behavior in the system being analyzed or modeled, in order to learn about its dynamics.  (Two qualifications to the preceding: 1) while always generating wide plausible ranges for the most important input variables, you must also avoid a combinatoric explosion by using one-point estimates or projections for all the other inputs that are judged not to be of the highest importance (and thinking hard about which are and which are not of highest importance is an essential element of the scenario-generation process); 2) If after pushing hard to broaden your assumed range of values for some input, you find that the response of the system being studied over this entire range is small, that is an important finding – i.e., it is not always necessary to drive the modeled system until it breaks.

9. The problem of developing relevant scenarios for climate and global-change analysis and decision support is much broader and harder than just developing emission-projection scenarios to drive climate-model projections.  Emission scenarios might be hard to bound, and hard to quantify the relevant range of uncertainty, but they are conceptually straightforward in that it is relatively clear what small number of aggregate assumptions are necessary to derive them (population, GDP or productivity growth, plus technical coefficients determining the energy intensity of output and the emissions intensity of energy, plus a few similar coefficients for non-energy emissions).  Scenarios for analyzing mitigation opportunities and policies are inevitably more complex because they require a more disaggregated look at the structure of the economy, capital stock, and technological trends.  Scenarios for analyzing impacts, adaptation, and vulnerability or resilience are the hardest of all, because of the extent to which key impacts are likely to depend on highly specific and context-dependent factors (and we don’t know which ones a priori).  The National Assessment made a serious, hard effort to develop a process by which specific analytic teams worked iteratively to define scenarios of key variables for their own analysis, constrained by aggregate scenarios of national-level population and economic growth.  Although this effort did not succeed, it represents by far the most advanced attempt yet made anywhere to address the problem of scenario generation for impacts analyses.  It is imperative that the proposed scenario activity review and learn from this prior attempt.

10. While everyone stresses that scenarios are not predictions but simply inputs to a “what-if” analysis, this needs to be highlighted again and again, along with its implications.  It is inappropriate to criticize scenarios as if they were being propagated as predictions.  They are contingencies, or inputs to a contingency-analysis exercise.  Their job is to probe alternative possibilities; the tests justifying the inclusion of a scenario are importance and plausibility.  Defining the boundaries of importance and plausibility are judgment calls, not precisely determined by research or analysis – but there are still sensible and foolish ways to define these boundaries (foolish ways include both too-wide and too-narrow ranges), and the choices made must be explicit and defensible.

11. In particular, it is a major error to apply any political or ideological filter to the construction of scenarios – whatever the specific politics or ideology.  This error typically takes the form of either a) only looking at good-news scenarios – as the IPCC scenarios only included relatively rosy assumptions about worldwide economic growth and development, or; b) only looking at futures that are likely to vindicate the policies and decisions that you support a priori.  Advocates of environmental regulations commit this error by focusing exclusively on scenarios in which uncontrolled emission growth is rapid and sustained.  Opponents of environmental regulations commit the same error by focusing exclusively on scenarios in which emissions growth slows sharply or even reverses due to autonomous technological change, even with no policy intervention.  Neither of these is a responsible approach to advising and supporting public decision-making, in either a conservative or a liberal administration.  The uncertainties and potential threats involved with global change are not matters on which public debate should be captured by ideology or partisan politics. 

ANALYSES OF IMPACTS OF CLIMATE CHANGE, CLIMATE VARIABILITY, AND GLOBAL CHANGE:

1. Analysis of the linked issues of impacts, adaptation options, vulnerability, and resilience is a crucial responsibility of the program.  Granting all the present uncertainties in our present understanding of climate and global change, major changes over several decades are a real possibility.

2. Consequently, it is imperative to do what we can with the knowledge we have in order to a) identify key vulnerabilities and opportunities; b) inform and advise current decisions with long-term consequences, such as infrastructure and other large-scale, long-lived investment decisions (both public and private), planning and zoning, flood-plain management, etc, and c) Help to guide research priorities, since it is where uncertainties about potential impacts on important resources are the largest that the greatest near-term effort is justified to reduce uncertainties.

3. The present chapter has two big gaps.  First, though there are allusions to analysis of impacts and adaptation buried throughout, this area of activity is not addressed prominently or explicitly enough in view of its importance.  Second, while climate and decisions are discussed explicitly and at length, all the resources and systems that mediate human concerns about climate – e.g., freshwater supplies, ecosystems, agriculture, forests, extreme events, infrastructure, coastlines, etc – are left to the reader’s imagination.  While these are identified as areas of research in the GCRP chapters of the plan, it is crucial that they appear explicitly as topics of linked research and analysis under the decision-support activities addressed in this chapter.

4. Although it is correct that the uncertainties and weaknesses of climate-model projections grow larger as you look at smaller spatial scales, there is useful information already available in model-based projections – as there is in other approaches to constructing climate scenarios – at the spatial scale of major sub-continental regions.  In some regions and for some resources uncertainties are more acute than for others: e.g., model projections are more robust for Alaska, the Southwest, the Northwest, and the Great Plains, than they are for the Southeast.  It’s not irresponsible to use this information; rather, it would be irresponsible not to use it.

5. Analysis of impacts, adaptation, and vulnerability/resilience must not look at climate-change in isolation, but in the context of other prominent changes, stresses, and trends that are likely to affect the same resources over the same time-horizon.   The point of concern is not the partial derivative of climate-responsive systems with respect to climate alone, but the total derivative given plausible projections of multiple parallel trends in climate, other forms of environmental change, and relevant economic trends – including the cross-products, which might reduce or increase sensitivities when analyzed with respect to climate alone.  Only such “multiple-change” or “multiple-perturbation” analysis can let you answer the fundamental questions, a) How important is climate change?, and b) What are the highest-priority vulnerabilities and opportunities?  (Granted, the need to consider multiple perturbations in parallel poses great challenges to the process of generating scenarios.) 

6. The present discussion appears in several places to imply that analysis of potential impacts should await “systematic reduction of uncertainty in climate model projections.”  This may or may not be intended, but if intended it would represent a major error.  It is crucial that analysis of potential impacts and related issues start now, and that this analysis proceed in parallel with continuing efforts at reduction of climate uncertainties.  Analyses of impacts must be continually refined as we learn more – not just about climate, but also about the dynamics of climate-responsive systems – and must be used to iteratively identify and prioritize the key uncertainties that will guide a practically oriented program of scientific research into climate and climate-responsive systems.  Although this is absolutely the right thing to do, it poses the risk that you must defend the program against opportunistic charges that you’re being alarmist.  This is a risk that must be accepted, and addressed by being scrupulously honest about what you are doing:  examining and analyzing significant possibilities, threats, and opportunities, because decisions have to be made under uncertainty.

STAKEHOLDER CONSULTATION ACTIVITIES:

1. The emphasis throughout the chapter on stakeholder consultation is entirely appropriate.  Such detailed, sustained, two-way consultations are an essential component of decision-support activities.  They are necessary to assure that the analyses conducted are timely, relevant, accessible, and address the most important issues for decision-makers.  They also are necessary to engage resource managers and other stakeholders in collaboration to identify priority concerns, key uncertainties, and valued consequences, and to secure access to relevant data, expertise, and operational and analytic skills.

2. Such sustained consultation requires a sustained commitment to real effort and resources.  The GCRP during its first twelve years undertook such consultations intermittently, with uneven resources and organization: while the activities of the GCRP gained much from these efforts, they also fell far short of their potential – and left a lot of people feeling that they had been initially engaged, then dropped.  In many cases, existing relationships, partnerships, and consultative bodies are still there to be tapped.  The CCSP should take up this task and do it better: with clearer objectives, better organization, better lines of accountability, and more reliable commitments regarding resources and access.  Note that the reliability of commitments to resources and access is more important than the overall level:  the biggest failure of prior consultative activities under the GCRP was making broad, excessive promises, then reneging on them.

3. It is crucial to recognize that stakeholder consultation processes are not the same as scientific research.  The outputs of consultative processes may provide valuable input to research and analyses, and may in some cases lead to work of sufficient scientific or technical quality to meet the highest professional standards (e.g., peer review or equivalent).  But this is in no way assured, and is not the central purpose of the activity.  Far more frequently, the outputs of consultative processes do not pass muster as scientific research.  For the CCSP, this poses additional management and communication challenges of clearly distinguishing the character of different outputs – i.e., products are clearly distinguished according to the degree of analytic and research rigor that they reflect, so results of consultative processes are not at risk of being confused with research.  (Similarly, results of consultative processes should not be attacked as if they were presented as research – but this is a problem over which architects of the plan have only limited control.)  This issue of appropriate characterization of disparate outputs of the process is a major structural and managerial challenge, a challenge which our failure to handle adequately in the National Assessment led to many of the subsequent intense fights over the assessment. 

HOW TO USE THE NATIONAL ASSESSMENT IN PREPARING THIS PLAN:

4. The stark absence of any reference to the National Assessment in the present draft plan, or even any use of the word “assessment,” is counter-productive – both to your substantive objective of producing the best and most useful plan you can, and also to the political objective of repudiating what has come to be perceived – erroneously – as a partisan political agenda in the national assessment.  Even if I cannot persuade you that the characterization of the National Assessment being advanced by such groups the “Competitive Enterprise Institute” as a biased, unscientific, political exercise is wrong (and I would be delighted to have the opportunity to try), the plan will risk being an embarrassment to the administration if it looks like an attempt to rewrite the history of research and analysis on this issue.

5. Many of the tasks proposed in this chapter have been previously attempted or initiated by the GCRP, in particular by the National Assessment.  The research and analytic and decision-support tasks that you have identified – as we did – are the highest-priority tasks that must be undertaken to understand climate-change and other dimensions of global environmental change, and to support and inform responsible decision-making.  This is not a partisan issue.  The challenges of providing the best-founded and most responsible information to support policy deliberations, management, and decision-making are essentially the same, regardless of the politics of the administration – and in particular, regardless of whether the program serves an administration that supports or rejects the Kyoto Protocol, or that is supportive or skeptical toward early emission-mitigation commitments more broadly.

6. As with any enormous, ambitious, and diverse programmatic and research activity, there was much in the National Assessment that was of great value, and much that was weak.  However critical you may be of the National Assessment, and whatever the commitments of this administration not to build further programs on it, it is imperative to learn from its experience in three ways – none of which would comprise “building” or “basing” the present program on the Assessment.

7. First, the new plan must note and seek to extend the strongest of the scientific contributions made by work done under the mandate of the national assessment – which have by and large been published in the peer-reviewed scientific literature, so are accessible without any need to explicitly associate them with the Assessment.  There are many examples, but a few of the most important that come to mind are a) the VEMAP analyses of modeled changes in ecosystems under alternative future climate-change scenarios (this needs further work on model development, evaluation, and criticism – and also replication of ecosystem-model runs under additional climate scenarios: the Assessment was, after all, only able to use two model runs); b) the analyses of changes in seasonal snowpack and streamflow in the Columbia River Basin under seven alternative climate-change scenarios, and; c) the projections of Great Plains agricultural production under alternative climate-change and CO2-fertilization scenarios, and d) the analyses of historical trends and model-based projections of the distribution of the intensity of precipitation and streamflow events.  To its credit, the present draft of the plan does reflect a number of these contributions, but a number of others that are not mentioned still reflect high-value opportunities for the present plan to advance and improve on previous work.

8. Second, the authors of the National Assessment “Foundation” report fully recognized that there were many limitations and inadequacies to their work, and prepared a lengthy report documenting what the limitations of the Assessment implied for highest-priority scientific research.  In other words, this report asked, “what further research would be needed to do a better job of assessing impacts, vulnerabilities, and adaptation opportunities?”  This is a question that the current plan must address, however critical your view of the National Assessment.  This report has been through two rounds of peer-review, and is now forthcoming in the journal Climatic Change.  (You may already be familiar with the report, but in case you are not I attach a copy of the final text for your convenience.).

9. Third, the experience of the National Assessment – including its successes and its failures – holds valuable lessons not available anywhere else about the processes and methods of integrating existing scientific research, analyzing potential scenarios, contingencies, risks, and opportunities, and synthesizing available knowledge to support decision-making.  These are the same broad challenges that confront the present plan, so it is essential to critically evaluate the experience of the assessment, to diagnose and learn from both its successes and its failures, in order to strengthen the new plan.

