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Diane Wickland: Overview of CCSP draft Chapter 9 (note that both the 10 page chapter and a white paper are available on the CCSP web site)

The carbon cycle is an integrated problem. Carbon is essential to life (food, fiber, and energy). The increasing concentration of CO2 in the atmosphere is an issue of concern for climate change. The U.S. Carbon Cycle Science Plan (1999) was written to address the need for unbiased comprehensive scientific information about sources and sinks. This plan outlined the basic research strategy that is needed for the next decade.

Carbon is a driver of climate change through forcings such as CO2, CH4, CFCs, black carbon, biomass and land cover. Carbon cycle uncertainties are substantial in both emissions (fossil fuel and land use change) and uptake (ocean and unidentified land sinks). Carbon cycle uncertainties are an important component of the uncertainties in projecting climate forcing.  Three of our questions look at major aspects of these uncertainties (ocean carbon uptake, the North American carbon budget, and land use/land cover change). Research is needed to reduce uncertainties and to project future CO2 concentrations in the atmosphere. It is possible to manage carbon to reduce and/or offset CO2 in the atmosphere. There are two overarching questions that motivate carbon cycle research, one focusing on societal needs and the other focusing on scientific needs. Beneath these overarching questions are 6 more specific science questions: 1. identify the missing terrestrial sink, starting first in N. America; 2. ocean sources and sinks; 3. global sources and sinks (to look at the integrated picture at global scale); 4. past, present and future land use change and resource management; 5. credible projections of CO2 and processes; and 6. evaluation of carbon management and the efficacy of mitigation options. 

There are key linkages between carbon cycle research and other USGCRP research elements, especially LULCC, Ecosystems, Human Contributions, Climate Variability and Change, and Atmospheric Composition.

The North American Carbon Program (NACP) is planned to make progress in one geographic area. This plan provides an example of a coordinated research effort that encompasses  all the questions outlined in the Carbon Cycle chapter. There is considerable overlap between these planning efforts. The NACP will include an observational framework with networks of in situ, airborne, and satellite observations. The NACP will attempt to quantify the carbon budget for N America, and to develop predictive models of carbon cycle response to climate and human activities.

Chris Field: process, content, consequences. 

The carbon cycle chapter is a result of many conversations in the scientific community. The process has been very transparent and inclusive, and has taken much work both within the research community and the Federal agencies. There has been solid interagency cooperation. The plan builds effectively on existing knowledge. 

Scientific Strengths: The plan addresses a broad range of controls on carbon cycling. It shows a progression from observation to understanding to exploring possible futures. The plan integrates top down and bottom up constraints; it is most encouraging to see these independent methods being compared.  The plan defines uncertainties in a critical manner, and provides a foundation for investing in further research or climate mitigation or technology. Providing the information basis for societal decisions is the most important role of carbon cycle research. This information is needed for preventing undesirable outcomes and for connecting risk with uncertainty. The program elements and questions are all linked with top-down and bottom-up constraints. All provide access to regional budgets, and all provide a basis for evaluating carbon futures. All will contribute to “State of the Carbon Cycle” reports. We can sort out the elements that influence sources and sinks at smaller scales (as planned in the NACP) that will ultimately help us to understand global scale sources and sinks. Ocean carbon dynamics is also very important —our understanding is improving quickly. The Carbon Cycle Science Program establishes a framework to lead to advances in global quantification of sources and sinks. Understanding of the carbon cycle has changed drastically in past 5 years. It has become clear in recent years that the missing terrestrial carbon sink is probably due to land use changes rather than to CO2 and nitrogen fertilization. There are both scientific and societal payoffs in the projection of possible futures for atmospheric CO2 and CH4 (including risks and consequences, new approaches and technologies), and in developing the scientific underpinning for carbon management (such as cost-benefit analysis and science that provides a common reference for diverse management approaches)

Areas to improve: 

· Understanding carbon cycle responses to multi factor global change.

· Interdisciplinary/inter-chapter integration.  

· Vulnerability to unexpected surprises. 

Consequences: Much is already known, and we already can inject what is currently known into policy and management. 

Alan Lucier: Forest products industry. 

General comments: The plan is logical and comprehensive. It provides a vision for research.  There is little to criticize.

Next steps: Drill down into the current R&D portfolio, identify strengths and weakness, and fill gaps.

Strengths: 

· Efforts to quantify sources and sinks in forests.   Examples: FORCARB, FACE, Ameriflux. Suggestion: accelerate improvements in the FIA, which has the capacity to provide ground truth for remote sensing data. 

· Effort to assess the carbon sequestration potential of existing forests, and how forests might change in response to increased CO2 and other variables. FACE is very important in this effort. Suggestion: There should be more emphasis on hypothesis testing. 

Weakness: There is not enough emphasis on research and development for enhancing forest sequestration and biomass energy production. For example, what are the effects of forest management and wood processing on the carbon cycle?  A comprehensive whole system approach is required.  Suggestion: A research consortium approach combining the efforts of agencies, universities, national labs, NGO’s and the forest industry.  Private forestry companies are already signed on to this effort, which will include carbon cycle science, development of measurement technology, and energy--environment analysis. 

Forest productivity has increased in recent decades. Forest potential should be highlighted in the carbon cycle strategic plan chapter. Research is underway to better understand forest carbon sequestration all over country. 

Managed forests play an important role in the global carbon cycle. Forest management can be optimized for carbon sequestration, biomass energy production, and other economic/social objectives.  This approach will require cost effective methods for measuring and monitoring carbon stocks, and will support incentives for scientific study of forest carbon sequestration. 

Steve Japar: Atmospheric Chemist. (Ford Motor Co.)

General comments: The plan is comprehensive, but key questions have considerable overlap.  The amount of redundancy makes it difficult to follow discussions throughout. 

Suggestion: Recall the overarching questions in the 1999 Carbon Cycle Science Plan. 

What is needed: 

1. Identify and quantify sources and sinks (mechanisms, processes, interactions, impacts)

2. Global map of land use (satellite, in situ monitoring)

3. Model the carbon cycle (couple land and water, focus on interfaces, determine whether to use regional resolution or parameterization, and understand interactions between sources/sinks and land use. 

Ford’s research interests:

· Science underlying carbon mitigation/sequestration. 

· Black Carbon (impact of radiative forcing of climate)

· Effects of air quality on carbon sources and sinks (nitrogen fertilization, ozone and biomass)

Cautions:

--Mapping, remote sensing, and modeling are all fine, but to look into the future we must have underlying scientific understanding of processes and mechanisms and their response to perturbations.

--Data management is very important.  There is no point in collecting data if we have no way to manage it and use it.

Overall: The plan looks good, but vigilance is required.

Suzie Greenhalgh (WRI):  economics perspective. 

The principal questions are logical and comprehensive, but there is lack of sufficient detail on each core question to judge the overall worth of the strategy (particularly the economic aspects). 

The plan presents an ambitious and very expensive research agenda. Therefore further thought is needed on the development of partnerships. There is also need for further definition of the research questions, and, especially, research priorities should be highlighted.

Other general points: The plan should more clearly develop linkages to other environmental problems, such as water quality and biodiversity. The questions overlap and could be merged (for example, Q1 is subset of Q3). 

Suggestions:

Reallocate and restructure the research agenda into:

· Size and magnitude of carbon sources

· Physical and biological processes

· Economic and social aspects

· Options for managing carbon

In general, economic and policy influences need more highlighting. 

Question 1: Need more consideration of permanence of sinks, spatial variability, accounting procedures, influence on other factors (e.g., nitrogen cycle)., impact of climate on sinks, and economic and policy implications. 

Question 2. Missing linkage to water cycle and other problems such as hypoxia. 

Question 3: Economic and policy influences are left out. Animal based sources are left out. Land fill sources are left out.  These influences all relate to population influences. 

Question 4: Need more consideration of spatial variability, impact of climate change, and animal sources of emissions. There is too much emphasis on carbon sequestration. 

Question 6: Need more emphasis on the impact of carbon management in relation to other ecosystem services, particularly unintended consequences. Need more consideration of carbon management options in freshwater systems. 

Questions/Discussion:

Tony King (ORNL): He read chapter with lot of background and knowledge of what it will build upon. Question: everyone wants to see more details. Is this the right document to have this level of detail or where does that belong?

Answer: Diane: we will revise this plan based on comments. This level of detail would be in the Carbon Cycle Implementation Plan, which will be the next document to be released. 

Janine Bloomfield (Environmental Defense): Regarding Q5: How do you define what a dangerous level of interaction with climate is? Can we define thresholds that decision makers can use to define their actions? 

Field: These are important questions that need to be addressed by the plan as a whole.

Bill Emmanuel. (UVA) Question pertains to call to predict CO2 and other GHG in next 50 years. Is it feasible for private forest industries to specify geographically their specific future management plans? 

Lucier: No, this is not possible legally. Private forestry accounts for only about 14 % of forest land, so even if future planning were available for these areas, they would only account for a small piece of the puzzle. 

Berrien Moore (UNH, IGBP)  Endorsed restructuring of questions as proposed by Greenhalgh.  Also emphasized that independent verification is necessary for assessing management practices. Atmospheric CO2 and inverse techniques allow for this. Need to develop technologies of atmospheric measurement that do NOT depend on solar illumination. Recommended that an investment should be made for that. 

John Stone: (Environment Canada) Regarding cooperation with Canadian research plans, “We need to talk!”  Two observations. 1. policy 2. science. Many in Canada see carbon sequestration in terms of credits with a price. Many are interested in targeted investments. He was happy to hear Lucier’s comments. It is important to verify carbon stock changes, and to suggest where investments in carbon sequestration might be worthwhile. 

Science comment: Water covered land is important to the carbon cycle because it is a pathway for transfer of carbon between pools. For full carbon accounting, rivers and lakes need to be included in plan. 

Ralph Overend (NREL). The plan didn’t take enough account of economic human activity, especially agricultural activity. Human activities as an economic driver of the carbon cycle should be incorporated. 

George Hurtt (UNH). Question: The state of knowledge sections are very brief and unreferenced. What is the rationale for not including references? 
Comment: Knowledge of uncertainties about sinks and sources is very important

Steve Japar: The “state of knowledge” sections are so short that they are essentially not useful for anyone. He agrees  that a better job on these sections would be helpful, and that they would be improved by adding citations. 

Tom Watson (NOAA): The plan does not include enough emphasis on linkages between the Water and Carbon cycles.

Ron Nielson (USDA, FS): The plan needs more details or focus on specific critical research gaps, analogous to the problem of clouds for climate modeling.  For example there could be more emphasis on understanding interannual and decadal variability. How can we partition human and natural sequestration of carbon? If the climate changes—and the world becomes greener—does this effect partition as a human caused benefit? Social interactions with the carbon cycle need to be addressed. There should be more emphasis on nutrients (N and P) and post disturbance recovery processes. The role of physiological acclimation in response to climate and CO2 needs more attention.

Pat Zimmerman (S. Dakota School of Mines and Technology). The plan identified key questions. Changing land use and sequestration can affect emissions of other trace gases and chemicals (e.g.,  isoprene). The plan needs further mention of the effects of these species on oxidative balance.  The transfer of science to policy is not as linear as the plan suggests  Policies are already being implemented at the state level. There is a need for a science clearing house to avoid poor plans, however well-meaning. 

Dave Bresheers (LANL):  Summarized comments submitted by LANL scientists in 7 categories: Better overall organization, less overlap. More emphasis on feedbacks, thresholds. Improved carbon measurement methodology. Improved coupled modeling. More experimental methodologies. More comprehensive atmospheric chemistry. More explicity in linking the carbon cycle with carbon management and sequestration. 

Caesar Izarraulde (PNL/UMD): The plan does not adequately address the role of ocean carbon sequestration. The plan does not adequately address the transfer of carbon from and to oceans. Erosion and sedimentation are important.

Danny Day (EPRDA). This program will generate hundreds of business proposals.  There should be a source  of data for business purposes for innovators to take on new challenges. Data are needed by the business community to show economic incentives and tocreate jobs. 

Alan Solomon (EPA): The initial goal for the length of the plan was 40 pages. Logistically this plan should not have details. It needs to be succinct.  It could be put on the web with links to relevant information with details. 

Chuck Rice. (Kansas State, CASMGS). The link between carbon and N2O should be explicit for full carbon accounting. Economics of some of the practices need to be included. Energy analysis is also needed. The plan presents a good overview, and does not need more details. Biological/physiological/microbiological processes are a bit weak (e.g., controls on soil respiration). 

Steve Japar: Putting the summary of current knowledge up front might be better, with much more detail. Everyone wants to add more about something different. 

Ian Myrtle, (World Bank): What are the criteria for setting priorities in terms of funding? What are the priorities?

Barry Rock (UNH) Throughout the document there is a lack of primary sources.

There is a direct connection between physical and chemical climate. Should impacts of changing air quality be addressed in this section with linkages to carbon cycle?

Albert Mear(?) (NIST) A measurement assurance program is needed. CO2 information should be standardized. There is a need for data standards so that measurements agree.

Martin Manning (IPCC WG 1):. The need for synchrony between US plans and the next round of IPCC assessments should be addressed. Two figures showed by Diane understated the uncertainty. The uncertainty of the present carbon cycle in models is very large when feedbacks are included. There is a good chance uncertainty will be reduced in many areas such as, clouds, aerosols and albedo in climate models.  New models are coupling vegetation— and show very different scenarios.   Carbon-climate feedbacks may be very important.  He would like to see this plan help policy makers avoid risk

Tony Janetos (Heinz Center);  The plan’s focus is on science. There is not much about industrial processes. The plan doesn’t have much about other strategies such as deep sea injection and geological sequestration. If this group doesn’t look at these issues, what is the place for interaction between science and industry (those who are considering technological options)? 

