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The thirteenth meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held April 12-13, 2006 at the National Science Foundation in Arlington, Virginia.

Wednesday, April 12, 2006
Welcome and Introductions

Dr. Anthony Michaels, Chair, called the meeting to order at 8:40 a.m.  Introductions were made.
Update on NSF Environmental Activities

Dr. Margaret Leinen, Assistant Director, Geosciences, and NSF Coordinator for the Environment, provided an update on NSF Environmental Activities to include:

· Environmental Research and Education (ERE) Portfolio.  The FY2006 ERE portfolio had $950M in funding with Biocomplexity in the Environment (BE) funding for $83M.  Themes from the Complex Environmental Systems report were listed.

· FY2007 Budget.  The NSF FY2007 budget request has a proposed 7.9% increase over FY2006.  The President has proposed the American Competitiveness Initiative (ACI).   Several reports have raised the importance of investing in basic science and technology and STEM fields.  The NSF, NIST, and DOE (Office of Science) are key players in this initiative.  NSF will play a role in developing programs that enhance the effectiveness of competitiveness for the Nation.

· New NSF Staff:  New senior NSF staff were introduced: Daniel Atkins, Director, Office of Cyberinfrastructure; Thomas Weber, Director, Office of International Science and Engineering; and Lara Hutto, Science Assistant, Environmental Research and Education.
· BE Program.  Proposed in FY2001 as a 5 year initiative that would transition activities into core funding, NSF extended the initiative 2 more years.  The themes (IDEA, GEN-EN, CNH, MUSES, and CBC) have transitioned into core programs (Sensors, Environmental Genomics, Human Environmental Interfaces, MUSES, and Cycles and Pathways).   FY2006 funding is $83.8M.  The FY2007 request if $42.57M would complete the transition of BE to the core NSF budgets.

· BE Program Review.  The typical COV review focuses on the process.  It is suggested that the BE Program Review be conducted to ask about the future science directions with a science focus rather than a process focus.  This review panel would be a subcommittee of the AC-ERE with a member of the advisory committee on the panel.  

· New Opportunities.  Topics that came from the AC-ERE to consider for the future were listed.  This meeting will continue a discussion on future directions (i.e., observing systems, water, social-behavioral sciences in the environment).

· Status of Network and Observing Systems Activities.  A brief update was provided on the National Ecological Observatory Network (NEON) project.
Discussion:
· The growth in these programs is remarkable in a period of flat budgets.  How much is due to an increase in “identifying” what is considered environmental versus actual increases in budget?  Melissa Lane responded that the growth is in the dollars not just shifting of what is considered “environmental”.  There is a very stable core and new growth.  More and more programs are adding an environmental component.  

· Three environmental-related Science and Technology Centers are being funded this year.  

· The AC-ERE members liked the idea of a Program Review for BE that focused on science.  They asked about the possibility of doing a similar review for the Coupled Natural and Human Systems program.  Dr. Cavanaugh said the AC-ERE could make that recommendation.  The group discussed the challenges in identifying members for the review panel that have a strong understanding of highly interdisciplinary activities.  A new set of questions can be developed for this type of reviewed (instead of the standard COV templates).  If the AC-ERE recommends the review, the report from the panel would be provided for review and approval.  The AC-ERE could help in the question development process.  Dr. Cavanaugh sees it as largely internal process, but she is interested in recommendations from the ERE-AC for who might serve on the panel, and certainly offering questions, in terms of preparation.  
· Dr. Baerwald, manager of the CNH program, welcomed the idea of a program review.  The real challenge would be identifying the core questions (with not necessarily predictable answers).   A program review could provide great guidance in the future.  Dr. Leinen suggested the AC-ERE might want to think about the questions a program review of the scientific process might ask.
· The Millennium Ecosystem Assessment Report came out about 6 months ago and focuses on many of issues between ecosystems and human use of products and manipulation of ecosystems.  The CNH program allowed NSF to fund research related to that.  
Dr. Michaels thanked Dr. Leinen for the update.  There was AC-ERE support for the BE Program Review in collaboration with the AC/GEO and the group wanted to revisit a review process for CNH when Dr. Lightfoot was presenting.
Dr. Cavanaugh said the program review adds another tool for evaluating programs.  In each of the BE components, the question to ask is what tool/vehicle is the best one to use at this point?  A workshop where people brainstorm might be more appropriate than a Program Review that looks at what has been funded and the impact.  The AC-ERE was asked to think about this and provide advice to the ERE.  
Report on Development of the NSF Strategic Plan

Dr. Marge Cavanaugh reported on the development of the NSF Strategic Plan for 2006-2011.  The development process has been inclusive, involving various groups in the review (including advisory committees).  The NSF Strategic Plan is required by the Government Performance and Results Act (GPRA) legislation and requires an update every three years for the next five year plan of NSF’s vision, goals, and management framework with a scientific focus.  Performance goals for NSF staff are also determined from the Strategic Plan. The mission and vision and strategic outcome goals for the current plan were shown.  The National Science Board (NSB) “2020 Vision for the National Science Foundation” (December 2005) helped to inform the strategic plan.  Characteristics of the NSF Strategic plan were noted and the themes from the public and internal NSF comments were briefly reviewed.  

The DRAFT mission, vision and strategic goals for FY2006-2011 plan were shown.  The draft is being discussed with AC groups after the NSB meeting and comments will be incorporated into a new draft by June 2006.  Public comment is planned for the June-July timeframe.  NSB approval is needed at the August 2006 meeting and the new plan must be submitted to OMB and Congress by September 2006.  
AC-ERE members were asked to review the NSF strategic plan when it became available for public comment in June/July 2006.  Feedback would be provided to Dr. Michaels, chair.
The AC-ERE commented that the NSF Strategic Plan seemed to be more of a technical plan.  They asked what mechanisms NSF uses to plan for a 10-20 year broader vision.  Dr. Leinen suggested the group asked Dr. Bement to address the question.  Science changes quickly and NSF’s culture is to respond to the scientific community as far as the direction it evolves.  Some science communities like astronomy do long-term planning.  Other bodies (like the National Academy of Science) produce long-term vision documents.  

Issues for Discussion with the Director and Deputy Director
Dr. Michaels assigned ERE-AC members to issues identified for discussion with Dr. Bement.  The American Competitiveness Initiative was a topic of particular interest.  Competitiveness in terms of the environment can be a delicate issue.  Water, Coupled Natural and Human Systems (CNH), and Observing Systems were also topics identified.

Meeting with Arden Bement, Director, and Kathie Olsen, Deputy Director

Dr. Arden Bement, Jr., NSF Director, and Dr. Kathie Olsen, NSF Deputy Director, met with the AC-ERE.  Dr. Bement updated the group on the FY2007 budget the support for the ACI initiative.  In the ACI, NSF is coupled with the Department of Energy and NIST and it calls for a doubling over the next 10 years of investments in physical science.  Investments will be based on performance.  NSF mission is developing concepts, new tools, and the scientific workforce for the 21st century.  NSF has strong programs in each of these areas.  But it is important to plan over 5-10 years beyond the next budget cycle.  
Dr. Olsen updated the group on the NSF Strategic Plan process.  NSF is engaged in an open process. The previous strategic plan was posted for public and internal comments and used to modify the current draft.  
Dr. Bement asked the AC-ERE to look at several high –priority issues:

· Water needs to be a balanced program in addition to hydrology (i.e. potable water).  Research needs to look at the long-term water supply and distribution as well as new technologies to provide fresh water economically where needed.  

· NEON is burgeoning program on NSF’s agenda.  NSF cannot afford everything identified so the program will need to be scoped to what is within NSF’s means.  

· Integration of environmental activities with SBE is critically important.  

· NSF needs to be able to scale to manage large international projects as science evolves.
· Cyberinfrastructure – means are finite.  See in almost every field of science greater needs to deal with data and information.

· International Polar Year (IPY)

· Diversity in Education 
· Environmental Sustainability – need to determine what to focus on in this area.

For the ACI, NSF is paying attention to areas of fundamental research that can have the greatest impact.  What kinds of green technologies should research be focusing on?  What has the greatest economic benefit?  

There are ongoing concerns with the merit review process and managing the workflow within NSF.  The success rate balanced with grant size is always a consideration.  NSF is trying to find ways to minimize the amount of work and waste and reduce the proposal cycle time.  This is a critical issue that is a continuing focus.  The merit review process is being evaluated to ensure it continues to focus on frontier research or beyond.  Broadening  participation is a focus area for NSF, not just among grantees, but also of panels, in COVs, advisory committees and throughout the Foundation.  Everything we do has to have representation and characteristics of where the Nation is going demographically to best serve the broad interests of the community.
Dr. Olsen added the ocean observation system is a new start proposed in the FY2007 budget.

Discussion:
· The AC-ERE congratulated Drs. Bement and Olsen for the proposed 7.8% increase in the FY2007 budget.  

· There is a lot of activity around a water initiative building on prior studies and trying to integrate hydrologic ideas with environmental engineering and contaminant tracing.  The AC-ERE discussed the need for a program complimentary to NEON and the many challenges that exist.  Dr. Bement said a program has to be comprehensive and complete.  Dr. Olsen added that water tends to be a state and local issue and hasn’t been a national policy.  Dr. Stevens clarified that the issue is focused on water availability and quality.  
· How do you see environmental research linked to and influencing competitiveness?  Dr. Bement said NSF can work with professional organizations to identify long-term sticking point/barriers that need to be overcome.  These are the kinds of studies universities are very good engaging in.
· On the social/behavioral side, what are mechanisms to foster cooperation (international) to make these things happen?  Dr. Bement said this is where he should be asking the AC-ERE for ideas.  Sustainability focuses on measurements.  How do we measure the imprint of the human footprint?  More inputs from the SBE community is needed on this.  Who trains to the entrepreneurial point that takes it to the next level?  Dr. Bement said we contribute – it is often NSF-funded graduate students that develop the concept and move it into commercial realm.  Dr. Olsen said the GOALI (Grant Opportunities for Academic Opportunities to Leverage Industry) also focuses on this.
· With the NSF Strategic Plan only focusing on the next 5 years, how does NSF develop long-term strategic plans?  Dr. Bement said that NSF does not have just one strategic plan.  The Strategic Plan presented to the AC-ERE is required by law which also specifies the design and parameters of the plan.  NSF brings a lot of inputs into the planning process.  The NSB has a broad vision for NSF, there are internal vision documents, and a longer-range plan in parallel with this plan for a 10-year period and what the sustainable vs. short-term initiatives are over that period of time.  This doesn’t exhaust all the other things NSF gets involved with at the interagency/directorate level.  Dr. Olsen added that the values will not change much for NSF.  They will continue regardless of a strategic plan.  There is a section in the Strategic Plan called “Our Changing World” that lays out going forward in terms of this.

· There is an increasing need study coupled human and natural systems.  This takes on a new dimension with demographic changes and an international focus.  Does NSF see its portfolio including a global context?  This would consume any increase in budgets.  How does this play within the Administration and how will international and national needs be supported?  Dr. Bement said the INT program is collaborating with other countries that have expressed interest.  It is emerging and there are opportunities.  

· The “American Competitiveness Initiative” positions the US as a leader in a Global competitiveness.  These kinds of collaborations seem to take a very long time but they expect more immediate results.  Dr. Bement said that federal agencies have to be prepared to answer the question “What have you done for us lately” to support budget increases.  Dr. Olsen said NSF has a “nugget” team that is working on identifying and demonstrating successes.  

· Dr. Bement said with CI and international networking, the longer-term is getting shorter all the time.  It takes less time to develop and market technology. 
· The House passed a resolution for the Department of Education to convene a summit on sustainability of education.  NSF’s role in education is to develop tools for research in education, not implementation.  Do you see an opportunity for NSF in this?  Dr. Bement said it is research in education that can be scaled up in implementation.  NSF will never have the resources for implementation.  There is also a whole area of human cognition (what do you teach, when you teach, sequence to bring in new ideas as part of learning process, spectrum of learning styles/cognition).  There are many lessons we are learning in K-12 that apply in colleges.  How do you deal with rigor?  How to deal with inquiry based learning?  How do you bring in discovering-based learning?  These are areas that are perfect for enrichment.
· The term “burgeoning” was used in discussions of NEON and other observing systems.  ORION is near the “gate”.  It is critical to right-size projects to get base costs and not take too much out of the science budgets.  These observing systems are important to take environmental scholarship and education to the next level.  The AC-ERE is looking for ways to link these observing systems and complimentary themes.  Dr. Bement said it requires careful thinking about understanding how you design in CI and social science in the very beginning of these engagements.  There is a sequence/learning process.  We have to be cautious and be sure we do it in a rigorous and systematic way.  
· Observing networks will transform the opportunities we have to reach the public.  Dr. Bement said this raised an important point.  In the past, we have informed the public about science.  Sometimes in a good way, sometimes in a bad way.  If we are going to bring out the wonder, awe, and excitement of science we have to do more than inform.  We have to engage.  Observing systems are a way to engage.  We have the CI in place to make this happen.  There are enormous opportunities with IPY.  The scientific community needs to act on these targets of transformative opportunity.  

The grouped thanked Drs. Bement and Olsen for meeting with them.

Working Lunch - Member Presentation

The AC-ERE had a working lunch where they heard a presentation from Dr. Diane McKnight, University of Colorado, on “Lost Seal”, second in a series of children’s books based on the Long Term Ecological Research (LTER) program called the LTER Schoolyard Children’s Book Series.

Update on NEON
Dr. Elizabeth Blood, NEON Program Director, provided an update on the National Ecological Observatory Network (NEON).  NEON is focused on answering questions in the ecological realm and how systems are interconnected among themselves and in the larger earth systems.  The conceptual framework for the design of NEON was shown.  Data and images were shown to illustrate interrelationships with biological and earth systems in several contexts.  NEON is at regional and local scale.  At a result of the NRC study in 2004, NEON has a more focused effort.  The community planning efforts involved in NEON have been significant.  
The leading scientific questions:

· How are ecological systems affected by changes in land use and climate across a range of spatiotemporal scales?

· How do the patterns and movement of genes and organisms across the continent affect biodiversity and the spread of infectious diseases and invasive species?

The challenge is to balance the minimum number of observatories with the maximum data.  The GEO website has links to information on the design and the workshop planned.  Dr. Blood will provide the report from the NEON workshop to AC-ERE members.  All plans are posted on the web with forms provided for comments for the review team (www.neoninc.com).
Details on how instrument packages and infrastructure deployment were shown.  The goal of current planning process is to identify instrumentation that goes into the Major Research and Equipment, Facilities and Construction (MREFC) funding request.  If potential science opportunities are not identified now, then instrumentation may not be there.  There are social scientists on the review teams.

The AC-ERE suggested a combined set of workshops with the ocean observatory networks group.  The program could compliment what NEON is doing on land in the oceans.  Another suggestion was to reach out to Canadian colleagues and form a partnership so similar studies can be launched within Canada to get upstream (jet stream) conditions that are sweeping across North America.  Dr. Blood said NSF has had advisory board participants from Canada and Mexico, but they are not official relationships.  She liked the idea of discussing boundary conditions.  
Partnerships are essential to the success of NEON.  Various partners were listed.  NSF is working to bring in partnerships with Historically Black Colleges and Universities (HBCUs).  They are also defining the role for NEON within GEO.  It could potentially be a testbed for US geosciences.  From a scientific perspective, the research community is ready for this type of project.  The science is ready and the technology is there.  

Discussion:

· The AC-ERE asked how much data would be collected with NEON.  Dr. Blood said the preliminary data analysis estimates about 50 terabytes of data per year with about 100 terabytes of metadata and derived products with about 300 total terabytes per year anticipated.

· NEON will transform the way science is done and how the “next generation” approaches scientific discovery.  

· The AC-ERE encouraged the NEON project to keep other science areas informed as it is being built (i.e. water and human/natural coupled systems) to maximize resources and leverage new collaborations.  

· The finite limit on growth for NEON will mostly likely be determined by funding support.  Issues have more to do with management of instruments/calibration and data integrity rather than feasibility.
· Operation and management of NEON is built into the project execution plan with costs estimated for operation of the platform and periodic updates to the technology.  The total cost percentage is not know yet.  

· The AC-ERE encouraged NEON to leverage connections with education and public outreach when looking for locations for instruments.  Dr. Blood said there have been discussions about community watch and science groups having roles in the project.

· Social science is very important in the NEON project.  A fall 2006 workshop is planned to include social scientists.

Dr. Michaels thanked Dr. Blood for her presentation.

AC-ERE Discussion of NSF Development of a Water Initiative

Pam Stevens, representing the Working Group (WG-ERE) asked for advice from the AC-ERE.  Challenges for Water in the 21st Century were listed.  Dr. Stevens shared the draft vision for an NSF-wide initiative on water.  Proposed strategic questions, scope, and research challenges were presented.  NSF’s role is unique in its support of basic research in all the critical science and engineering areas and NSF is well-positioned to support interdisciplinary approaches.  Complementary activities already underway within NSF were listed.  
Questions posed to the AC-ERE (would welcome guidance, insights and suggestions):

· How do we foster better communication among relevant NSF-supported communities?

· How do we enhance cooperation among emerging observing system communities?

· What Cyberinfrastructure investments are most critical?

· In what kind of synthesis activities should NSF invest to promote new insights into water system science?

· How can we most effectively develop a range of community models that couple systems of disparate temporal and spatial scales?

· What strategies will more effectively promote research connecting human and natural systems?

· What other interagency and international programs are relevant to this effort?

Dr. Stevens said the WG-ERE would welcome guidance, insights and suggestions from the AC-ERE.

Discussion:
· There is so much research being done on water by so many different disciplines yet it is amazing how little communication there is.  In every land-grant campus there is a water resources research center.  All of the research can benefit from a conference to bring various researchers together to share information and from an ongoing website where databases/working papers, etc. could be posted.  There needs to be an institutional structure to foster this communication.  Dr. Stevens said one challenge is that the research also extends to other Federal agencies.  
· The AC-ERE encouraged NSF to work with the Mathematics and Physical Sciences (MPS) Directorate as the have experience in dealing with massive datasets.  Many mathematicians are already working with the biology community.  Workshops to bring people together could be very promising.  

· There are a few pilot programs in Cyberinfrastructure and water to include a project on hydrologic information systems which is designed to give easy access to a variety of sources from federal agencies.  It is now coupled with modeling software as well.  In GEO/EAR, this is one of the best projects going on in hydrology.

· Community assessment and predictive models are mechanisms that have had success.

· Do we know the extent of the problem with water where people live?  Those may be the places to engage a “scientific Peace Core”.  Industry could be brought in as many make water their business.  The focus should be international, not just national.  

· Are there particular issues with water where it does become critical (i.e. water law)?  Water questions that come out of SBE are broader.  Notion of aiming toward developing integrated community models.  What are the central questions you would be asking of the community to identify where needs are?

· There are other ways to build communities (other than meetings) such as a specialized version of a graduate course that has more faculty than students.  Creating interdisciplinary scholars around co-instruction of very bright graduate students could have high impact with students doing a project at the end of a 5-6 week course.  The result is creation of not just a community of students that have this understanding, but an appreciation of this understanding by the faculty (helps with reviews, etc.).  The BE program may have researchers that could take the lead and/or participate in this type of activity.  

· How much coordination is there across federal agencies?  Dr. Stevens said that a subcommittee was established to facilitate exchange of information and also to allow federal agencies to identify areas where they want to work more closely.  The Water in the 21st Century report is available and provides a strategic plan.  The next step is to identify parts of that plan and various agencies to set up implementation teams.  A lot more communication is needed.  

· Have you thought about a synthesis center where the focus is to create these relationships and produce products from these interactions?  There is a water/environment federation broadly based in engineering and utilities.  Implementation is fairly rapid in this case.  

· The digital library seems like a logical place for some of information.

· The academic community needs to get together with people that manage water resources (dams, etc.).  Dr. Stevens said there a pressures on agencies and they are not too open to scientists coming in and saying “do it differently”.  Dealing with the institutionalization of way things have been done for a long time is a barrier to overcome.  

· Currently 10 testbeds are being funded are in three areas: deployment of sensor networks, modeling, and CI.  Proposals that will be funded deal more with the intersection of sensor networks and CI for instrumenting parts of water sheds.  San Diego/Tijuana might be a hot spot for a testbed.  Great concern on all sides in that region.
· NSF might be able to have an announcement of opportunity to bring those groups of people together.  Money often brings people out of their biases.  There is a certain frustration that academics have not risen to the occasion for people that manage water resources.  
· A workshop on modeling across NSF environmental observatories will be held in Tucson in May 2006.  The outcome will be a white paper on modeling needs and opportunities.  NSF hopes that ultimately, a working group of modelers will result with input to NSF about the needs for putting dollars into model development for the next generation.  

Dr. Stevens thanked the AC-ERE for their input and suggested they further discuss with Dr. Leinen ways they can take their advice and make it relevant and useful to help the effort move forward.  

Discussion on Environmental Activities in the Social, Behavioral, and Economic Sciences
Dr. David Lightfoot, Assistant Director, Social, Behavioral and Economic Sciences Directorate (SBE) discussed the environmental activities going on in SBE.  Dr. Lightfoot provided an overview of the SBE directorate and the Science of Learning Centers.  He talked about some of the various interactions and activities SBE is involved in with other directorates at NSF.  About 12% of SBE’s budget is devoted to environmental activities.   Complex Systems and Cyberinfrastructure are areas where there is an increasing amount of work in SBE sciences.  The program of Geography and Geosciences is the lead in CI (i.e. work in Geographical Information Systems).  Complex Systems is a natural connection with the environmental world.  SBE is also looking at national security, including natural disasters and neuroscience.  NSF used to be a major funder of neuroscience until about 15 years ago when NIH picked it up.  Now NIH has adopted new rules and fundamental research in neuroscience (i.e. spatial cognition) has been orphaned.  The Human Computer Interface program is Foundation-wide.  
Discussion:

· What is the relationship between SBE and NEON?  The impression is that SBE has not played a significant role in defining the kinds of questions and determining the data to be collected.  Dr. Lightfoot said that it is an accurate assessment, but likely to change.  The new Assistant Director for the Biology Directorate is open to and enthusiastic about getting SBE scientists involved in this.  Early involvement helps to maximize the role and return on investment.

· The Ocean Observatory Initiative is hoped to change science of the oceans.  In terms of human cognition, humans are used to perceiving things from one place (i.e. a ship can only be in one place at one time).  With this program, there will be thousands of sensors through a fluid medium.  The capacity to absorb and observe information in this context is not part of our cultural/biological evolution.  This is mirrored in NEON as well.  SBE was urged to consider documenting the transformation that will take place in the way we think about what science means and how we translate this science to the public in general.  This will be a major shift in the way science is done.
· Three workshops on innovation run by each SBE Division are planned for June and July/August 2006.  Dr. Lightfoot will provide follow-up data to the AC-ERE.  
· Dr. Lightfoot said one of distinctive elements of the Science of Science Policy program is to develop Centers (in a few years) that will look at these questions in a discipline-based/problem-based fashion.  This effort is of interest to virtually every government in the world.  There are vast cases where there are programs that are science-neutral. 

The AC-ERE asked about several other areas of research that SBE is involved in.  Dr. Michaels thanked Dr. Lightfoot for his comments.  

With no further discussion, the meeting was adjourned at 5:05 p.m.

Thursday, April 13, 2006

The meeting reconvened at 8:45 a.m.

Report on Activities in Environmental Cyberinfrastructure

Dr. Daniel Atkins, newly appointed Director, Office of Cyberinfrastructure (OCI), provided an overview of the NSF Office of Cyberinfrastructure: Mission, Structure, and Function.  Dr. Atkins is in transition as a rotator from the University of Michigan.  He often sites the environmental community in providing examples for CI.  Several reports and CI projects were listed.  He provided a background on his career and collaborations in CI and multidisciplinary projects to include UARC/SPARC which was a scatter-radar facility in Sondrestrom, Greenland.  He then provided the history behind the formation of the OCI.  There were numerous reports, a Blue Ribbon Panel, dozens of workshops, and internal NSF studies that all formed the foundation for the new office.  In addition to the OCI, there is a CI Council that was formed.  The council is a major mechanism for achieving coordination and co-investment across NSF.  
Dr. Atkins encouraged the AC-ERE to visit the OCI website where workshop reports and other information is available.  He requested they review the draft NSF Cyberinfrastructure Vision for the 21st Century Discovery document.  A final version of the Vision 21 document will be released Summer 2006.

CI-enhanced knowledge communities (networks) are made up of:

· Specific Cyber Environments: collaboratories, grids, e-science community, virtual teams, community portal…

· Cyberinfrastructure Services: equipment, software, people, institutions

· Computation, Storage, Communication and Interface Technologies

The ‘Vision 21” document has several strategic plans:
· Distributed, scalable (up to petaFLOPS) High Performance Computing
· Data, data analysis, and visualization

· Education and Workforce and 
· Virtual Organizations (including collaboratories and observatories).  

Dr. Atkins shared specific details on the HPC Strategic Plan and the Data, Data Analysis and Visualization Strategic Plan.  Highlights on plans for Virtual Organizations and Education and Workforce plans were mentioned.

Three sets of activities in CI: 1) R&D for technical and social system architecture, 2) Creation and provisioning of advanced CI, and 3) Transformative (revolutionary) use within research and allied education communities.  Although NSF is taking leadership for CI, the ultimate impact will be achieved only if there is alignment of larger stakeholders in addition to NSF to include other R&D funding agencies and other countries. 
Dr. Atkins thanked the AC-ERE for inviting him to present.

Discussion:

· How do you see NSF/industry working together?  How will you capitalize on that?  Dr. Atkins said the petascale resources will be acquired from industry and substantial work is going on there.  Software will be needed by communities that will not be provided.  In other aspects of the software, it is or will become available from industry and we have to decide where the boundaries will be.  They have put in place a cross-Foundation CI advisory committee and have asked people from industry to serve on this committee.  
· In the transition of CI technologies into practical things and on the scale of observing systems, the perception is the technology often stalls at the transition from academia to production (particularly in the area of sensors).    Dr. Atkins said that sensors and sensor networks are an important part of CI and OCI is seeking additional work/OCI staffing for this.  It’s a first class activity.  He requested more details on specific examples of sensors that are ready for production that have failed.  Suggestions for people to recruit into NSF to help with the sensor issues were welcome.

· Data is a large issue related to CI but the metadata aspects often get overlooked in projects.  The effort is virtually important but not always on people’s radar screen.  Dr. Atkins said they hope to mobilize the library and archiving communities and build, adopt and scale models.

· One of the things that will be empowered by the approaches being taken is that we will actually be able to interact with remote environments in very meaningful ways.  This interactive component will also be one of the challenges of the CI framework with a lot of complicated aspects.  Scientists will learn a great deal more by this capability and the public will be much more engaged.  There are ethical issues  with who owns the data, revenue streams, and products that come out of this.  Dr. Atkins said they envision establishing rapid response collaboratories.
The AC-ERE thanked Dr. Atkins for meeting with them.  Dr. Atkins reiterated that OCI is in a hiring mode to staff the new office.  He also asked for examples to help illustrate CI applications within the environment and to make sure OCI is aware of CI projects AC-ERE members and the research community are involved in.  

Update on International Polar Year (IPY)
Marie Bundy, Office of Polar Programs, provided an update on the IPY for 2007-2009 and introduced Simon Stephenson, the newly appointed Arctic Section Head.  Dr. Bundy provided the background on IPY Planning.  NSF has been designated by OSTP to catalyze and coordinate US agencies’ planning.  The Vision for IPY was shown.  The IPY activities will take place March 2007 – March 2009 with a campaign of polar observations, research, and analysis.  It is multidisciplinary and international in participation.
The Expressions of Intent received from the international community was displayed, in matrix format. Details can be found on the IPY website with topics in a searchable database (www.ipy.org).  

A question was raised on data sharing and ownership.  If something is discovered, what are intellectual property issues?  Dr. Bundy said it is an issue that will be addressed and may also bring more issues to the forefront.  Dr. Stephenson said some countries have better defined policies than others.

Within NSF, there are four FY2006 solicitation emphasis areas for IPY (about $12M).  For FY2007, $62M has been identified for IPY.  There is a NSF working group being formed to plan for 2007 IPY activities and a good response to the solicitation (due May 1, 2006) is anticipated.  Other directorates/other programs have welcomed IPY proposals within their normal program.  
Unique aspects of IPY emphasized for 2007 from the National Academy of Science/National Research Council and the International Council for Science (ICSU) were listed.  

Discussion:

· What is the Arctic Network?  Dr. Stephenson responded the Arctic Network was developed as a response to observation of change in the Arctic and structured to support Arctic System Science.  Changes in the Arctic are so large the network has to be improved to monitor and observe them.  An agreement was made by the nations that study the Arctic that an Arctic Network is an important goal.  A Study of Environmental Arctic Change (SEARCH) implementation plan has been generated that calls for a series of oceanographic sites (i.e. drifting buoys), climactic stations (i.e. in Barrow), and links to Canadian observational networks (i.e. ALERT, Svalbard).  Ecological studies will most likely be clustered around the climate stations.  There is also a NEON site in the Arctic.  The network would cover a full range of physical, environmental and human systems.

· There are a lot of ongoing things for Arctic and Antarctic research.  Is there an effort to put all of these activities under IPY? Dr. Bundy said that NSF is not branding research as IPY that is currently in progress.  Dr. Stephenson added that IPY allowed some of the things that are ongoing to become more international.   
· The AC-ERE asked about efforts to establish cabling networks in South Pole and the Arctic.  The South Pole discussions are still in the very early stages.  In the Arctic, the Barrow Research Station has held two workshops to explore the possibility of laying cable and are learning from experiences in the US.  Some of the exploratory environmental analysis should be available in the next year or so.

· Is there a plan for promoting IPY?  Renee Crain summarized efforts to get the word out to the public.  There is an NSF media group led by Peter West and there is a group to address education (formal and informal).  The Polar regions have a certain draw – NSF hopes IPY will draw people’s attention to science in general and raise the level of scientific literacy.  In the call to proposals, there are opportunities for K-12 and teacher enhancement as well as large media and informal science projects.  

Diversity Workshop: Discussion of Workshop Plans

Dr. Kabat-Lensch said last fall the AC-ERE put together a pre-proposal for a planning meeting for July 2006 to compile and review science curricula for underserved communities and conduct a workshop to increase participation and awareness in environmental education.  While the group is still very dedicated to make sure this happens, due to a change in persons on the subcommittee and confusion as to the process, little progress has been made to date.  Dr. Kabat-Lensch asked if there were other AC-ERE members willing to join the subcommittee and suggested the AC-ERE discuss the diversity workshop more in-depth as a group.  Dr. Lichter said the AC-ERE still needs to explore and be clear what it is they want to accomplish and understand what is already happening and who the audience is.
Discussion:

· Once you put together a summary of the environment portfolio, how hard would it be to self-identify within that each of the education activities that specifically target diversity or enhance diversity?  Is it possible to ask Program Officers what they are doing?  This information is needed as a basis to assess what else is not being done and where we are starting from.  Can this be done in a few months?

· Maybe the outcome from the workshop should be identification of mechanisms that really get at increasing the 3% (minority serving institutions) vs. 10% (minorities).  The difficulty will be how to make it work.  

· The broader issues are increasing the pipeline of scientists and engineers for underrepresented minorities.  How do we increase early participation?
· Proposal was just for planning piece.  Were going to hire a graduate research assistant to pull some of that information together.  Is it as simple as formally submitting the proposal?  Yes.  

The AC-ERE subcommittee needs to formally submit the proposal for the planning session and explore hiring a research assistant to help gather information on diversity programs within currently funded environmental projects.  The subcommittee hopes to add members from the new AC-ERE members this fall.  They were encouraged to push ahead with the planning.  They will use the planning process meeting to identify specifically what they will do as a committee and what to do to get recommendations.
David Campbell, EHR, said GEO has held several workshops to help PIs find ways to improve diversity for DLESE.  

Observing Systems
Dr. Leinen provided a perspective from inside and outside NSF on NEON, Ocean Observatories Initiative (OOI), and Water Observing Systems.  First, with the inclusion of both NEON and OOI in the FY2007 budget, things have started moving a lot faster in terms of development of design plans and getting the community ready for those activities.  There has been a substantial amount of work on CI.  The water observing systems (now called Waters Network) are still very much in a planning phase with informal discussions within NSF and proposed for budgets after 2010.  There is a lot of investment in the planning office and prototypes and CI in this area.  There has also been far more discussion about the connections between the observatories and how they can leverage each other.  There is pressure to look for and foster these connections.  NSF is being asked questions by the President’s Administration and OSTP/Congress how the piece fit together.

Dr. Michaels asked Dr. Leinen what the most useful role the AC-ERE can play in supporting NSF with the results of the workshop and in identifying these connections.  Dr. Leinen asked, as the workshop evolved, what audience were they looking at?  What advice do they have for the observing systems?  The OSES workshop report reads as a document that talks about the opportunities in very general terms, intended for a general audience.  This has not been very useful for the scientists. Dr. Leinen said there are audiences that don’t understand the research role in observation systems.  NSF has asked program officers what steps they see the community taking and what the AC-ERE can do to assist.  
Bruce Hamilton, ENG, said help is needed in articulating the science questions that observatories are going to enable.  On one level, questions need to be ones that everyone absolutely agrees with.  At a more detailed level, they need to articulate, even at the experimental level, what the observatories were going to be enabling relative to meeting the challenges at the higher level.  Any way the AC-ERE can help with this is welcomed.
Dr. Leinen said there is a science plan for OOI and NEON.  Dr. Hamilton said specifically Water Research (fresh water vs. the general context of water).  The AC-ERE can comment on or review the developing thoughts, but they are not a water expert group.  The AC-ERE may be able to help see if parts are coming together holistically.  

Discussion:

· Science questions like the origins and fate of carbon as it moves across the planet or the microbial productivity driven by tectonic processes could bring together people that think broadly in each of these programs.  
· The solicitation on Carbon and Water and the Earth System hits this intersection between many people interested in the Coastal Zone and movement out to the oceans.  It was suggested asking panelist that review the proposals to help provide suggestions for design issues.  
· BIO has program designed to build communities over a five-year period among currently separated communities.  Other directorates can make communities aware that this program exists.  

· The CLEANER planning grants had success in building communities.  
To the extent the AC-ERE can be helpful, they want to do what they can.

AC-ERE Issues

NSF is looking for advice for people/expertise for general membership on the AC-ERE.  The group listed several areas of expertise for NSF to consider:
· Social sciences/Policy side of environment enterprise
· Environmental engineering

· State and local government (not at practitioner level)

· People that create programs 

· Global perspective, not just US perspective

· Complex systems

· Education

· Industry/private sector
Additional areas of expertise and names for potential AC-ERE members should be submitted to Dr. Leinen via email.  
Discussion of Engineering Themes on Environment and Sustainability
Richard Buckius, Acting Assistant Director, ENG, highlighted activities in the ENG directorate and discussed its reorganization.  He shared charts showing investments made by NSF compared to ENG.  Data was shared on ENG proposal and award trends and funding rates.  Over the last 20 years, there is a change in that a majority of awards is multiple investigators (60%) compared to single PIs.  Dollars per PI are dropping.  
Dr. Buckius reviewed the current structure for ENG and the new structure (to take place in October 2006) and the potential outcomes they hope to see with the change.  The new structure will have three crosscutting areas and three disciplinary areas.  New programs will be energy for sustainability.  Showed programs and highlighted which ones tend to have environmental aspects.  Dr. Buckius concluded with possible ENG priority Areas which includes Energy and Environment.  
Discussion:
· Dr. Buckius said there have been three years of sensor solicitations within ENG and they are an important research area.  Most of the sensing activity is distributed in core activities.  ENG is planning a solicitation in FY2007 in explosive materials and threats.  ENG is also very active in the Materials Use: Science, Engineering, and Society (MUSES) project.

· The AC-ERE suggested the ENG reach out to the Council of Deans and Directors for Environmental Research (Dr. Michaels sits on this group) which could stimulate some of this change among the universities.
· Is there a staff person in ENG that is focusing on Diversity?  ENG plans on having a person dedicated to Diversity.  The AC-ERE is organizing a workshop to use the environmental framework as a means to attract people into science and would like to compile a compendium of programs that exist.  Dr. Buckius said ENG definitely wants to participate.  

· Some of the increase in proposal numbers is because dollars from other sources are drying up.  Dr. Buckhius emphasized that ENG’s focus is on making changes for things that ENG can control.  NSF budgets need to grow for all directorates and they have to grow together.  
· The capability of having suites of plug and play sensors that can operate in any number of environments are extraordinarily important.  There needs to be good companies that will make sensors in thousands and thousands and help transition from the research idea to a company that takes responsibility for building larger quantities.  Dr. Buckius said the Small Business Innovation Research (SBIR) grants does get into product building.  

· People are also part of the process.  ENG trains a cadre of people that are most likely to be at that interface.  Dr. Buckius said ENG is adding supplements to SBIRs to add graduate students and they are working with EHR to look at learning issues.

The group thanked Dr. Buckius for presenting and offered help from the AC-ERE in any way they can.
Activities for Future AC-ERE Meetings and Wrap-up

Dr. Michaels summarized the outcomes and action items from the meeting.
Next Meeting:
· The next AC-ERE meeting is October 18-19, 2006.  It was suggested to extend it to October 17-19 with a half day session for the new members (and existing members that want to attend).  

· The AC-ERE requested an update on NEON, especially the social/human dimension aspect.
· The report from the May workshop needs some editing to finish it up.  Dr. Delaney and Dr. Libecap were asked to review the document and provide feedback to Dr. Michaels.  An approval process at the October meeting would be identified.  
· The AC-ERE requested an update on CI and references for CI documents for observing systems.
Action items:

· Additional input on Workshop Report (Delaney/Libecap, possibly new members as identified)

· Delaney to put together a page for what he is trying to articulate this fundamental need for interfaces among observatories is.
· Dr. Michaels will draft the letter to Dr. Leinen on behalf of the AC-ERE.
· Additional areas of expertise and names for potential AC-ERE members should be submitted to Dr. Leinen via email.  

· AC-ERE members were asked to review the NSF strategic plan when it became available for public comment in June/July 2006.  Feedback would be provided to Dr. Michaels, chair.
· Three workshops on innovation run by each SBE Division are planned for June and July/August 2006.  Dr. Lightfoot will provide follow-up data to the AC-ERE.  

Dr. Michaels thanked those that helped with the meeting and the AC-ERE members for their participation.  With no further discussion, the meeting was adjourned at 1:40 p.m.
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