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The second meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held on February 28 - March 1, 2001 at the National Science Foundation in Arlington, Virginia.

February 28, 2001

Welcome and Introductions

The meeting was called to order at 8:35 a.m.  Dr. James Collins, convener, welcomed everyone to the meeting.  Introductions were made.  Dr. Leinen introduced several NSF staff who are members of the Working Group for Environmental Research and Education (WG-ERE) and Dr. Mary Albert, Chair, Advisory Committee for Polar Programs.  The minutes from the October 11-12, 2000, meeting were approved.  

Purposes of AC-ERE and Goals for this Meeting

Dr. Leinen provided an update to the AC-ERE on issues raised at the last meeting.  The October 2000 meeting had focused on the Biocomplexity in the Environment (BE) Initiative, but did not explore the entire NSF Environmental Portfolio. In developing a strategy for the Environmental Portfolio, the WG-ERE has worked to develop an understanding of the full range of NSF’s current activities.  In order for the AC-ERE to also have a view of the overall Portfolio, NSF Assistant Directors will explain the role of their respective directorates in upcoming AC-ERE meetings.  Dr. Leinen and various members of the WG-ERE have also interacted with groups outside of the NSF in communicating the environmental portfolio, such as other federal agencies and global partners.

The NSF FY2001 budget has shown the largest dollar increase in NSF’s history and the largest percentage increase in the last 40 years.  The community support for NSF really made an impact on the Administration and Congress.  One element in the strategy for increased funding was increased support for “core” disciplines through increased award size and duration.  The FY2001 budget is $4.426B, a 14% increase from FY2000.  The FY2001 budget included a major increase in the Major Research and Equipment account (MRE) of 30% to $121.60M.  Nearly $800M was proposed for the Environmental Portfolio. Actual amounts funded for the Environmental Portfolio were $750M with $675M estimated for the core programs and $75M for Biocomplexity in the Environment Initiative. 

At the last meeting, the WG-ERE provided the AC-ERE the draft goals for the BE Initiative.  It became clear that there were emerging five-year goals for the entire Environmental Portfolio, which are:

1. Synthesis of environmental knowledge across fields, systems, time and space

2. Discovery of new methods, theories, conceptual and computational strategies

3. Development of new technologies for cross-disciplinary research

4.  Integration of human and societal and ecological factors into investigations of the physical environment

5.  Development of infrastructure, including networks, partnerships, information systems,  research platforms, and education and diversity activities

The “core” support of the Environmental Portfolio for FY2001 includes areas of increased level of effort. Some examples of the core support are:

· Southern Ocean Global Ocean Ecosystem Dynamics (SO GLOBEL)

· Research on Earth cycles/biogeochemical cycles

· Microbial biology in the environment

· Genomic approaches to environment

· Environmental knowledge management

· Environment and Education

· Engineering approaches to systems analysis and environment technologies.

Interagency Partnerships have been established, including:

· Committee on Environment and Natural Resources (CENR), which is the overarching interagency structure for environmental activities and priorities

· President’s Committee for Advice on Science and Technology (PCAST), which endorses the NSF environmental approach

· Global Change through Subcommittee on Global Change Research

· Ecosystems/Biodiversity through Subcommittee on Ecosystem Science

· Specific MOUs with agencies, e.g. EPA/NSF MOU

Examples of International Partnerships include:

· Implementing Agreement with European Commission (ready for signature)

· Liaison with Japanese Center for Complex Ecosystems in Kyoto

· Liaison with UK National Environmental Research Council to consider joint activities/solicitations

The WG-ERE is very pleased with the interest in the European Community.  

NSF is optimistic about the FY2002 budget, even though the overall budget proposed by the President has only a 1.2% increase.  NSF is one of a few agencies that has been level-funded or had an increase in past years while many other agencies have been cut.  The Chairs of the House Science Committee and the Appropriations Committee continue to support NSF and have noted the need to increase NSF’s budget.  

ERE Portfolio in the Geosciences

Dr. Leinen, Assistant Director for Geosciences, provided a summary of the ERE portfolio for Geosciences reflecting a recent publication, NSF Geosciences Beyond 2000:  Understanding and Predicting Earth’s Environment and Habitability.  Dr. Leinen suggested the AC-ERE might consider developing a similar publication following their approach:

· Advisory committee and Program Staff authorship

· Focus on predictability

· Focus on problems in large context, not just GEO context

· Focus on NSF Strategic Elements: people, ideas, tools.

The goal is to benefit the Nation by advancing scientific understanding of the integrated Earth system through supporting high quality research, improving geo-education, and strengthening scientific capacity.  The key themes are:  

· Planetary Structure

· Planetary Energetics and Dynamics 

· Planetary Ecology

· Planetary Metabolism.  

Dr. Leinen expanded on each of the themes.  The plan also has a strong element of service to society such as developing the capability to predict hazardous events, understanding controls on environmental quality, and predicting longer-term climate change and variability.  GEO is also concerned with investments in Education and Diversity.  They have developed Geosciences education programs, new initiatives in enhancing diversity in geosciences, a structure for geosciences education (Digital Library for Earth System Education), and added a staff associate for education and diversity.  Near-term priorities for investment in Geosciences include carbon cycle research, water cycle research, extreme/abrupt events/hazards and cyber-infrastructure.  Other evolving priorities include biology and earth systems, earth structure and dynamics, and science in support of major equipment development (e.g., ocean observations, EarthScope, ocean drilling, high altitude atmospheric study).  

Dr. Leinen was asked to provide examples of how Geosciences was linking efforts with the Social, Behavioral and Economic Sciences (SBE) directorate.  She was also asked to provide details on the Cyber-infrastructure.  Many disciplines are struggling with how to network many large suites of instruments.  These are challenging problems from both the computer science aspect and from the geosciences aspect.  Some are focusing on data issues (how can data from one program be shared with another?).  In the environmental arena, similar problems exist (e.g., NEON).  Within Information Technology, Ruzena Bajcsy, Assistant Director for Computer Information Science and Engineering (CISE,) has briefed NSF on cyber-technology.  

What proportion of GEO is included in ERE?  Dr. Leinen noted that some programs might lie within it almost completely, but some things, like the infrastructure for ships, are not included.  About 75% of the GEO budget falls within ERE.

Dr. Ellis asked how the directorates in NSF would address education issues other than at the graduate level.  One of the Geosciences investments is the Digital Library for Earth Systems Education (DLESE).  This effort is to pull together age-appropriate materials for education, reviewed by teachers, that can be accessed from a single source, with links to materials and comments provided by teachers.  DLESE also will be a way to connect researchers with data outside their areas.  It is hoped it will be a major tool for GEO to use that has educational components and mechanisms for delivery of educational elements for major initiatives.  An AC member asked how  NSF could have a greater impact on teachers.  In the future, a student can review what the teacher has mentioned to the student and will be able to connect with the researcher.

Dr. Denson asked for more information on the working group.  Dr. Cavanaugh explained that the WG-ERE is made up of 13 members from all parts of the NSF, representing each directorate.  People on the WG-ERE are open to finding new ways of doing things.  They are also able to “take off their disciplinary hats” at times to see the bigger picture.  They have worked together well to help identify areas that are important for everyone.  Dr. Leinen added that the WG-ERE members have term appointments and are a mix of permanent NSF employees and Intergovernmental Personnel Act (IPA) employees.  At present, their only reward is the ability to design a program the Program Managers have always “wished” could happen.  Dr. Leinen commented that it is a big challenge and that the rewards are limited.

Dr. Skole noted that there is potential in Internet education, but often students use it as a reference only.  Dr. Leinen suggested it is helpful to bring in researchers to teach the students to make a model and not to just see it on the screen.  Mr. Dangermond commented to Dr. Skole and Dr. Leinen that GIS was involved.  Inner-city students were developing skills to interact with the community and to potentially be involved with science.  This program has been repeated in several different contexts and has been very successful.  It was suggested that there be some funding to monitor and capitalize on this phenomenon.

ERE Portfolio in the Math and Physical Sciences

Dr. Donald Burland, Division of Chemistry in the Mathematical and Physical Sciences Directorate (MPS), provided an update on ERE activities within MPS.   In 1999, NSF funded about $600M in the environmental area with about $44.3M in the MPS Directorate. Dr. Burland provided some specific examples of the kinds of funded research being done in the ERE area:

· Microbial-mediated Sulfide Mineral Dissolution, University of Wisconsin, Madison

· Detection of Atmospheric Contaminants, University of Missouri, Rolla

· Amelioration of Light Pollution, Development grant to International Dark Sky Association

· Enzymatic Biodegradation of Bacterially Produced Polyesters, James Madison University (funded through the Research for Undergraduate Institutions (RUI) program)

· Statistical Modeling for Analysis of Environmental Studies, Iowa State University

· Environmental Molecular Science Activities.  This has included establishment of Environmental Molecular Sciences Institutes by NSF and the Department of Energy (DOE), a workshop in May 1999, and collaborative research activities in Environmental Molecular Science.

· Iron-binding compounds in Marine Bacteria, being done at the Princeton Environmental Molecular Sciences Institute.

Dr. Burland then presented some technological challenges, organized by energy, chemical synthesis and processing, clean air, clean water, and clean earth.  Enabling research areas for the technological challenges include: 

· Materials Synthesis and Nanoscience

· Metallo-Enzymes and Metal Chelators 

· Interfacial Science, Separations, and Corrosion

· Catalysis/Biocatalysts

· Alternative Solvents

· Waste Treatment

· Supporting Capabilities and Technologies (measurement science, simulation technology and database development)

In closing, Dr. Burland raised several issues facing the research community:

· The “micro-to-macro“ problem

· Building communities that do not currently exist 

· Language barriers

· Early “manufacturing” involvement.

Approximately one--fourth of proposals in the Chemistry Division have environmental implications.

Dr. Kay commented on the challenge in putting together interdisciplinary teams.  In Canada, they ran a program and the same challenges existed there.  He noted that it takes about two years to build these teams.  Perhaps a challenge for the AC-ERE is to identify ways to help get over these challenges and to shorten this time.  Possibly an exploration of methods to facilitate interdisciplinary work and to communicate these methods to the researchers would be worthwhile.  What are the successful methods for this?  The Tri-council program in Canada held a meeting to discuss this issue and Dr. Kay can try to get this information before the next meeting.  Mr. Dangermond suggested some research should be done on what the “magic” is that creates success in interdisciplinary areas, such as focus on a problem.  Maybe a second helpful premise is a new language that all groups can work with.  A third premise might be to share the same working space.  He is looking for a book on the science of the science of interdisciplinary problems as a primer for multidisciplinary teams to use.  He urged this as a funding initiative, maybe led by SBE.  Research could study several teams and compile lessons to guide practitioners in research.  Dr. Kelly noted that at a National Laboratory, everything they do is interdisciplinary research, in their case, research united by an application.  How do you do this for basic research?  Dr. Denson asked if the study of Engineering Research Centers (ERCs) and Long-Term Ecological Research programs (LTERs) might help in this.  Dr. Skole added that the goal is to create transdisciplinary disciplines, and so it is important to ask questions the answers to which are dependent on coming together in an interdisciplinary way.  The initial teams need to be “close cousins” and then they can expand to larger domains.  NSF rewards ventures like this in different ways than academia.  Strong infusion of research into the academic side is needed.  Dr. Collins noted that it is possible in academia to reward interdisciplinary research, but it has to be worked on.  The IGERT initiative at NSF helps encourage this at institutions.  Dr. Cavanaugh noted if understanding “best practices” in interdisciplinary research is a topic the WG-ERE has an interest in, proposals for workshops to explore this issue would be appropriate.  Mr. Dangermond noted that “designers” (e.g., landscape architects) should be part of the research community. 

The AC-ERE spent time discussing interdisciplinary research.  They struggled with the fact that there is no “guide book” to aid them in setting up new interdisciplinary teams, and as a result, it takes several years to build relationships before research can begin.  It was recommended that NSF explore the possibility of funding some type of initiative to develop a guide of “best practices” or things that are needed to develop a successful interdisciplinary research program.   

Trends and Opportunities in Research & Education

During a working lunch, Mr. Jack Dangermond and Dr. Rosalyn McKeown provided their views of trends and opportunities in research and education.

Dr. McKeown is working on environmental illiteracy.  She displayed “a checklist” for what an environmentally literate person is:

1. Sensitive to nature and society

2. Knows about the natural world

3. Knows how humans interact with one another

4. Knows how humans interact with the natural environment

5. Understands environmental issues

6. Possesses the skills to analyze environmental issues

7. Acts in environmentally responsible ways in daily life.

Dr. McKeown shared data from her research on the Framework for Teaching and Learning Environmental Issues:

1. What are the main historical and current causes?

2. What are the geographic scale, the spatial distribution, and the longevity of the issue?

3. What are the major risks and consequences to the natural environment?

4. What are the major risks and the consequences to human systems?

5. What are the economic implications?

6. What are the major currently implemented or proposed solutions?

7. What are the obstacles to these solutions?

8. What major social values are involved in or infringed on by these solutions?

9. What group(s) of people would be adversely impacted by or bear the cost of these solutions?

10. What is the political status of the problem and solutions?

11. How is the environmental issue related to other issues?

12. What is a change you can make or have made in your daily life to lessen the issue?

13. Beyond changes in your daily life, what is the next step you could take to address the issue?

Geographers validated these questions for important environmental issues.  

Mr. Dangermond, founder of the Environmental Systems Research Institute, helped develop GIS tools and in 1980, he leveraged a software program into a product that could be shipped in volume.  This is now used in every kind of institution, from McDonald's to the oil industry.  Users collect information into databases, make maps of them, do analysis and now are making decisions based on them.  Mr. Dangermond’s vision is that GIS will be a technology that will provide a framework to create knowledge, disseminate information, and develop applications.  The world is a living organism that is dynamic, interconnected, and interdependent and humans are part of it.  The global society is evolving and becoming more specialized (economy, disciplines, technology, research, science, data, institutions, organizations).  We see the world only in pieces.  Our information systems and the Internet reflect this specialization.  There is a lot of material with single purpose and specialized efforts – it is focused, fragmented and unconnected.  Mr. Dangermond’s belief is that geography and GIS can help to integrate specializations – putting the pieces of the world back together again.  GIS is successful on projects because it integrates data and key concepts using digital processing, map overlay, spatial analysis, and visualization.  GIS is successful in organizations because it shares information and integrates people’s work.  For example, in a city, planning, engineering and operations departments could share data.  He would propose that the same integration could occur among scientists.  A geographic focus may be able to help bring interdisciplinary groups together.  Individual GIS efforts are beginning to connect to the Internet.  Peer-to-peer technology will change much of the world. 

Overall Environmental Portfolio

Dr. Cavanaugh reviewed the NSF’s environmental portfolio and materials provided by the NSF Directorates in the document “Overview of Disciplinary Activities in Environmental Research and Education (ERE).”  The Portfolio spans activities in NSF to include: BIO, CISE, EHR, ENG, GEO, MPS, SBE and OPP.  It includes the cross-directorate Biocomplexity in the Environment (BE) Priority Area and total funding is approximately $750M in FY2001.  Current activities cover a broad range of topics with some large scale group or center activities and research platforms.  Emerging areas often require participation of other directorates and interest in education is a common thread.  Critical needs include instrumentation, database/communications and networking capabilities, and long-term research efforts or platforms.  AC-ERE members were requested to review this document and provide feedback to NSF.

One AC-ERE member asked what the interdisciplinary connection might be to the concept of Research Centers.  Why has this not been a critical area for examination?  Dr. Cavanaugh noted that we are still in the process of describing NSF's entire portfolio.  The ENG Directorate is planning on talking about their activities at the next meeting in May and will summarize lessons learned from the approximately 30 Engineering Research Centers (ERCs).  The AC-ERE may also want to hear from STCs at a later time.  

Dr. Leinen noted that one reason the WG-ERE has not proposed a specific program is that they wanted to first understand the things NSF is not doing well now (some might be thematic), infrastructure holes, and issues related to education.  Once needs are identified, NSF will be in a better position to identify appropriate methods, such as Centers, to address those needs.

Biocomplexity in the Environmental – Update on Competition

Dr. Joann Roskoski, NSF Division of Environmental Biology (DEB), discussed the FY2000 Biocomplexity in the Environment Competition.  NSF received nearly 300 full proposals and 16 awards were made (5 years, up to $1M per year).  Incubation activity proposals were also solicited with 150 received and 57 awards made.  A wide array of activities was proposed from workshops to virtual networks.  The total funding was $52.5M.  NSF is planning to hold a PI meeting in conjunction with the October 2001 AC-ERE meeting.  

Example topics of awards are:

· The Effect of the Introduction of Various Parasites and Viruses on Local Bird Communities/Native Species and the Impact on Extinctions of Various Species (University of Hawaii)

· Study of a Series of Lakes in Wisconsin to Determine How Human Activities, Interacting with Normal Ecosystem Processes, Impact Game Fish in those Lakes (University of Wisconsin)

· Evolution of Bacterial Species and Development of Algorithms to Recognize Changes due to the Environment (Michigan State)

The FY2001 competition has four theme areas:

· Dynamics of Coupled Natural and Human Systems (CNH)  

· Coupled Biogeochemical Cycles (CBC)

· Genome-Enabled Environmental Science and Engineering (GEN-EN)

· Instrumentation Development for Environmental Activities (IDEA).

Dr. Penny Firth, DEB, provided a brief review of the Dynamics of Coupled Natural Human Systems (CNH) them.  The focus is on complex interactions among human and natural systems at diverse spatial, temporal, and organizational scales. Three areas of particular interest are natural capital, land-use changes, uncertainty, resilience and vulnerability.  There is a lot of interest in the community in these areas.  Proposals for this program are anticipated to be team activities and approximately $11.5M will be allocated for awards in this theme area.  An example of the research areas in CNH would be the influences of future patterns and events on the demand for and provision of natural resources, ecological and geophysical services, including interdisciplinary work to improve forecasts across spatial and temporal scales.

Dr. Herman Zimmerman, Division of Earth Sciences (EAR), provided a brief review of the elements of the Coupled Biogeochemical Cycles theme.  The focus is on understanding how the environmental processes that comprise the Earth’s natural systems are interrelated and modified by human behavior. Another focus is systems theory for co-evolution of the biosphere.  Some other example areas are:  cycles of biogeochemical elements; the relationship of carbon to the cycling of biolimiting, life-supporting elements; significance of deep biosphere; production and carbon sequestration in the rhizoshere; and hydrological events.  

Matt Kane, DEB, provided a brief review of the elements of the Genome-Enabled Environment Science and Engineering theme. Grand questions for research include: 

· How are all organisms related to one another?

· What are the functions of environmentally relevant genes, and how and when are they turned on and off?

· What is the ecological role of each organism, and how do genes define the interactions of organisms with the environment?  

Goals are to:

· Collect and analyze genomic data to establish phylogenetic relationships of life on earth especially at poorly resolved deep branches in the tree of life, and

· Use genomic information to understand interplay of suites of genes with the environment.

Dr. Donald Burland provided a brief review of the elements of the Instrumentation Development for Environmental Research theme.  The environment is very under-sampled and the information gathering is often impeded by a low signal-to-noise ratio.  Areas supported will include instrumentation development, pattern recognition, data mining, software development, simulation, adaptive systems and development, and dissemination.  Sensors need to be portable and able to work in a rough environment.  The need for planning grants will be assessed and forming teams will be necessary.  The largest proposed activities will support five-member teams for five years.

Terry Yates, Division Director, DEB, discussed the National Ecological Observatory Network (NEON) project.  NEON is envisioned as a continental scale research instrument consisting of 20 geographically distributed observatories, networked via state-of-the-art communications.  Each observatory has a consortium of heavily instrumented field sites and associated institutions, and collectively is a virtual lab for research to obtain a predictive understanding of the environment.  The functionalities at the core and satellite sites will be DNA analysis, stable isotope analysis, inorganic and organic chemical facilities, geographically sensing, remote sensing, high-speed telecommunications, information technology infrastructure, and Geographic Information System capabilities.

Developments in testing are evolving and NEON will be able to: 

1. Predict dynamics of species distributions and abundance including invasive species, agricultural pests and ecology of infectious diseases

2. Link a diversity of institutions together

3. Provide real-time data for scientists, local governments, and other users including the general public, and

4. Serve as a platform for new instrument development and testing on scales larger than what is now possible.

One AC-ERE member suggested in order to help make NEON successful it would be necessary to have initial funding to scope data frame standards.  Dr. Yates responded that some funding is built into the process.  The observatories will have prescribed instrumentation and measurements in real time.

Environmental Activities in IGERT

Wyn Jennings discussed Integrative Graduate Education and Research Traineeships (IGERT), a program in existence for about 4 years. It is Foundation-wide and all the directorates participate in decision-making. The factors that influence the graduate education in this program are the impact of a knowledge based economy, information systems, interdisciplinary science, transportation systems, and social impact research.  The horizon is 10-15 years to prepare students for the future.  The industrial sector is affecting education by globalization, increased competition, broader knowledge-based workforce, and mobile workforce.  Graduates need a new type of resume.

The features of the IGERT Traineeship are: 

· Innovative graduate education protocol 

· Development of professional skills

· Personal skills development

· Diversity

· Global perspective.

IGERT supports groups of 5-25 faculty members.  It is responsive to 5-year awards, up to $500K per year with most funds going to student stipends, up to $200K in first year for equipment.  In FY2001, there are 300 preproposals, but 69 proposals were solicited and 20 awarded.  The projections for this program are $54M per year in steady state investment, resulting in 100 active sites and about 1200 students per year. 

A Model for Diversity Program Development

Ms. Jewel Prendeville, staff associate for Diversity and Education in the Geosciences, spoke about GEO plans for enhancing diversity in the geosciences.  The goals are to increase minority participation in geosciences education and to enhance the understanding of the geosciences and their contribution to modern society by a broad and diverse segment of the American population.

The first step was to ask why so few minority students choose geosciences.  The process was to contact key individuals who have experience with minority programs and invite written commentary through a set of structured questions.  A workshop and its report compiled statistical data; inventory of current GEO projects; inventory of current GEO projects of other directorates, federal agencies, and professional societies; the responses to e-mail surveys; and appendices.  As a result a new program was recommended and later established.  The solicitation seeks projects from HBCUs, MSIs, and Tribal Colleges and activities that foster partnerships, collaboration and exchanges.  The program anticipates about $3M in funding in 2001 for about 15 awards.  Each award is up to 3years and up to $400K.  Proposals are due March 16, 2001.

AC-ERE members commented that the program will develop an early interest among students.  The intention is great but the budget is limited.  Dr. Leinen said that there will be an evaluation of the outcome of these programs after about 5 years to see if the awards had an impact.  Another member suggested that other programs are available to help minorities use their skills, but there needs to be a way of tracking the progress of each person’s movement through work after college.

GPRA Responsibilities of the Advisory Committee

Ms. Melissa Lane, Staff Associate for Information Management in the Geosciences, and Mr. Joe Bert, OIA, spoke to the group about implementation of the Government Performance and Results Act (GPRA).  The Act was passed in 1993 and requires a 5-year strategic plan, along with an annual performance plan and report.  The primary purpose of the Act was to systematically hold federal agencies accountable for achieving program results.  GPRA has resulted in requiring NSF to clearly define its mission; establish long-term strategic goals and a strategic plan; establish annual performance goals linked to strategic goals; measure performance against these goals, and report publicly on how well NSF is doing.

The challenge for basic science programs is that the substance and timing of research and education results are unpredictable.  It is difficult to quantify research results for projects that are not conducted by agency staff, to depend on judgment of credible experts, to link results to budget, and to attribute results.  The groups that monitor agency products are: OMB, GAO, the public, the Congressional Research Service, and COV’s.  The strategic plan for 2001 – 2006 started September 30, 2000.  The GPRA performance plan identifies annual performance goals for research results, investment process, and management.

The strategic outcomes of NSF’s performance goals are:

· People:  Development of “a diverse, internationally competitive and globally-engaged workforce of scientists, engineers, and well-prepared citizens”

· Ideas:  Enabling “discovery across the frontier of science and engineering, connected to learning, innovation, and service to society”

· Tools:  Providing “broadly accessible, state-of-the-art information-bases and shared research and education tools.”

AC-ERE Preparation for Thursday Agenda

Dr. James Collins reviewed the task groups and assignments.  Work will be needed by smaller groups to accomplish all the AC-ERE goals.  Proposed working groups are: Strategic Planning for ERE; Strategic Planning for Environmental Infrastructure; and Education and Synthesis, Evaluation, and Communication of Environmental Knowledge. He asked AC-ERE members to consider their interests in preparation for the Thursday agenda.

With no further questions the meeting was adjourned for the day at 5:32 p.m.

Thursday, March 1, 2001

The AC-ERE reconvened at 8:30 a.m.

Recent Reports on Future Interests in Environmental Research

Dr. Collins turned the meeting over to Dr. Thomas Graedel to lead a discussion on emerging interests in environmental research, as described in some recent reports.  Dr. Graedel called on members of the NSF Working Group on ERE to give short summaries of these reports.

Dr. Bruce Hamilton discussed  the scope of interests in “Environmentally Benign Manufacturing,” as described in a draft report of the International Technology Research Institute.

Concerns can be grouped into 7 categories, using temporal and organizational considerations:

1. Environmental engineering

2. Pollution prevention

3. Environment conscious design and manufacturing

4. Design for the environment

5. Life cycle design 

6. Industrial ecology

7. Sustainable development

The executive summary of the report provides a statement of the problems, goals and needs.  The development of an environment strategy needs to address all of these issues and translate this understanding into an effective program of action.

The major findings of the article are organized around:  

· Motivation at the corporate level 

· Strategies at the national level

· Systems level problem solving 

· Analytical tools for addressing products 

· Technical highlights.  

Dr. Herman Zimmerman spoke about geo-informatics and environment systems.  The basic emphasis of a number of recent reports and workshops in earth systems is the need to develop new models for tools and investigations.  The vision presented is a network that senses the Earth and allows a person to look at weather data, for instance, on every level.  Researchers and scientists will observe in real time and the system will be wireless.  It will be open to outreach and provide resources for basic research, education, and managing the economy.

Dr. Firth discussed two key reports on what NSF should be investing in.  The NSB report is about a year old and discusses resources, funding, and organizational structure.  The second report is on "nature and society" and emphasizes integrated environmental research.  NSF funded this workshop which suggests five research priorities: ecosystem services; coping with uncertainty; complexity and change; communicating scientific information; and evolution and resilience of coupled social and ecological services.

Dr. Frances Li, Division of International Programs, discussed global perspectives.  The NSB has a task force looking at international issues.  The NSB TF issued an interim report that made international connections a high priority for NSF.  It recommend that NSF work closely with OSTP, the State Department and other federal agencies for bilateral, multilateral, and regional S&E research and education activities in order to expand the knowledge base and contribute to the solution of global problems.  Expanded partnerships could support networks to connect environmental activities on a global basis.  The Internet and workshops should help promote partnerships.

Dr. Thomas Graedel reported on the National Academy of Sciences study to identify a small number of “Grand Environmental Challenges.”  The panel was charged to define what a grand challenge is and to provide a set of priorities. The horizon for the grand challenges was 20-30 years and an emphasis on North America.  The criteria followed included:  a high scientific payoff; long time horizon; feasibility; interdisciplinarity; and availability of research infrastructure.  The four selections for immediate follow-up were:  hydrologic forecasting; biological diversity and ecosystem functioning; infectious disease and the environment; and land-use dynamics.  A Committee member asked why global climate modeling didn’t end up on the list. The reason given was that climate variability is more specific and is underfunded compared to global change.

Dr. Graedel suggested that implementation of this report would be a good topic for the AC-ERE to pursue, especially how to involve social scientists in integrated environmental research.  Dr. Skole concurred and noted that behavioral factors in land use dynamics are a cutting-edge issue.   Some committee members suggested that focusing on a topic, e.g., land use, could help gather people from diverse communities in interdisciplinary research.

Guidance to Task Groups

Dr. Collins noted that the Advisory Committee could change the task groups, how they are going to work, and decide what is necessary.

Some background material on cyber-infrastructure, which is relevant to the proposed charge of one task group, was distributed.  The strategic plan for cyberinfrastructure research is based on the PACI program and fulfilling the vision of the Hayes Report by providing access to high-end computing, knowledge transfer, and putting application research results into practice in high performance computing and education.  The initiative is to enable changes in computers, storage resources, and other facilities interconnected by ultra high-speed networks.  The terascale infrastructure will support activities such as computational science and engineering as well as provide a test bed for research to develop new capabilities.

Task Group Meetings - Reports

· Strategic Planning for ERE.  The members chosen for this group were Ronald Brisbois, Elizabeth Kelly, James Kay, Costel Denson, Stephanie Pfirman, Jim Collins, Diana Wall (assigned by the Advisory Committee in absentia), and Simon Levin (assigned by the Advisory Committee in absentia).  The chairperson of this group is Dr. James Kay.  The group considered the following tasks.

1. To clarify the vision and goals of the BE initiative and of the ERE portfolio.  At the last meeting, AC-ERE members discussed the document on vision and goals for NSF.  The vision could be used for the portfolio instead of the BE initiative.  The members will need to articulate the guiding principles for a framework of the portfolio.  The Task Group will work on developing a publication that gives vision, goals, themes, and case studies for ERE.

2. To help articulate, in written publication, what NSF does in ERE so that it is understandable to the scientific community, the public and to Congress, and presents a strong case for continued and growing support.  We need to consider the activities that NSF needs to encourage in order to catalyze a new approach to interdisciplinary problems.  NSF could encourage formation of a new entity to provide information for decision-making in which NSF's role is the science for decision making.

· Strategic Planning for Environmental Infrastructure.  The members chosen were Thomas Graedel, Mary Jane Perry, David Skole, Jack Dangermond (assigned by the Advisory Committee in absentia), and Richard Luthy (assigned by the Advisory Committee in absentia).  The chair is Mary Jane Perry. The members decided on seven issues to consider:

1. Data, database, and telecommunication

2. Science centers

3. Data integration

4. Observatory networks

5. Architecture for real-time data

6. Research and development of tools to bring into the field

7. Interagency partnerships

· Education and Synthesis, Evaluation, and Communication of Environmental Knowledge The members chosen were Rosalyn McKeown, David Ellis, James Allen, John Priscu, and Bruce Jackson (assigned by the Advisory Committee in absentia).  The chair is David Ellis.

The task group renamed itself the Task Group on Environmental Education, Diversity and Communication.  Their main purpose is to show creative and effective ways to enhance environmental literacy in the workforce needed for the future.  NSF should be doing more in environment to make science overall more inviting.

There were no questions about the reports.  Dr. Collins told the groups that follow-up reports will be heard in May 2001.

ERE Issues for Discussion with the Director

Dr. Collins asked the AC-ERE to identify questions to discuss with Dr. Rita Colwell, NSF Director.  The questions or issues decided upon were:

1.
The AC-ERE encourages more engagement by NSF at the middle school level.

2.
Is federal funding a “0-sum game”?  How should we respond to concerns by other agencies that if NSF receives more funding they may receive less?

3.
The AC-ERE is interested in encouraging NSF to work with other agencies, such as NIH, on the issue of health and infectious diseases in the environment. One of the Grand Challenges concerns infectious disease.  What suggestions do you have on how we should proceed?

4.
The AC-ERE thinks more resources should be directed at research concerning the links between social systems and natural systems in the environment.

5.
What can AC-ERE do to help NSF impress Congress with the importance of ERE research?

Meeting with the Director

Dr. Colwell stated that she is very optimistic about the budget and plans for FY2003.  The direction of addressing environmental questions and issues will be helpful in order to respond to the interdisciplinary interests of members of Congress. 

Dr. Collins informed Dr. Colwell that the AC had formed task groups that cover the three strategic areas of people, ideas, and tools.  Diversity and education will be encouraged.

The following are answers to the questions discussed from the AC-ERE:

1. The diversity of students is greater in middle schools and community colleges.  This is a good place to start.  It is very important to get information about science to students early.

2. It isn’t even considered that the NSF budget will cut into the budget of EPA or NIH.  NSF has worked closely with those organizations in peer-reviewed programs.

3. NSF has made a major contribution to understanding the seasonality of illnesses, as linked to the environment.  NSF has a lot to contribute to environmental studies.  Congress will need to understand the language and be made aware of all the information that is needed.  We need to think about what would be funded so that ecology can be covered as part of a whole system.

4. This is an important question in biocomplexity.  The role of the social, behavioral, and economical sciences will begin to become clearer as this study proceeds. 

5. Communication about the contribution of fundamental science to national security, social stability, and human health is helpful.

Dr. Collins thanked Dr. Colwell for meeting with the group and she thanked the AC-ERE members for their participation.  

Next Steps

The following are some agenda items for the next meeting on May 2-3, 2001.  Dr. E. O. Wilson of Harvard University will give a lecture about his new book on environmental issues and about his concerns about biodiversity.  The Directorates for Biological Sciences and Engineering will report on their environmental activities.   Task Groups need to plan for their sessions, which will be on the first day of the meeting.  

The meeting was adjourned at 3:24 p.m.
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