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The eighth meeting of the NSF Advisory Committee on Environmental Research and Education was held October 22-23 at the National Center for Environmental Synthesis and Analysis (NCEAS) in Santa Barbara, California.

Wednesday, October 22nd, 2003

Welcome and Introductions, David Skole, Chair

Skole stated that the primary goals of the meeting are to:

· Receive updates on developments at NSF regarding ERE

· Develop a process for ACERE occasional papers or other means of offering advice to NSF

· Decide on how to proceed particularly on Synthesis, Environmental Economics, and Water as a Complex System

· Attend to some internal organizational issues.

He expressed concern about the issue of “water”, a topic that he considers very important.  He urged the ACERE to discuss this issue in order to advise NSF about the urgency of this issue and to develop a long-term plan.

The chair also expressed the view that it is important to keep publishing occasional papers on specific issues even while plans are under development.  This is a way of continuing to stress the research outlook expressed in “Complex Environmental Systems.”

The ACERE adopted the agenda for the meeting.

Status Report on NSF Budget and Environmental Programs, Margaret Leinen

Leinen reported that the NSF’s FY04 budget has not been approved, but that the Senate mark is 6.2% and the House mark is 5.3%.

She indicated that a major item in the request is a $30 million increase in the budget for Salaries and Expenses. This is badly needed to increase the number of staff.  The number of program personnel has remained nearly the same for years while the number of proposals has increased by 25%.  E-jacket has decreased processing time, but program officers now have to do many things that assistants used to do.  Increases in the research and related accounts will not be large.

The average grant size in FY03 is $127K, up from approximately $103K in FY99. Duration has increased somewhat to just over three years. What limits does this place on kinds of science that can be done?  What are the implications for science? The community has expressed frustration about the funds available for large instruments and fieldwork, which are difficult to accommodate within budgets of this size.

The House and Senate authorizations for Major Research Equipment and Facilities differ, with the house authorizing more funds and programs than the Senate. Earthscope, Terascale Computing, NEON, IceCube, South Pole modernization, and ALMA were requested. The House authorized all of these, plus scientific Ocean Drilling.  The Senate included all the requested facilities but NEON.

Most agencies, including NSF, are operating under a continuing resolution.  Many expect an omnibus bill will be used to fund the remainder and it may be subject to a rescission, expected to be less than 1%.

Leinen also reviewed the status of Priority Areas, particularly as related to ERE interests.

· Information Technology Research will release its last solicitation this year, but many interests are expected to be picked up by cyberinfrastructure.

· Biocomplexity in the Environment will be discussed more fully later in the day but, in summary, it is expected to be extended with different emphases than at present.

· Nanoscale Science and Engineering will continue to be supported, but the way it will be managed is under discussion, especially by engineering.

· Human and Social Dynamics is expected to release its first full solicitation in FY04, with continuing focus on decision making and risk and on spatial science.

· Mathematical Sciences emphasizes partnerships.  One is in GEO-math and another on complexity in the environment is being developed.

· Workforce for the 21st Century is under discussion in Congress.

The committee discussed the importance of increasing the number of staff.  When advocating a program, ACERE should also make the argument that requisite personnel increases are needed. The need for people does not scale linearly.  Many proposals today are much more complicated, too. There is a need to both manage and grow the new program and continue to engage the disciplinary directorates. Program officers need time to support such cross-disciplinary and directorate collaborations. Cross-disciplinary proposals require more experienced program directors. Moreover, the efforts involved with creating a new program are much more complicated and effort consuming than growing an existing program, so the challenges ahead for ERE are going to demand special attention to staff requirements.
Water and Complex Environmental Systems, David Skole, Jean Futrell, and John Wilson

Futrell reported that during the summer a small group of experts, including some members of the ACERE, met to discuss intellectual opportunities related to water.  What emerged from the discussion was a strong consensus that work should concentrate on a systems approach that incorporates physical, chemical, biotic and human systems, connected by dynamics and modeling. Highly interdisciplinary studies would be valuable, and programs could be organized in a number of cross-cuts, for example, on processes; on control and management; on integrating intellectual themes.  Capacity needs to be built both in the research community and in tools. Futrell reported that he was aware of interest in this area by the National Academy and by the Department of Energy.

Wilson proposed that the workshop proposed by the group of experts be held and sponsored by ACERE. It could be helpful in identifying themes that could follow-on the BE program and be part of the implementation of the CES report. Pfirman clarified that “complex environmental systems” would be an appropriate follow-on to BE, with water as the first focus area, although other areas could also be included as well.

Skole suggested that people, ideas and tools all need to be broadly considered  within the water framework. Increasing diversity should be strongly encouraged.

Schiml noted that NSF has a number of programs that emphasize water, e.g., hydrology, water cycle, and asked if more is needed. Wilson responded that a review of programs shows little integration across fields.  Skole said that although in the aggregate there have been substantial investments in water-related research, there are some members of the community who feel there are particular gaps in key areas such as limnology, and this water initiative could respond to some of those gaps, as well. In addition, the overarching theme is not water per se, but water as a complex environmental system, with specific consideration of the whole system including the human components. The question is how to make a program element that is consistent with themes and concepts in the Outlook Report.

Brennecke suggested that attention be paid to prevention of pollution, such as reduction of agricultural runoff. Skole said intensively managed systems are very important. Lichter mentioned directing attention to the effects of humans on water systems and the effects of polluted water on humans, especially in poor communities, which may be minority. 

The ACERE voted to sponsor a workshop on water.  Futrell, Wilson, and Schimel agreed to organize the workshop, probably during the spring or summer of 2004.

The purpose of the workshop is to identify key themes appropriate for the ERE portfolio that are not addressed in current programs or that need strengthening across programs. They should capture the intellectual challenges of water as a Complex Environmental System, and focus on “emerging ideas” related to water. Some possible examples are: water and life; water and global systems; water, people, and land use; sources, transport, and storage; valuation and economics; institutions and vulnerability; molecules and microbes; and polar regions.

Update on Biocomplexity in the Environment (BE), Margaret Cavanaugh

Cavanaugh reported that a successful meeting of BE principal investigators was held in September. A new research community is evolving as different disciplines work together on these issues.  One of the characteristics of the group is that it is very concerned about educational and outreach activities.  Clesceri noted that attendees were excited about the new frontiers of research that are allowed by interdisciplinary work. Leinen said that PI’s said that managing interdisciplinary projects is much more complicated and that they had to learn new skills. It is possible that some of the PIs may submit a proposal for training researchers to manage broad, interdisciplinary projects.  Graduate students were important members of the teams, especially with regard to encouraging collaboration.
A Committee of Visitors (COV) on the BE competition is scheduled for Feb 25-27, 2004.  Elizabeth Kelly will represent ACERE at the meeting.  A COV focuses on the mechanics of the process and the outcomes.  A report will be brought to the ACERE for their approval at the April 2004 meeting.
Cavanaugh updated the committee on the BE competition. Thirty broad based grants for $32 million were made in FY03.  In FY04 and FY05, CNH and MUSES will have 2 competitions, while IDEA, GEN-EN, and CBC will have one more competition, using funds from both years.  Decisions about whether to have one or two competitions were made as part of the planning for the future of BE. For example, CNH and MUSES intend to conduct continuing competitions under same name, while GEN-EN may evolve into environmental genomics,  CBC may be reconfigured and associated with 2-3 other programs, and IDEA is planning a workshop to explore the idea of merging into sensors competitions.
Report on the EdEn Venture Fund, Margaret Cavanaugh

Cavanaugh described the Environmental Education (EdEn) fund as a program, operating within NSF, to provide matching support for innovative education projects on new or existing grants.  Up to $75K is made available to program officers who have highly meritorious projects that they wish to support.  The goal of the program is to encourage NSF programs to support work that furthers the overall education goals of the CES report.  This year four areas were stressed: the 10 research themes in the CES report; outreach to inner city and public; research as a teaching tool; and training of in-service and pre-service teachers.  Twenty-nine requests led to 21 awards for $1.75 million ($831K matched $918K spend by directorates.).  The fund will continue as an experiment in FY04.

The ACERE encouraged expansion of the effort, perhaps into a full program with an external solicitation.
Discussion of Occasional Papers was deferred until the next day so that the Panel could begin on time.

Synthesis Panel:  Challenges of Interdisciplinary Research and Education, Jim Collins

Panelists:  Ed Hackett, ASU, Jim Reichman, NCEAS; Diana Rhoten, Hybrid Vigor

Collins introduced the panelists.

Hackett described the process of collaboration within research groups.

· Groups can be understood as ensembles of research technologies that include materials, methods, tools, techniques, and measurement.  Integration or synthesis occurs in these ensembles.  Often research can be more relevant because it is possible to consider scaling, underlying phenomenon, or basics of design.

· The research opens new frontiers.  As initial questions are answered, more questions and different kinds of questions are generated.

· Research ensembles often form new organizations that influence knowledge and production of knowledge. A new way to put the puzzle together is developed to increase the efficiency of the overlap among disciplines or skills. These organizations create new management techniques. One metaphor for the phenomenon is “layering fish scales;” this is what NCEAS does.

· Heterogeneity increases, not decreases, in lively collaborations.

The implication for ACERE is to realize that synthesis occurs in ensembles of research technologies. Some issues that need to be addressed are communication, credit for work, establishing an identity for a new field and outlets for publication.  Peer review can also be difficult due to conflicts of interest and lack of appropriate expertise in new and developing fields.

Rhoten presented the results of a study of interdisciplinary research centers and networks to find out how they work, form, and grow.  Some questions concerned the effect on disciplines and the interactional “hotspots.”

· Six centers were studied in detail. Everyone in the centers was surveyed.

· There are 3 types of models: individual collaboration, institutional collaboration, and team collaboration. Most followed the institutional collaboration model.

· Some of the basic characteristics of those surveyed are:

· On average, researchers interact with 10 other researchers on a frequent basis and about 14 monthly or less.

· 77% of the interactions are face-to-face.

· 50% of researcher time was devoted to center-related activities

· 80-85% of the relationships formed after the center started 

· 60% thought research in the center was interdisciplinary (that is, very integrated); 50% reported doing interdisciplinary research outside the center

· 83% of researchers thought their participation was positive

· 74% of researchers thought their participation helped their career.

· Some of the results or observations as a result of the study are:

· Graduate students participate in centers because of their intellectual interest, but 55% feel that it won’t advance their career.

· Graduate students are the key nodes in the networks with the exception of the center directors.

· Assistant professors do not participate at the same rate as associate or full professors or graduate students.

· Researchers tend to work closely with no more than 6 other researchers and a total of 15.

· Most knowledge creation occurs in the 3rd to 6th year.

· The misunderstanding of the social sciences by physical scientists is dramatic. Most think they are only studying social impacts.

· In most centers, there is more multi-disciplinary research than interdisciplinary (highly integrated) research.

· Information-sharing activities are a critical component, not just knowledge sharing.

· Center age isn’t that significant to success but how long the collaboration has existed is critical. 

· Stability of a center is essential. A “hybrid” center is likely to be more successful. The more flexible and fluid the model, the better. NCEAS is an example of a successful center. A center can start with a focus, and then add what is needed as it evolves.

· Collaborations are seen as increasingly important, especially by younger researchers.  Graduate education needs to be recalibrated to take this into account.  Also, students need to learn management techniques.

Reichman described the history of NCEAS and how it operates as a Center. NCEAS provides the atmosphere, facilities, equipment and staff support to promote the analysis and synthesis of information about major ecological patterns and underlying processes. The Center is affiliated with the University of California at Santa Barbara, but has its own facilities in an attractive location. Support is provided by NSF, the State of California, and industrial partners. The Center supports and hosts faculty and postdoctoral fellows, and graduate and undergraduate students participate in projects.  An external Science Advisory Board provides advice on topics for working groups. The Center facilitates personal interactions and makes data available. During the lifetime of the Center, increasing emphasis has been placed on providing and fostering new techniques in mathematical modeling, dynamic simulation, visualization of ecological systems, and digital mapping of complex phenomena.  The Center is linked with many bioinformatics projects and with the LTER Network. Reichman noted that there are many different approaches to synthesis and that over the years the number of multi-author papers in biosciences has been increasing.

After these presentations, approximately 35 students and faculty members associated with NCEAS participated in a discussion of interdisciplinary work.  They were particularly concerned about the potentially negative impact of working in interdisciplinary areas on evaluation for grants and for advancement in rank. There was also concern about the community sense of legitimacy of interdisciplinary research, whether in large or small groups, and how involvement in such work affects their peer relationships with senior scientists or faculty. Some interest was raised in advice on how to “boot-strap” a personal research strategy or program if it were heavily focused on interdisciplinary topics – as opposed to building a personal research program which is focused on a disciplinary theme with occasional opportunities for teaming in interdisciplinary projects which are not the sole core of one’s program, They also were interested in how an interdisciplinary area such as ERE was represented in NSF-wide programs, such as CAREER, IGERT, REU, and SGERs.

Synthesis Panel: Implications for Research and Planning, Jim Collins

Collins reported that he learned at a spring workshop on interdisciplinary research that many academic institutions are moving support into multidisciplinary areas.  This is creating challenges for rank and tenure assessment and procedures for those who are doing interdisciplinary work. Some risks for interdisciplinary research include:

· Risk to other team members if a collaborator doesn’t do his or her part

· Risk of misconduct when members work in areas outside of other team member’s expertise

· Risk for young people who are just starting out.

In discussion of ethics issues, ACERE members noted that there needs to be more tolerance of failure since pressure can create temptation to tamper with data.  Also, ethics is an important subject to include in graduate training, along with more about experimental design, sampling and analysis methods. Good management and leadership of the whole project are also very important.

Peer review of interdisciplinary work has been reported to have improved.  What are the important factors in that improvement?  This could be explored at the BE COV.

Thursday, October 23rd, 2003
The Committee turned to the topic of occasional papers, which had been deferred from the previous day.

Occasional Papers, David Skole

Skole invited the ACERE to consider the goals that Occasional Papers might meet and what role they might play in ACERE activities. The environmental cyberinfrastructure (CI) paper was very well received.  It was a timely expression of community opinion, and offered advice to the NSF as it considers CI programs. It was an effective way of adding specificity to the general statements in the CES report. Occasional papers provide a means to address issues as they arise, help galvanize ACERE thinking, and both express and form community opinion. The papers enhance the visibility of the ACERE and encourage the formation of partnerships.  They are a tool to motivate change.  Four pages is an optimal length.

The ACERE agreed that the papers are valuable and discussed the process the ACERE would use to develop a paper. Generally, there would be a scoping session at an ACERE meeting, followed by a workshop or other activity to broaden community input. The paper would then be written and distributed to different sectors of the community, as appropriate for the content. It would also be desirable in some cases to reduce the paper to a one-page report that could be submitted to professional journals for publication. The order of publication should not indicate priority; in order to prevent this impression, it is important to distribute a few right away.

One question is how to generate ideas for papers to be considered by the ACERE.  ACERE members should nominate topics between meetings, along with a rationale and expected outcomes. Members would make a presentation about the proposed topic at an ACERE meeting. If accepted by the ACERE, the champion would arrange a scoping session, workshop, and the paper. The selection criteria include: topics from the CES report; timeliness of the issue; importance to ACERE members; and potential impact.  The process should be flexible, however, so as not to limit creativity.

Informatics: From Science to Solutions, Matt Jones, NCEAS, and Bill Michener, LTER Network Office, University of New Mexico

Jones and Michener described the partnership for biodiversity informatics. It serves both those who are developing information, and increases the impact of information by relating data across times, scales, and space.  Some of the work was supported by grants from NSF’s KDI program.  A grant for “Knowledge Networks for Biocomplexity” helped support development of ecological metadata language, EML, which is a powerful standard for data sharing. Science Environment for Ecological Knowledge (SEEK) is a program that enables data integration, analysis and modeling, semantic mediation, and an eco-grid.  It provides broad access to both data and computational models. The development of common languages and shared networks has brought about a major change in the way bioscience is done and has tremendous implications for education. 

Committee Organization, David Skole

The ACERE agreed that the chair, past-chair (when applicable), and the task group chairs would serve as an executive committee that could act on behalf of the ACERE between meetings.  They could collect nominations for occasional papers, have teleconferences to carry out interim work, and serve as a quick response team.  Skole should appoint chairs for the task groups.

The ACERE Chair should send a letter to Rita Colwell, NSF Director, reporting on the results of the ACERE meeting.  The ACERE agreed on the main messages to be addressed in the letter:

· Interdisciplinary awards are needed for small, as well as large, groups

· Importance of a stable organizational entity within NSF to continue to respond to interdisciplinary ERE and intellectual challenges described in CES; some budgetary resources would be helpful

· University culture is changing to promote more interdisciplinary work.  How can NSF promote this 21st century science?

· Workload issues for staff because of complexity of proposals

The ACERE is interested in meeting with representatives of professional societies about ERE activities. This was done during the development of the CES report and it is time to update them on progress and current directions. Prior to the meeting, briefing materials need to be developed on topics of 21st century scholarship and cross-directorate programs at NSF. Collins, Graedel, Michaels, and Skole will pursue this, first through a conference call.

Development of Specific Occasional Papers, David Skole

Behavior, Economics, and Environment: Since a workshop has already been held, the next step is organization of a workshop.  The topic should be expanded to include human behavior.  Skole and Kelly will develop a prospectus for the workshop and the occasional paper and share it with the ACERE for comment. Materials from the scoping session will be included.

Water as a Complex System: A workshop at PNNL will be held for approximately 50 participants to identify specific intellectual opportunities in this area. The human dimension of the system is important to include. Narrow topics have held many past workshops, so it is important to stress synthesis and integration, which is where NSF can play an important role. Futrell and Wilson will take the lead.

Interdisciplinary/Synthesis and Interdisciplinary/Tenure:  Scoping sessions and workshops have already been held on these topics.  Collins will draft an article on the first topic, and Pfirman will draft a paper on the latter.  These may be sent to journals for publication.  The two will be combined to produce an occasional paper.

Presentation on “CEDD Goals and Activities”, Anthony Michaels, USC and Chair of the Council of Environmental Deans and Directors (CEDD)

Michaels is the outgoing leader of CEDD, and he described the organization, it purpose and activities. The organization consists of 110 member colleges and universities with environmental programs. The NCSE serves as a secretariat for the group. The organization promotes self-improvement for academic programs, and thus increased respect for environmental science and engineering. Currently, they are focusing on curriculum, workforce and career impact, and international coordination.  The CES report is consistent with many of their concerns and so the group is very supportive of the ACERE.

Wrap-Up and Next Meeting Plans, David Skole

Members agreed that they wish to continue having small panels or scoping sessions at meetings.  These are important in the plan to develop occasional papers. Meetings at sites other than NSF can add value and should be considered as need and opportunity arises. Periodically, a report on the accomplishments of ERE should be made, especially for new members.

The panel at the next meeting should be on observing systems and integration of observing systems.  Examples are NEON, EOS, CLEANER, and Ocean Observatories.  A briefing on the budget process and the roles of OMB and Congress would be helpful.  

ACTION ITEMS

· Letter to NSF Director (Skole)

· Water as a Complex Environmental System Workshop (Futrell, Wilson, Schiml)

· Behavior, Economic, & Environment Workshop (Skole, Kelly, Michaels)

· Synthesis/interdisciplinary paper (Collins, Pfirman)

· Interdisciplinary/promotion paper (Pfirman, Michaels)

· Interdisciplinary Occasional Paper (Collins, Pfirman)

· Distribute summary of process for Occasional Papers (Skole)

· Appoint task group chairs (Skole)

· Executive committee teleconferences (Skole)

· Professional societies briefing (Collins, Graedel, Michaels, Skole)

· Slides for professional societies briefing (Skole, Cavanaugh)
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