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The seventh meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held April 16-17, 2003 at the National Science Foundation in Arlington, Virginia.

Wednesday, April 16, 2003

Welcome and Introductions

Dr. David Skole, Chair, AC-ERE, called the meeting to order at 8:30 a.m.  Introductions were made.  Dr. Skole said a major focus of the meeting is the challenge of implementing the recommendations made in the 10-year ERE outlook document.  Dr. Margaret Leinen, Assistant Director, Directorate for Geosciences, presented Dr. Skole with a gavel for his first meeting as Chair. 

Status Report on NSF Budget and Environmental Program

Dr. Leinen provided information on the NSF Budget.  The budget for FY 2003 reflected an increase of 12 percent over FY 2002 but since the budget was not finalized until March, NSF was operating on a continuing resolution.  For FY 2003, there was an increase to $70 million for the Biocomplexity in the Environment (BE) Priority Area.  There was continuing interest by Congress in Microbial Genome Sequencing and the Ecology of Infectious Diseases.  There is $149 million in the Major Research Equipment (MRE) account, with HIAPER receiving $25 million and EarthScope receiving $30 million.  NEON was not funded by Congress but was deferred without prejudice.  The President’s budget requested 50 new FTEs for NSF, but only 25 were approved.  NSF requested an additional 30 IPAs [intergovernmental personnel] for a total of 170.

For FY 2004, the President’s budget, which was based on FY 2002 because of the continuing resolution, was for an increase of 9 percent, twice the increase of any other science account; however the increase for FY 2003 was at 12 percent.  In appropriations hearings, both the Senate and the House recommended a greater increase.  MRE was requested at $12 million, HIAPER at $25 million, and EarthScope at $50 million.  For the first time, there were recommendations for out-year requests in the President’s budget.  These were identified as Scientific Ocean Drilling in FY 2005 and Ocean Observatories in FY 2006.  

Biocomplexity in the Environment (BE Competition)

Dr. Leinen summarized the awards resulting from the BE competition:

· Dynamics of Coupled and Human Dynamics  (72 large and 14 small proposals, $7.3 million).  This shows great growth of the community and good response.  NSF is impressed with the quality of the proposals, and the powerful partnerships that are forming.

· Coupled Biogeochemical Cycles (90 proposals, $10.4 million).  A trend is beginning towards proposals in comparative ecosystems. 

· Genome-Enabled Environmental Science and Engineering (24 proposals, $6.5 million). Four panel members and several proposers were former funded post docs, which show a payoff in encouraging interdisciplinary research at that level.

· Instrumentation Development for Environmental Activities (31 proposals, $4.7 million). USDA participated in the evaluations, but they did not have an interest in the top-rated proposals.   

· Materials Use: Science, Engineering and Society (19 proposals, $5 million).  Incubation activities were funded in this first year. 

The last PI meeting showed a great diversity in the community.  In September, there will be another meeting of all of the BE PIs.  Last year’s success rate was about 15 percent, with only 10 percent the first year.  Other agencies are becoming involved in some of the interdisciplinary projects, such as the carbon cycle and water cycle.

A workshop on interdisciplinary research will be held this week for university administrators.  The National Science Board (NSB) is interested in the challenges of interdisciplinary research. 

Follow-up to “Synthesis” Report 

Rollout of the Report 

Dr. David Skole provided an update on the rollout of the 10-year ERE Outlook document entitled, “Complex Environmental Systems: Synthesis for Earth, Life, and Society in the 21st Century – A 10-Year Outlook for the National Science Foundation.”  The rollout event in January was well attended and many directorates were represented.  It generated a lot of interest in the community and major press coverage.  The Chair of the National Science Board (NSB), which had provided the impetus for the study, gave a presentation.  Dr. Skole and Dr. Leinen addressed the group and also followed-up with the Office of Management and Budget (OMB) and the Office of Science and Technology Policy (OSTP).  Six thousand hard copies have been distributed.  

Response of NSF, Other Agencies and the Community

There have been many outreach activities to agencies, professional societies, and universities, but more are necessary and Dr. Skole asked the AC-ERE to assist him. Many deans have asked for help in promoting this initiative that they view as important in advancing their programs.  The barriers to interdisciplinary research still exist and the participation of the AC-ERE is critical.  Dr. Margaret Cavanaugh and Dr Leinen have been very involved in outreach. Dr. Leinen noted that it is important to stress that environmental science is physical and biological science, and not biomedical science as supported by the National Institutes of Health (NIH).  Dr. Leinen is hopeful that Complex Environmental Sciences will begin to be funded in the FY 2005 budget.  

There was interest and positive feedback expressed after a briefing to the OMB and the House.  In response to a question about whether the report was distributed to industry, Dr. Cavanaugh said that the report was presented to professional societies with membership in industry.  Dr. Robert Lichter, the CEOSE representative, said he thought the report should also be presented to industry leaders, and he would be willing to take that on. 

WG-ERE Input for NSF Implementation

Dr. Leinen said that the implementation of the document represents a great challenge to the culture of the Foundation to take on more multi- and interdisciplinary research.  At a recent retreat, the Working Group for Environmental Research and Education (WG-ERE) put together a prospectus for each tropical area in the ERE report.      

Complex Environmental Systems programs might be of three types: Disciplinary Environmental Research; Centrally-Coordinated Interdisciplinary Research (such as BE); and Jointly Conceived Interdisciplinary Research.  Time scales of implementation vary for activities that are ready to implement because of substantial community development of ideas (already in place); activities that need planning efforts to understand community needs or applicability to NSF (possibly with other agencies); and activities that need to be initiated, but will require implementation over the entire decade (long-term).

Mechanisms for implementation were proposed as follows:

· Expand or enhance existing interdisciplinary activities being led by directorates 

· Collaborate with priority areas other than BE (IT, Cyberinfrastructure) to make sure that environmental PIs are well included

· Evolve the BE priority area (continuation mechanisms after 5 years are concluded)

· Begin NSF-wide coordinated activity.

To proceed with the implementation phase, the Working Group considered by topical area the readiness of the research community to undertake the effort; whether planning efforts are already underway; the importance of the topic as indicated by the priority assigned by external groups; appropriateness for NSF; and the timeliness for collaboration with other efforts.

Priorities identified by the WG-ERE for early implementation are: 

· Sensors and sensor systems

· Environmental observing systems 

· Collaboration with other NSF-wide activities in environmental cyberinfrastructure

· Environmental education

· Water as a complex environmental system

In response to the solicitation for sensors and sensor systems released by the Directorate for Engineering (ENG) and the Directorate for Computer and Information Science Engineering (CISE), 35 of the 925 proposals submitted had an environmental theme.  Other disciplines wanted to participate in the solicitation, but it was not possible to include them because NSF was operating on a continuing resolution. Next year other directorates and themes, including environmental sciences, will be included.  More proposals in environmental areas might be submitted.

The WG-ERE formed a subcommittee on environmental cyberinfrastructure.  NSF had a symposium at NSF on observing systems that was so well received that an informal NSF-wide group formed to encourage coordination of observing systems.   

Other priorities, such as encouraging environmental education and water as a complex system, will require a lot of planning before they can be implemented.  The WG-ERE discussed potential programs in environmental education and is exploring the possibility of a “venture fund” to add funds for education to existing proposals.  Water as a complex system would represent an integrated theme that would cut across all of the research frontiers.  There are many important science issues associated with water and it is of great interest to other agencies, academic institutions, Congress, and internationally.  Government agencies have formed a new CENR Subcommittee on Water Quality and Availability. 

NSF is currently spending about $140 million in water research and the next step will be to see where the gaps are, particularly in interdisciplinary areas.  In order to go forward in developing the water theme, the AC-ERE could suggest topic areas in Complex Environmental Systems (CES) that are related to water. 

The AC-ERE highlighted “synthesis” in the document, and it has attracted a lot of attention Foundation-wide.  Synthesis distinguishes CES from core programs.  It may possibly become part of the BE priority area, and workshops could be conducted to encourage “synthesis.”  The next AC-ERE meeting will be in Santa Barbara in order to visit the National Center for Ecological Synthesis (NCEAS). 

The WG-ERE also considered the importance of scaling when looking at environmental systems.  There is a challenge in doing analysis that involves multiple scales such as scaling up the results of experiments and observations, as well as downscaling.  

Dr. Leinen raised the issue of the evolution of BE as it relates to the CES document.  It is anticipated that although research after BE will be interdisciplinary, it will be managed by the core disciplines.  The WG-ERE is considering mechanisms for keeping the BE portfolio interdisciplinary by adding “synthesis.” Further clarification of the BE evolution will be explored with Dr. Colwell.  A committee of Visitors (COV) meeting is scheduled for BE which will evaluate progress.   Dr. Leinen encouraged the AC-ERE to provide her with feedback on the proposed-implementation directions, conduct workshops, prepare “white papers” on relevant topics, and encourage community efforts.  

The discussion is summarized below:

· Dr. Skole thanked the WG-ERE for their input, and said work could begin in cyberinfrastructure and water right away.

· There is a need to involve social scientists in “water” and cyberinfrastructure.  There has been a disconnection between them and physical scientists working on the impact of global change.  

· Dr. Leinen said that the document laid out scientific questions, but did not get specific.   Suggestions were more thematic than programmatic.

· The study of water should not only be issue-based, but also place-based.

· CUAHSI has laid out specific observing systems and NSF could add value by employing synthesis.

· To encourage environmental education, find ways to link education into existing projects.  This will foster synthesis.

· Dr. Leinen said one of the most important issues for this AC-ERE is to evaluate how collaborations work.

· To help achieve synthesis, White Papers on important topic areas should be produced as a companion document to the Outlook document.  The Draft Cyberinfrastructure White Paper, which is included in the AC-ERE’s packet of information, was prepared by the AC-ERE.  It evolved from a panel of experts (outside of NSF) and a workshop organized by the environmental sciences disciplines and CISE.  It is expected that NSF will have a cyberinfrastructure priority by FY 2005 and the White Paper provides more focused advice on environmental cyberinfrastructure (ECI).  Dr. Leinen encouraged completion of the Cyberinfrastructure White Paper within the next few weeks.

· Dr. Skole asked the group to decide whether White Papers on implementation of other environmental issues are a good tool, what those issues should be, and the best mechanism for achieving them.  He said the White Papers are an effective way to expand the short discussions of important issues presented in the AC-ERE CES document.  

ERE Issues for Discussion with the Director

The AC-ERE identified the following discussion points for Dr. Colwell:

· What are the constraints for the evolution of the BE Priority Area?

· Staffing issues:  NSF is building collaborations with other agencies and conducting interdisciplinary research and this requires more staff. 

· How is NSF dealing with the new requirements for teachers?

· Has the review system been revised as a result of interdisciplinary and multidisciplinary proposals?

· The AC-ERE Outlook document was prepared as a result of an NSB initiative.  Are their other directives from the NSF forthcoming?

Synthesis Panel: Research at the Interface of Economics and Environment

Dr. Elizabeth Kelly and Dr. Tom Baerwald, NSF, co-chaired a panel on Research at the Interface of Economics and Environment.  A focus of the AC-ERE’s Outlook document has been multidisciplinary approaches to Coupled Human and Natural Systems.  Three panelists attended the AC-ER meeting and made presentations.  

The panelists were charged to address three areas:

· The relationship between complex environmental systems (CES) and economic sciences.

· Identifying problems and challenges at the interface of the two.

· Providing insight on immediate needs for research and capacity building.

Dr. Cutler Cleveland, Center for Energy and Environmental Studies, Boston University, a panel member, addressed the AC-ERE and spoke on Complex Ecological-economic Systems: Research and Education Priorities.  His presentation addressed three topics:
· What is interdisciplinary research?

· What is the relationship between ecology and economics?

· What is the review process at NSF?

He defined the relationship between ecology and economics as a group of interconnected systems as was shown in a graphic of a Global Life Support System.  Economy is a subsystem driven by energy items, such as wood and oil, resulting in a flow of economic materials.  The backdrop of all of this is ecosystem services.  Much of what we think of as interdisciplinary has to do with the flow of energy systems.  We are too focused on impacts and not on driving forces.  The economic subsystem is at the core.  Real policy leadership lies in the human realm.  

Human population is increasing as is our ability to transform natural systems, but we are also faced with uncertainties and surprises.  Our ability to affect change grows, but we also have to increase knowledge and its dispersion.  We see more integration but reductionism and complexities add to the problem.

There are many complex issues, and an insightful study of coupled human and natural systems cannot be generated by a simple merging of ecology and economics.  We presume that we can bring interdisciplinary and multidisciplinary people together and get some results, but what is necessary is a collectively held understanding across disciplines.  Environmental research is problem-oriented, and we must figure out how to solve the problems.  We need more scientists who are comfortable working in a cross-disciplinary approach.  In designing research programs, it is necessary at the outset to consider a range of alternative approaches.  How do we connect this science into the political process?  The human driving forces are:

· Population growth

· Rising affluence and stark inequities

· Technical change

· Institutions (local, regional, national, international)

· Individual and group attitudes and behaviors

Environmental change is driven by economic growth, energy, and materials.  Use of energy and waste is growing fast.  There is a set of questions and issues that drive these energy materials that need to be addressed by environmental research, and there are global income disparities.  There is a big gap between rich and poor. Another factor is global-land cover change.  Over the last 1,000 years it has been converted.  What human motivation and behavior has caused this?  

The social sciences must be involved at the beginning of projects.  If not, there will be serious omissions.  Economic benefits from environmental research are:  

· Improved productivity of energy and materials

· Improved efficiency of environmental regulation

· Economic multiplier of investments in environmental technology

· Improved strategic position of US corporations

Recommendations to NSF are as follows:
· Take more risks. Interdisciplinary research on ecological/economic systems is inherently less certain than standard disciplinary research.

· Revise panel review process for interdisciplinary proposals. Panels should have more representation from scientists doing interdisciplinary work.

· Improve quality of proposals through review process from pre-proposal to full-proposal stage with resubmissions across different funding schedules.

Dr. Collins asked Dr. Cutler to comment on the role of values.  He responded that the US is an environmental pariah on the environment, compared to Europe, and it may be an important point to explore.  The emphasis in the synthesis report is on the natural science side, and not on people.

Dr. Geoffrey Heal, Columbia University, the second panelist, said that he agreed with Dr. Cutler’s remarks.  The NSF panel reviews are not sympathetic to interdisciplinary research, so NSF must make some changes.

Dr. Heal said that in his economic conservation course, he tells his students “If you want to save the world, study economics, and not biology.”  People don’t damage the environment for fun, but to make themselves better off, e.g., cutting down trees.  That will not change unless people are educated and change their economic incentives.

The approach should be considered by asking: 

· In what respect does the environment contribute to human welfare? 

· Through what institutions can this contribution be realized?

· What are the urgent questions in capacity research?

He gave as an example eco-tourism in Southern Africa.  In the last 15 years, there has been a big change to wildlife preserves from cattle ranching because there is money to be made from people visiting a wildlife preserve.  Populations of threatened species have been reconstructed because of this.  This is an example of change at an institutional level.  

In controlling climate and providing food, there is a huge range of support required.  Labor and capital used to be key factors.  Then it changed to discussion of human capital, such as investment in education.  Also to be considered are technological capital, and more recently, natural capital, which is represented by complex environmental systems.  Traditional physical capital is on the decrease.  Almost all successful companies today in the US are invested in human capital.

Ecosystems provide services that have to do with natural capital.  What is important to research are the services that environmental systems provide to humans.  Ecologists are not able to provide well-defined responses to link the natural environment and the benefit to society.  This needs to be related to cost and function as opposed to output.  People need to be convinced that they need to treat their environment better and that depends more on incentives than on values, particularly in the private sector. 

Dr. Charles Colgan, University of Southern Maine, the third panelist, said most of his work has been done in coastal and ocean systems.  In his experience, when economists are called in, it is so that someone can get more money.    In the world of policy making, economics is an important function but it is not the only function that economists have.  They could also contribute at the beginning in the design phase, and present an economic point of view.

In trying to understand the natural world and our interaction with it, the mediating factor has to be the people.  Neither people nor ecology is the natural enemy, so social scientists need to understand how the interaction takes place, but political scientists, anthropologists, and social scientists should all be involved.

Dr. Colgan suggests building some socioeconomic databases and natural databases.  For example, in his experience with ocean and coastal systems, census measures often do not measure the peak season population.  There could be an improvement in the simple estimation of seasonality in terms of economics, then relating it to natural systems.  Another problem is scale.  The Geographic Information Systems (GIS) provides technology to understand social and natural change that is important, but it is at a scale that cannot be used.  In the area of people and technology and economic valuation, ecological services are random and usually driven by government needs at the moment.  Consistent data needs to be developed.  

He noted that Dr. Heal talked about natural capital that represents a frontier area of research.   Other countries have worked on measuring natural capital and its depreciation.  The US has lagged behind, and it has been a highly controversial area.  Core government agencies have been prohibited from measuring it.  Large-scale problems, such as housing are critical issues for decision-making.  He would also add to Dr. Heal’s list of incentives, non-economic incentives such as cultural and institutional.

In reference to the need for interdisciplinary research, he agrees with Dr. Cutler, but offers another perspective.   Too often, we take a biologist, economist, and a chemist and put them in a room and call them interdisciplinary.  NSF has to deal with the organizational response of the university to the interdisciplinary approach.  The university becomes very fragmented.  He doesn’t have a solution, but suggests trying a few different approaches.

Discussion: Economics and Environment—Implications for Research Opportunities and Planning

· Dr. Cutler said that clearly the integration of social scientists is very important right at the beginning.  Dr. Skole said there was considerable discussion on that at the workshop and guidance is needed.  Dr. Kelly and Dr. Baerwald said they would continue discussions about it and then take it to the committee to see what issues should be pursued before moving on to the next step.

· Dr. Heal was asked if he thought that industry would follow up if the economic advantage of conservation to industry were pointed out.  Dr. Heal said in his experience it has been firm-specific and possibly industry-specific.  Standard mentality has been that there is a confluence between environmental goals and economic gains.  There is now a culture beginning to emerge. 

· Dr. Collins asked the panel how they are advising graduate and undergraduate students about interdisciplinary study programs.  Dr. Cutler said at his university, he helped start two related programs in the environment at the Masters Degree level, but there was a great battle to support them.  The undergraduate level is different from the graduate level.  If graduates have been generalists or majored in interdisciplinary studies, employers may either look at this as a shortcoming or possibly see it as favorable.  In his school, they have had a good record for placement.  Dr. Colgan said his students must be involved in interdisciplinary studies, particularly if they pursue academic careers.  One can’t get a job in a public policy school without knowing law and other fields.

· Dr. Heal is involved in a few Masters Programs and interdisciplinary research is expected.  When they finish, students get good and interesting jobs.  At the Masters level, it is easier to sell the idea of interdisciplinary studies.  At the Ph.D. and faculty level, it is much more difficult to get positions and tenure if you have an interdisciplinary background.  Also, it is difficult to get published and get letters of recommendation.  His advice to junior faculty is that it is very risky.  Post docs are discipline specific.

· Dr. Lichter said that within the biological sciences, there has been an area called education research and over time it is being recognized.  They have built a body of peers.  It is a special challenge for people who are carving out a new area.  

· Dr. Skole said he sees a division.  There are people in the community who are doing this and getting credit, but in some institutions there isn’t an opportunity.  Recently at his institution, he went onto a database that measures the top people in the environmental sciences.  At least one-half to two thirds were involved in interdisciplinary studies.  The impact is in making a contribution to the field.  Dr. Heal remarked that it is difficult to find a way of measuring the impact of interdisciplinary work, and we need better ways of documenting the impact.

· Dr. Collins said what’s happening that’s important at universities is often happening in Centers, and questioned  if that is where money should go.  Dr. Colgan, who is an associate director of a Center, said that NSF has the ability to foster interdisciplinary research on human society, the environment, and economics because they have the tools of funding projects, people, and institutions.  The next 2-4 years may offer opportunities because public higher education is about to undergo a dearth of funding so that anyone who can approach the universities with ideas may be welcomed.  The issue of how to get tenure without being dedicated to a single discipline still needs to be addressed.  Dr. Lichter said mechanisms for achieving it, by publishing and being visible in the community, are important.  Leading institutions ought to take the risk.  Also, there is a whole class of people, such as diverse populations, not represented in this discussion.  

Dr. Kelley thanked the panelists and noted that the panel and the discussion have identified areas for future study.  Dr. Skole agreed and said we need to develop strategies and cohorts.  Dr. Heal said the take away message should be more emphasis on institutions, social sciences and incentives.

O/D Guidance and Meeting with NSF Director

The NSF Director, Dr. Rita Colwell, commended the AC-ERE on the rollout of the 10-year Outlook document.  She said that this committee is one of the most successful in deliberating and generating thoughts and in providing direction in environmental research and education for the next decade.  The report provides a linkage between what we know about complexity and change, and the importance of science education at every level.  Its synergistic approach is very important to the NSF portfolio.  It has created an opportunity to reach the research community across frontiers.  

The AC-ERE discussion with Dr. Colwell is summarized below:

· Dr. Skole briefed Dr. Colwell on the AC’s meeting activities and discussions. He remarked that the community has expressed great interest in the Outlook document.  There has been a large increase in the number of proposals submitted to the Coupled Natural and Human Systems program and this increase will task the administrative resources of NSF.  Increased collaboration with other agencies and the private sector will require a doubling of time and effort.  The WG-ERE provided suggestions for implementation of the challenges expressed in the Outlook document and structured activities are now needed, such as workshops and White Papers.  The evolution of the BE priority and water as a complex system were discussed along with a panel discussion on the intersection between economics and the environment. 

· Dr. Graedel said that the AC-ERE Outlook document was prepared as a result of an initiative of   the National Science Board (NSB) and asked Dr. Colwell if there will be other instructions.  Since the BE priority was budgeted for $12 million and has grown to $100 million, will funds veer in other directions.  Dr. Colwell said that this group has the ability to shape the future of the BE Priority Areas because of its strong backing of fundamental research and its support of education.
· Dr. Kelly noted that there is a challenge in thinking about how BE may evolve, but asked what constraints may be applied to the evolution of the BE Priority Area.  Dr. Colwell responded that she sees both BE and IT as continuing efforts requiring longer time frames, and she doesn’t see closure after 5 years. The issues of homeland security, infectious diseases, and climate predictability are all important and research must continue.
· Dr. Colwell was asked about the increased workload on staff because of the multi- and interdisciplinary research being encouraged.  She noted that NSF has not had in increase in staff for 10 years even though the budget and workload has increased.  NSF asked OMB for 50 new staff, but it was cut to 25.  Because Congress added so many demands, there was no money in the budget for new hires.  She realizes that building collaborations with other agencies takes a lot of time and she suggested discussing the problem with other Advisory Committees and possibly forming a committee to deal with it.
· Dr. Colwell remarked that she would like to see an increase in grant size and duration.  As the number of proposals increases, the percentage of proposals funded declines.  Dr. Colwell was asked if there would be change in the dispersion of funds because of the large number of multi- and interdisciplinary proposals.  She said there is no prescribed formula for funding, but program managers have tried to maintain a balanced distribution.  However, when the Priority Areas expire, the money will fold back into the disciplines.
Dr. Skole thanked Dr. Colwell for her guidance and said he will keep her informed about the AC-ERE’s work.

The meeting was adjourned at 5:05 p.m.

Thursday, April 17, 2003

Dr. Skole reconvened the meeting at 9:00 a.m.  

Background on Emerging Issues

Inventory of NSF Programs on Water
Dr. Douglas James, NSF, shared NSF’s response to the National Research Council’s (NRC) Committee on Assessment of Water Resources Research.  The US Geological Survey (USGS) formed the committee and requested data from all Federal agencies that support water resources research.  There were 11-research categories including the nature of water, water cycle, water supply, water quality management, manpower and infrastructure.  NSF spends about $140 million per year on water research and new instrumentation.  Topic areas that NSF is funding include aquatic ecosystems, water cycle, water quality management, the nature of water, manpower and infrastructure, and water facility engineering.  NSF was asked to describe areas of water research where funding should be increased and to identify any water or related environmental research that they support, but does not fit into the categories surveyed.  The first survey was conducted 30 years ago, and, at that time, NSF was spending about $12 million per year.

Nicholas Clesari, NSF, said that emerging issues in water resources research concern maintaining and improving water quality and in building new tools for large-scale water resource investigation, including a major infrastructure investment.  Modeling is an important component.  The challenge is linking information about the fundamental properties of water.  This requires large-data sets and appropriate systems to integrate the data.  Currently, there are gaps in the collection of data to support the research.  New strategies are needed for data collection in the field; new and improved instruments are needed for data acquisition, and effective data analysis is required. 

Discussion:

· A comment was made that NSF’s research has not included the study of watersheds or the physics of coastal zones.  NFS’s interest should include hydrological, geological, and biological issues of water and not just engineering.  Dr. Clesari said that groundwater and surface systems were included in NSF’s response, but it was not possible to elaborate in the survey response.  Dr. Skole remarked that this is just a discussion of emerging issues and not an attempt to provide a strategic plan.  
· Others expressed concern about the lack of mention of observatories.  Dr. Clesari said that although observatories weren’t highlighted in the response, they are all aware that ongoing studies are important to NSF.  Dr. Skole asked what percentage of the $140 million is spent on the ecology of water.  Dr. Leinen said, that in GEO, about $40 million is spent on water research.  Less than 10 percent of any of the directorates’ budgets is spent on water research.  Dr. James said that he would have more information about the survey results in a month and would pass it on to the AC-ERE.
Plan for Identifying Priorities and Developing a Synthesis White Paper on “Water as a Complex Environmental System”
Dr. Skole introduced “Water as a Complex Environmental System” as a possible initiative for the AC-ERE, since it is not included in NSF’s current water research.  The WGERE identified the study of convergence of land-use change, climate change, and water availability as a next step in water research and an appropriate topic for a White Paper. 

The AC-ERE responded enthusiastically to the suggestion for the White Paper, and agreed that integration and complexity have been neglected in this area.  The approach should be to keep the conceptual issues in the forefront, but fit them into a larger framework such as biogeochemical issues.  The White Papers should present areas of opportunities for research.   

Dr. Pfirman said it is important to express what we wish to achieve in the White Paper, in terms of defining research areas or in leveraging funding.  Dr. Leinen noted that there is an intense interest in water research at NSF, but agreed that the White Paper should be specific.  Dr. Skole suggests two types of White Papers, one that is integrative and another that is more culture building.  Dr. Leinen remarked that NSF is required to show good science and discoveries.  NSF’s investment in water research will bring a greater understanding of the problem.  

Overview of NSF Environmental Education Activities

Dr. Rosalyn McKeown said that education is woven into every program at NSF just as the environment is.  She introduced Dr. Chantale Damas, a NSF AAAS Fellow.  Dr. Damas, who conducted a survey of all of NSF in the area of environmental education, said that environmental research and education requires not only understanding problems, but also developing a diverse workforce. 

ERE’S goals are to prepare a diverse environmental workforce for future careers to include researchers, teachers, managers, and policy makers; and raise the environmental literacy of the public.  The objectives of WG-ERE are to provide strategic guidance about environmental education as it aligns with NSF’s mission; develop a coordinated approach to environmental education by supporting and expanding NSF’s existing environmental education portfolio; and, by identifying opportunities for future investments, focus on activities that would involve multiple disciplines.   

Dr. Damas asked the AC-ERE to talk to their local faculty, to involve community colleges, and encourage international collaboration.  In surveying NSF’s involvement in environmental education, she discovered many gaps.  In FY 2002, most of the funds were for undergraduate education, graduate and professional development, and public literacy (Informal Science Education).  K-12 support was at $7 million.  Education research and evaluation, research infrastructure improvements, and digital libraries accounted for only $6 million of the $65 million funded for the year.

The challenges suggested by the survey are in training of multi- and interdisciplinary scientists, attracting underrepresented minorities, and in appealing to diverse audiences such as parents and caregivers, life-long learners, and decision and policy makers.  A new concept, the EdEn Venture Fund, is expected to provide (internal co-funding to directorates in FY’03 to interdisciplinary activities, emphasize diverse education settings, and enhance training.  New directions for implementation include research on the effectiveness of environment as a teaching tool and a focus of the community colleges.

Discussion:

· Dr. Graedel noted that K-12 curriculum is more the Department of Education’s domain.  The new Math and Science Priority is a partnership with the Department of Education, but it is not specific about environmental education.  Most of the teachers are concerned with teaching math and other sciences.  Other AC members spoke about successful programs they had run on environmental sciences in public schools.  Dr. Baerwald said that there is an explicit call for an education component in the STCs.  More than half of all minority students who study science do so at community colleges.  There are many programs in the US that bring high school science teachers into laboratories during the summer.  Dr. McKeown said that the AC-ERE has had an ongoing interest in the area and will continue discussions. 
Orientation to Task Group Meetings—AC-ERE Plans to Support Implementation and Synthesis

Dr. Skole charged the task groups to consider the following issues:

· Identify ways to advise NSF on implementation of topics in the Outlook document, and, considering the approach the WG-ERE is taking, provide them with general suggestions.
· Consider activities for “Water as a Complex System” such as White Paper, workshops, etc.
· Provide evolution strategy for BE Priority Area.
· Comment on the ECI White Paper and consider other areas such as sensors. 
· Identify future needs for environmental education. 
· Discuss the concept of White Papers to enhance or inform existing or emerging NSF initiatives and opportunities and identify gaps and opportunities for new starts; and/or White Papers to define an ERE agenda for audiences, such as the NSF Director, professional societies, the NSB, OMB, Congress, and the science and engineering community.
The AC-ERE separated for the following task group meetings:

· Frontiers in Complex Environmental Systems
· Environmental Infrastructure and Technical Capacity
· Education, Communication, and Diversity.
Working Lunch:  Jean Futrell, “News from the Columbia River Watershed”

Dr. Futrell said his talk should be entitled, “Intersecting the Lewis and Clark Trail Two Centuries Later.”  He showed slides of the Hanford Site, now a ghost town because of the production of plutonium at the site.  The Columbia River was a key factor because it was used for cooling. The first reactors were built there during World War II; however, the Manhattan Project (1943-1946) wanted to shut the reactors down because a lot of radioactive materials had collected.  Much of the contamination is buried under the old tanks.  

Dr. Futrell is the Director of the Pacific Northwest National Laboratory that DOE established along the Columbia River.  A lot of wildlife exists there because the land was removed from the public domain and remained untouched in terms of ecology.  Cleanup of the area continues and the future control of the area is in dispute.  The complex includes a nanoscience laboratory, a molecular science computing facility, a high-field magnetic resonance facility, and a high- performance mass spectrometry facility.  Dr. Futrell described his research on Surface-Induced Fragmentation of Complex Ions.  He has designed about 15 instruments.

The watershed is the third largest in the country and the water rights in the area are first to Native Americans, then to the salmon, farmers, and last, to developers.  The area represents many challenges in the environment and ecology, and he encourages the AC-ERE to visit his lab and discuss their mutual ecological interests. 

Task Group Reports

Education, Communication, and Diversity

Dr. McKeown said that the group identified two priority areas for promoting environmental science education:

1. Two-year institutions and four-year minority serving institutions.  The strategy will be a workshop to identify locally relevant needs and successful programmatic approaches, e.g., minority faculty recruitment and retention; and involvement in student research programs such as the Advanced Technical Education (ATE) program and the Alliance for Minority Participation (AMP); and partnering with HBCUs and others.
2. Research on environmental education.  The group suggests conducting a large effort nationally to see what has been effective.  The strategy is to involve scientists, psychologists, and educators.  In the past, that method has produced a great scientific workforce and a more scientifically literate public.  The results of the research will be used to form future programs at all levels, design curriculum and provide evaluation.  The main research need is to obtain baseline information on minorities and careers:  How minority students move from the campus to the workforce?  What are the career progressions? How do K-12 and higher education institutions relate to the programs?  In the past, these studies have been done in physics and chemistry.
Discussion:

· In response to a question on how workshops will be funded, Dr. McKeown said that the most common means of funding them is by submitting a proposal. Dr. Leinen said that other advisory committees have been very proactive in workshops, and there are mechanisms for conducting them by involving the community and NSF program officers.
· Dr. McKeown said that the workshops should result in obtaining opinions of people who can help us go forward.  Dr. Lichter, the CEOSE representative, said that he would ask his committee to help.  The AC-ERE could also attend workshops sponsored by other organizations.  Dr. Skole asked Dr. Lichter to follow up on the workshop activity by developing a proposal.  Dr. Lichter said that CEOSE is trying to develop an inventory of minority activity participation.  Dr. McKeown said that the two priorities that were suggested would be appropriate subjects for White Papers. 
Frontiers in Complex Environmental Systems

Dr. James Kay said his group focused on the following issues: 

1. The approach of the WG-ERE.  There is a need for a continuing dialogue between the task group and the WG-ERE between AC meetings through the exchange of e-mail.  Several categories of White Papers were considered:  education, interdisciplinary research, and the review process; expansion of the one-pagers in the outlook document; and links to other programs and initiatives.  Before writing the White Paper, the message, the audience, and feedback mechanisms should be carefully considered.  The White Papers can be used to generate more money for environmental research and education.  The task group agreed that the AC-ERE should proceed with the White Paper on cyberinfrastructure. 
2. The evolution of BE.  BE should morph into Complex Environmental Systems and interdisciplinary and synthesis research.  It is important to first determine what programs have been the most heavily funded by the BE Priority Area.
3. Water as a Complex System.  The group did not have a consensus as to how to proceed, but agreed that water should be treated as a complex system. 
4. The group also discussed the process of creating a White Paper in terms of initializing, producing, and disseminating them.  All agreed that there is much work to be done now that they are in implementation mode.
Dr. Skole commented favorably on the group’s discussion about the need to interact with the WG-ERE.

Environmental Infrastructure and Technical Capacity

Dr. Jean Futrell said that since the AC-ERE has endorsed the Cyberinfrastructure White Paper, he would like comments on the draft report by May 1.  His compiled comments will be sent to NSF by May 3.  

The task group also talked about observational platforms such as NEON, EarthScope, CLEANER, the Ocean Observation Initiative, and LTERs.  Their vision for 10 years from now is for the community to have databases, models, and the means of accessing and integrating data from all these observatories.  Their suggestions for future White Papers are on observing systems, models and tools, and archiving data and specimens.

Future Plans and Wrap-up

Dr. Leinen thanked Dr. Diana Wall, Dr. James Kay, Dr. Rosalyn McKeown, and Dr. James Allen (not present) who are rotating off the Committee.  
Dr. Skole suggested the following agenda topics for the next meeting:  the White Paper process; the resolution of “water as a complex system” and “economics and environment” as topics for White Papers; and the COV for BE.  Dr. Kay noted the AC-ERE meetings may need to be longer or held more often, or reorganized in order to incorporate the writing of White Papers.  

Dr. Cavanaugh remarked that the AC-ERE must be proactive in projecting research opportunities for the Foundation, and White Papers are a potential vehicle.  Dr. Skole agreed that the AC-ERE is in a good position to respond to NSF’s needs, but also should develop new ideas, and feels that the infrequency of the AC-ERE meetings is an obstacle.  Dr. Kay suggested establishing an executive committee to monitor activities between the meetings.

Dr. Skole asked for the group’s input on how they should proceed with water as a complex system.  For cyberinfrastructure, a workshop was held and then the White Paper was produced, and the process seemed to work well.  For water, Dr. Skole suggested writing a letter to Dr. Colwell from the AC-ERE, conducting a workshop, and, finally, preparing a White Paper.  Dr. Leinen said she would need to present the letter in June because budget decisions will be made at that time.  She noted that the NRC is expected to report to Congress in May on an integrated approach to water issues.

Dr. Skole will chair a subcommittee on the water issue to draft a letter to Dr. Colwell.  It will include the following members: Dr. Graedel, Dr. Collins, Dr. Logan, and Dr. Schimel.  The White Paper on economics and environment will be discussed later. 

Dr. Cavanaugh asked for suggestions for a representative to the Committee of Visitors (COV) for BE which will be held in February 2004.  She also asked that the AC suggest new members to the AC-ERE. 

The next meeting of the AC-ERE will be held in Santa Barbara on October 22-24, in order to provide an opportunity to review a synthesis center (NCEAS).  

With no further business, the meeting adjourned at 3 p.m. 

                                                                       AC-ERE Meeting April 16-17, 2003

                                                                                     ACTION ITEMS
· Agenda items for next meeting: White Paper process; resolution of water as a complex system and synthesis of environment and economics as White Paper topics; and the Committee of Visitors (COV) on BE.
· Doug James will pass on information about the water survey when he receives it.
· Dr. Leinen will present the AC-ERE’s letter about their interest in water research to the Ads’ meeting in June.
AC-ERE Actions:

· Dr. Robert Lichter, CEOSE representative, will send the Outlook document to industry leaders and investigate workshops in education conducted by other committees.
· AC-ERE will involve themselves in outreach activities to agencies, professional societies, universities, and Congress.
· Provide feedback to Dr. Leinen on implementation directions to help direct the BE Priority Area when it rolls back into the core disciplines.
· Provide feedback on the Cyberinfrastructure White Paper so that it can be finalized quickly.
· Provide suggestions for other White Paper topics to be developed. 
· Discuss overstaffing issues at NSF with other advisory committees.  Possibly start a committee to deal with it.
· Nominate new members for the AC-ERE to replace the members rotating off. 
· A group on water chaired by Dr. Skole will meet before the October meeting and consider developing a White Paper on water. 
· Provide Dr. Cavanaugh with an AC-ERE representative to the COV for BE which will be held in February 2004. 
· Encourage environmental education and research to minority populations by activities at community colleges and minority institutions.
Fall AC-ERE Meeting to be held in Santa Barbara on October 22-24, 2003.
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