Advisory Committee on Environmental Research and Education
October 15-16, 2008
National Science Foundation

Stafford I Room 1235

Arlington, VA

MEETING SUMMARY
Members Present: 

Dr. Susan G. Stafford, Chair, College of Natural Resources, University of Minnesota, Twin Cities, St. Paul, MN 

Dr. Sandra Begay-Campbell, Sandia National Laboratoires, Albuquerque, NM (CEOSE Liaison) **

Dr. Jill Bubier, Department of Earth and Environment, Mount Holyoke College, South Hadley, MA

Dr. Susan L. Cutter, Hazards Research Lab, University of South Carolina, Columbia, SC (AC-SBE Liaison)

Dr. John R. Delaney, School of Oceanography, University of Washington, Seattle, WA 
Dr. Teresa E. Jordan, Department of Earth and Ocean Sciences, Cornell University, Ithaca, NY (AC-OISE Liaison)
Dr. Alan C. Kay, Viewpoints Research Institute, Inc. Glendale, CA (AC-CISE Liaison)
Dr. John Moore, National Research Ecology Laboratory, Colorado State University, Fort Collins, CO
Dr. David Rejeski, Woodrow Wilson International Center, Washington DC

Dr. Osvaldo Sala, Center for Environmental Studies, Brown University, Providence, RI

Dr. Joseph Travis, Dean, College of Arts and Sciences, Florida State University, Tallahassee, FL (AC-BIO Liaison)

Members Absent: 

Dr. Dennis Bartels, Executive Director, The Exploratorium, San Francisco, CA (AC-EHR Liaison)

Dr. Cynthia J. Burrows, Department of Chemistry, University of Utah, Salt Lake City, Utah (AC-MPS Liaison)
Dr. John Crittenden, Dept. of Civil and Environmental Engineering, Arizona State University, Tempe, AZ (AC-ENG Liaison)
Dr. Pricilla Nelson, New Jersey Institute of Technology, Newark, NJ (AC-OCI Liaison)
Dr. David Orr, Environmental Studies Program, Oberlin College, Oberlin, OH

Dr. Nancy N. Rabalais, Louisiana Universities Marine Consortium, Defelice Center, Chauvin, LA

ERE Senior Staff Present:
Dr. Jim Collins, Assistant Director, BIO and Assistant Director Coordinator for ERE
Dr. Alan Tessier, Executive Secretary, Advisory Committee for Environmental Research and Education
Ms. Melissa Lane, OAD/Directorate for Geosciences

Michelle Kelleher, Science Assistant, ERE
**Participated by phone.

The eighteenth meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held October 15-16, 2008 at the National Science Foundation in Arlington, Virginia.

Wednesday, October 15, 2008
Welcome and Introductions

Dr. Susan Stafford, Chair, called the meeting to order at 9 a.m. Introductions were made, including one new member, Dr. Alan Kay, President, Viewpoints Research Institute.  Dr. Jim Collins, Assistant Director, Directorate for Biological Sciences (BIO), is the NSF Coordinator for the NSF Working Group on Environmental Research and Education (WG-ERE) and liaison with the AC-ERE.  

Approval of Minutes

Dr. Stafford asked for and received approval of the minutes from the April 2008 meeting.  
Introductory Remarks

Dr. Stafford provided an overview of the day’s meeting agenda which will include updates on NSF interdisciplinary activities, a presentation by Dr. Simon Levin, updates on Cyberinfrastructure, proposed policy on Data Management Plans, and a continuation of discussions of the Green Book.
Updates on NSF Interdisciplinary Activities
Center for Research at the Interface of the Mathematical and Biological Sciences

Dr. Mary Ann Horn, Directorate of Mathematics and Physical Sciences (MPS), said the Center for Research at the Interface of Mathematical and Biological Sciences resulted from a partnership among NSF, the Department of Homeland Security and the United States Department of Agriculture.  The solicitation resulted in 10 proposals and an award to the University of Tennessee at Knoxville.  It is intended to be a national center that will address plant and animal infectious diseases.  The new Center, the National Institute for Mathematics and Biosynthesis (NIMBios), will conduct workshops and will support the activities of working groups, and post-doc researchers.  They will coordinate with government sponsored programs and with other centers supported by NSF.  NIMBios has partnered with Oak Ridge National Laboratory and Great Smokies National Park and is directed by Dr. Louis Gross.  

Dr. Stafford asked about the coordination between the Center and the Dept. of Homeland Security.  The response was that if there is a topic that they want to work on together, a working group is created.

Center for Environmental Implications of Nanotechnology
Dr. Alan Tessier reported on outcome from a competition to establish a Center for Environmental Implications of Nanotechnology (CEIN) to conduct fundamental research and education on the environmental implications of nanotechnology.  NSF has committed over $33M for the next 5 years for the centers and the U.S. Environmental Protection Agency (EPA) has committed another $5M to establish two different centers in this interdisciplinary field.  An interagency working group was formed, produced a solicitation, and conducted the competition that involved 10 full proposals.  The University of California at Los Angeles and Duke University are the two awardees; they will receive separate center awards, but will collaborate on some topics and are working together to plan an international meeting. 

Dr. Rejeski asked about EPA’s role in the centers.  Dr. Tessier responded that NSF provides management of the centers but the interagencies are considered equal partners in review and evaluation.
Coupled Natural Human Systems (CNH)
 Dr. Tom Baerwald, Program Director, Dynamics of Coupled Natural and Human Systems (CNH), said that CNH program evolved out of the Biocomplexity Initiative.  The Directorates for Biological Sciences (BIO); Geosciences (GEO); and Social, Behavioral, and Economic Sciences (SBE), established CNH as NSF’s first multi-directorate standing program in FY 2007 with its first competition in FY 2008. USDA Forest Service contributed $1M and participated in the evaluations.  Dr. Baerwald summarized the 10 awards that were funded, including one that was co-funded by the Directorate for Engineering (ENG).  Two of the awards are extensions of previous CNH awards; all awards study relevant natural and human systems that are coupled.  CNH is currently preparing for the FY 2009 competition.  Articles about CNH have been published in major scientific journals. 
Discussion:
· Dr. Stafford asked if the Human and Social Dynamics (HSD) initiative is still in existence.   Dr. Baerwald said that although it is winding down, there is a strong component of HSD in CNH since many of the same PIs will participate.  The topic of risk and uncertainty will continue in CNH, and it is interdisciplinary.
· Dr. Bruce Hamilton, Program Director, ENG, said there is a synthesis between ENG and CNH, for example in the area of climate change.  Climate change is imbedded in national policy and the US just issued a national biofuels action point.  Land use has become another important factor and modeling is possible since the databases are becoming more comprehensive.
· Dr.  Baerwald agreed that the modeling frontier is very innovative.  He also stated that NSF is participating in the Urban Long Term Research Ecosystem project.
Cyber- enabled Discovery and Innovation (CDI) 
Dr. Eduardo Misawa, Program Director, ENG, reported on the new NSF-wide CDI initiative.  Its aim is to produce radical, paradigm-changing science and engineering outcomes through computational thinking. Computational thinking refers to computational concepts, methods, models, algorithms, and tools.  Projects must be transformational and multi-disciplinary and should be high-risk, high-payoff research. CDI seeks transformative research in the following themes: from data to knowledge; understanding complexity in natural, built, and social systems; and building virtual organizations.  Review criteria will address productive intellectual partnerships that capitalize upon knowledge and expertise synergies in multiple fields or sub-fields in science or engineering and/or in multiple types of organizations.  The Initiative was funded at about $40M in FY 2008 covering 40 awards.  Preliminary proposals for FY 2009 are due December 8, 2008.
Discussion:
· In response to a question about how many awards were made in environmental areas, Dr. Misawa said three were awarded on environment. 

· An AC-ERE member asked whether the large number of letters of intent to submit a proposal in the FY 2008 solicitation period resulted in fewer awards or an increase in the budget for the coming year.  Dr. Misawa said that there was no increase since NSF is operating on a flat budget.
Interdisciplinary Activities at NSF 

Dr. Collins reviewed the effect of a continuing resolution on the NSF budget for FY09 and on planned activities.  Budgets for BIO, GEO, and SBE have been flat since FY 2001.  The Climate Change Program, Energy, and Technology issues have emerged as important research areas.  NSF is attempting to look ahead in the areas of climate change research needs, environmental challenges in general, energy and economics.  
Climate change research includes its impacts, scaling from global to local and back again, and integrated system approaches to fundamental problems.  It is both disciplinary and interdisciplinary and requires investment in infrastructure, such as the National Ecological Observatory Network (NEON), Ocean Observatories Initiative (OOI) and the Long Term Ecological Research (LTER) network, and management of interdisciplinary funding programs. The National Science Board (NSB) had their annual retreat in Fairbanks, Alaska and visited some of the LTER sites.
Dr. Collins provided examples of ERE interdisciplinary program partnerships such as Coupled Natural and Human Centers, Ecology of Infectious Disease, the Center for Research at the Interface of the Mathematical and Biological Sciences, Cyber-enabled Discovery and Innovation, and international partnerships such as a Bilateral Workshop on Ice and Water that was held on October 28, 2008.  
Geosciences and ERE
Dr. Killeen, Assistant Director, GEO, remarked that GEO’s mission is to support research in the atmospheric, earth, and ocean sciences; and to address the nation’s need to understand, predict, and respond to environmental events and changes in order to use the earth’s resources wisely.  GEO’s vision is to understand the earth’s dynamic system.  It focuses on research into earth’s origin and evolution and the relationship between earth’s physical structure and the life that exists on it, with the goal of enabling a healthful and sustainable future. 

He outlined a possible framework for geosciences describing its theme, priorities, and strategic investments.  The theme of the framework is Change and Complexity in Earth Systems. The priorities include climate change, dynamic earth, and earth-society interactions.  Some of the strategic investments will be made in observing networks and platforms, earth system modeling and prediction, and interactions with social sciences.  
Dr. Collins and Dr. Killeen discussed the importance of GEO’s partnerships with BIO, SBE, and the Directorate for Education and Human Resources (EHR) and interagency and international linkages.  Dr. Killeen outlined the Earth System Science Literacy Initiative that is being developed now with the National Oceanic and Atmospheric Agency (NOAA) and the National Aeronautics and Space Agency (NASA).  Its purpose is to encourage science literacy to the public by introducing and promoting science education in K-12.  Input will be provided by scientific and education communities.  Minority participation is a priority.  Under Dr. Killeen’s leadership, GEO will encourage integrative partnerships and build new observatories for monitoring the metabolism of the planet.
Discussion:
· Dr. Stafford commented that she sees a lot of resonance in Dr. Killeen’s goals for GEO with ideas that ERE has been discussing over the past years.  However, the nature of the urgency of environmental issues has not reached the level of need.
· An AC-ERE member mentioned that the list of directorates linked with GEO did not include ENG.  Dr. Killeen said that ENG is working jointly with GEO on the WATer and Environmental Research Systems (WATERS) Program.  Both WATERS and sensors will be pivotal places for alliances with ENG.  The interfaces between directorates are important in the flat budget environment.
Dr. Killeen was asked to expand on his discussion on education.  Dr. Killeen said that middle school is an important time to emphasize earth sciences.  Most Americans do not get a good earth science or life science education even at the undergraduate level.  Few people can talk about science, and most people who become scientists were not motivated to do so as a result of formal education experiences.  One AC-ERE member suggested integrating scientific concepts into computer games to promote children’s interest in science.
Presentation: Complex Systems and the Challenge of Ecosystem Services

A one hour presentation on this topic was given to the AC-ERE by Dr. Simon Levin.  Dr. Collins thanked him for his presentation which was followed by a discussion.

Discussion:
· Dr. Levin began with the statement “The next great challenge in ecology lies at the interface with the social sciences”.  The mechanism needed for change is variation.  A distributed model shows that unpopular behaviors can sometimes get a foothold locally and spread.  The general consensus is that laws are needed in order to change the social norms.  The path is not established and is unknown and depends on the connection between science and policy decisions.

· It is not necessarily science that limits our ability to get to these goals.  Dr. Levin is committed to spending a lot of time working with social scientists. There have been many examples of public shifts in climate change, but how to make those shifts needs to be better understood. 

· All agreed that this is a very critical time, both economically and ecologically.  Dr. Rejeski said that he has been conducting interviews with people to find out whether they are aware of and understand nanotechnology.  About 90 percent have not heard of it.
· An AC-ERE member noted that in these economically depressed times the public is not particularly interested in scientific concepts such as nanotechnology.  Their consuming interests are in being able to afford food and a college education for their children. Dr. Rejeski said science would become more salient if the government made public awareness a priority.  The issue is how to get people’s attention.  
· An AC-ERE member referred to Dr. Levin’s mention of personality traits, internal or external motivations, and fairness rules and asked his opinion on whether NSF should change the method by which awards are made.  For example, if NSF is seeking more transformative projects, there should be a change in the trend of the awards.  Dr. Levin responded that innovation should be encouraged.  To accomplish that, some research has to be high risk, even if the evaluation results in a lower grade.
· It isn’t always apparent that a proposal is transformative, but Dr. Collins said that NSF must empower the Project Officers to consider transformative proposals even if they have lower scores, and also promote heterogeneity in selecting awardees other than those considered high-priority by panels.  That would encourage more researchers to take risks and be innovative.
· An AC-ERE member stated that since much of peer review at NSF is conservative, transformative proposals may not be awarded, but Dr. Collins said the Project Officers are very much involved in the final award process.
· Dr. Collins mentioned an alternative award system that is practiced in the UK called the Sandpit Process.  Pre-proposals are submitted, identified, and then reviewed by a panel. The panel has the prerogative to bring two separate PIs together even thought they submitted separate proposals. We have to think about other ways to be creative.
· Dr. Levin noted that private foundations have a different award process.  For example, they identify a specific area where they think there is a need for research, and he asked if that would be possible at NSF. Dr. Collins said he had discussed that option with NSF and was told that Program Officers have that ability.  Dr. Levin cautioned that these research areas need to be worked across Directorates.  That type of research has been delegated to the Centers, but it could be promoted directly by NSF. 
· Dr. Stafford remarked that institutions are sometimes required to screen/filter the number of proposals that can be submitted for certain competitions.  The Boards at universities are pretty far removed from these innovative projects. They will navigate through what they consider to be safe projects.  Dr. Collins asked the group to consider these points diligently since NSF should be striving to encourage the most innovative ideas.
· An AC-ERE member noted that when an important research project was proposed at ARPA, they moved swiftly to fund people rather than projects.  But at NSF, the peer review process is very important, and lengthy proposals are required.  
· The group discussed other agency programs such as DARPA where there is often a directed problem and researchers are asked to address them and then asked if this type of research could encouraged by NSF.  It would be a way to encourage timely and important projects.  
· Dr. Collins talked about the process of discovery and how it is treated by other funding agencies.  If there is a solution that is needed quickly, they would give a small amount of money, and continue to give more money until the problem is solved.  He asked if NSF could try other models of granting in order to advance the system. He noted that at NSF there is a model for funding individuals such as in CAREERs, but that is only for young investigators.
· People doing interdisciplinary research are constrained.  They are often not supported by the panels.  There should be a way to identify a researcher with a great idea and fund the individual, and not the proposal.  Dr. Levin said that NSF should try to encourage graduate students into interdisciplinary areas so that he/she will have the ability to move across disciplines.  Some examples were given such as the Canadian system of awards in which every beginning investigator gets some funding so that they can get a start.
Dr. Levin concluded the discussion by saying that in order to change the social norms, the system will have to change.  The AC-ERE can support making the changes.  

Updates on Cyberinfrastructure
Community –based Data Interoperability Networks (INTEROP) and DataNet Programs
Dr. Sylvia Spengler, Directorate for Computer and Information Science and Engineering (CISE), updated the group on program activities for DataNet Sustainable Digital Data Preservation and Access Network Partners.  The NSF Cyberinfrastructure Vision for 21st Century Discovery document included 10 questions shaping 21st century grand challenges.  
INTEROP (Community-based Data Interoperability Networks) is a program to support community-enabled science to provide for broad interoperability through the development of mechanisms such as robust data and metadata conventions, ontologies, and taxonomies.  It is built on people getting together to share research results and synthesis activities, but also supports technical personnel who make the software tools to provide a greater opportunity to get data from observing systems such as NEON or more diffuse databases.  
The community networking uses a bottom up technique, community networking, interacting, and strategies that are driven by the need for the data. There were 34 proposals submitted to INTEROP and 7 were funded.  The next solicitation deadline is July 2009.  Each proposer was required to identify the need for the network, and clarify the management team.  
DataNet is a program to create new types of organizations that will integrate library and archival sciences, cyberinfrastructure, computer and information sciences, and domain science expertise to provide reliable digital preservation, access, integration, and analysis capabilities for science and/or engineering data over a decades-long timeline.  Digital data preservation and access frameworks should be multisector, extensible, evolvable, sustainable and nimble.  Each DataNet partner has three goals: long-term data preservation and access; to create systems and services that are economically and technologically sustainable; and to empower science driven information integration capability.  The program anticipates about 5 awards over 2 competitions.  Projects should explore, demonstrate and understand diverse approaches to developing in sustainable ways with diverse scientific digital data content.  Each DataNet starts with partners but there is a requirement that they expand the DataNet sets.  The recommended awards will go to the National Science Board in December for approval.
Cyberinfrasturcture for Environmental Observing Networks
Dr. Peter McCartney, Division of Biological Infrastructure, said a challenge in cyberinfrastructure for environmental research is to leverage existing investments and achieve interoperability.  There is a need to find a better way of understanding the cyberinfrastructure life cycle which is research, prototyping, production, and operations.  A working group was formed to address issues like earned value and reusability.  The group examined 9 different networks: LTER, EarthScope, the Consortium of Universities for the Advancement of Hydrologic Science (CUAHSI), WATERS, NEON, the Arctic Observatory Network (AON), Ocean Observatories Initiative (OOI), the National Center for Atmospheric Research (NCAR), and the Universities Cooperative for Atmospheric Research (UCAR).  The Cyberinfrastructure for Environmental Observation Networks (CEON) workshop was held in February 2008 at NSF. The purpose of the workshop was to draft a strategic plan and form a steering committee.  Because of the similarities of the observing networks, they will be able to draw data from multiple observatories.  The strategic plan determined a need to identify potential opportunities for coordination or common cyberinfrastructure development, the need to develop and promote standards for interoperability and the need for persistent mechanisms of coordination.  

The group identified areas the networks have in common and formed the Federation of Observing Networks (FEON).  They will organize another working group on standards which will enable seamless access to data and resources across observatories and provide a service-oriented architecture that is capable of adaptation and growth.  A proposed task force will be put in place for data recovery, to provide technical and social support, and be a foundation for a laboratory on shared technical services such as identity management, data provenance, portal technologies, and metadata.
The next steps are outreach to non NSF-supported networks, and strengthening interactions between FEON and cyberinfrastructure research and development in the community.  They will follow up on issues such as how to best use technology and how to get products of R&D into real products.
Discussion with Dr. Jeanette Wing (Assistant Director, CISE) 

Dr. Wing gave a short history of the advent of the computer, describing the great societal and economic impact it has had. The Google search engine was developed as part of an NSF project, and Google and NSF are still working together. There are three interconnected drivers of computing:  science, society, and technology.  NSF has funded many technology trends in information, communication, and devices.  The societal drivers expect computing to be 24/7, anytime, anywhere and to be highly personalized.  All of this is underlain by science questions such as:

What is computable?  What is intelligence?  How can we build complex systems simply?

Dr. Wing provided an overview of the CISE directorate.  A new program, Cyber-Enabled Discovery and Innovation (CDI) works with partners and encourages transformative research to innovate and use computational thinking, and to advance more than one science /engineering discipline.  In FY 2008, $47.9M was provided for 36 awards. CDI expresses a paradigm shift, to not just develop our metal tools (transistors and wires) but also our mental tools (abstractions and methods).  Examples of CISE research are randomization algorithms, statistical machine learning, software model checking, sensor nets, and systems with immediate societal impact.  There are also two CISE educational programs: CPATH, whose goal is to revisit undergraduate computer science curricula; and Broadening Participation in Computing. The goal of this program is to focus on women, underrepresented minorities, and people with disabilities.    In addition to working with other directorates, CISE also works with other agencies such as the Defense Advanced Research Projects Agency (DARPA), the National Governors Agency (NGA), the National Institutes of Health (NIH) and the National Security Agency (NSA). CISE also partners with private companies such as Google, IBM, and Yahoo.
Discussion:
· Dr. Stafford asked whether Google or Yahoo provides money for CISE research.  Dr. Wing said Google funds universities with small grants, but does not fund NSF.  NSF reaches a large scientific community and that attracts Google.  Yahoo became interested after the Google/IBM partnership was announced. The wave of computing now is open platforms.  Devices provide for open applications.  An example of this is Google maps.   Apple may already be doing this, as well.
· Dr. Collins asked what gets to count as research and gets funded in CISE.  Dr. Wing said the research question is always the one to consider.  NSF has limited money so we project long term research ideas.  The systems research that we fund is usually prototypes.
· It appears that funding is being offered less to single investigators and more to teams.  NSF needs to balance that larger scale of interdisciplinary projects while expanding the frontiers of disciplinary approaches.  That is a challenge that can be very frustrating in these flat budget times. 
· Dr. Stafford remarked that the innovative, high risk, high reward approach of CDI should be a component of all of the programs.  BIO and its emerging frontiers is an example.
Dr. Wing said that the Expeditions in Computing program in CISE was a direct response by NSF to the community.  When the ITR Initiative ended, many of the computing centers ended also.  The Expeditions program was started in response to community suggestions for more high risk and high reward funding.  
Dr. Stafford thanked Dr. Wing for her presentation.
Proposed Policy on Data Management Plans 
Dr. Lucy Nowell, OCI, is the Chair of the  NSF Data Working Group whose goal is to  provide for clear, effective and transparent implementation of long-standing NSF policy “…to share with other researchers, at no more than incremental cost and within a reasonable time, the primary data created or gathered in the course of work under NSF grants.” The implementation of this policy has not been consistent across NSF and has not been made clear in the Proposal and Award Policies and Procedures (PAPP) Guide.
The Working Group has made recommendations to add specific implementation text to the PAPP, require data management plans for all proposals, publish data management plans for all Major Research Equipment and Facility Construction (MREFC) projects, and provide a registry of current data management implementation practices.  The registry will also provide single-site, searchable electronic access to all existing statements for anyone in or outside NSF.
NSF held internal town meetings on the subject in August 2008 and has been seeking advice from advisory committees and review and committee of visitor panels.  The majority of participants favor a stronger implementation of the policy, but have concerns about the resulting program director workload, the enforcement role, the PI workload, practicality and the cost. 

The Data Working Group is considering next steps which may involve revising policy recommendations, conducting more town hall meetings and revising recommendations to NSF senior management (SMaRT).
Discussion:
· Dr. Nowell said that there has been a discussion about copyright issues relevant to sharing data.  If data is not shared, it is a loss for science.  She said that projects plans to share data should be considered during the peer review process.  Those who don’t provide plans should not be funded.  Data should be shared, not only for the benefit of science but also so there is no unnecessary duplication.   

· Dr. Travis said the real resistance comes from the PIs.  They should be persuaded to share data because it is the right thing to do.   If they don’t share, they will be reproached and opportunities for funding may be reduced. 

Dr. Nowell said she sympathizes with the PIs who don’t want to release data because they won’t get credit.  Dr. Travis suggested having a data repository that is also a virtual journal, so that there is recognition and credit whenever someone downloads that data.  Dr. Nowell said that was a good plan and that it would encourage voluntary compliance. 
Workshop Report Out and Discussion—“Green Book” Report Status and Discussion

Dr. Stafford reported on the workshop report and the draft of the Green Book. The rest of the day’s meeting was spent discussing the draft.   Suggestions brought out in the discussion are presented below:
· Dr. Rejeski made four points to be considered about environmental impact and how it should be approached in the book: new connectivity; demographic play out—digital native; systems that are coupled but they don’t have to be in order to have tipping points; and declining environmental literacy.
· Dr. Moore said that although the salient pieces are included, the take-home message was not.  In the education section, one theme that is pervasive is that we need to overcome discipline-based, agency-based, and institutional-based dialogue because it is causing barriers.  Addressing the barriers would be worthwhile.
· Another AC-ERE member said that the four points noted above may not hasten rates of society’s perception of environmental impact.  Humans are changing direction quickly and we are not keeping up.  The potential to suddenly create new environmental problems is large and strong reason for a call to action.  
· The suggestion for vignettes to highlight and illustrate is good and may balance some positive stories with disasters.  We should outline topics that we need more research on and also mention how they would be funded.  Climate change should be brought to the forefront. A disconnect between scientists and policy makers is obvious, but climate change is on everyone’s minds.  One AC member said she thought that issue was buried in the draft.
· Climate change should be incorporated at the beginning of the book but considered along with energy, technological innovation, environmental degradation, major human transformation (migration, poverty, and global movement of capital), issues of food and water security, transformation of human population, scarcity of water, and the acceleration of the use of agricultural stocks for fuel instead of food.  We should make a compelling argument in the beginning of the book that these are all important and that we need to develop the science to understand and implement the changes.  
· Dr. Stafford said the Green Book should be positioned from the planetary perspective rather than a narrow set.  The digital divide and broadening participation must be included.  Everyone does not have the necessary tools, and if not provided, some groups will be left behind resulting in an even bigger gap in the science community.  There won’t be enough scientists, researchers, and engineers in the future.
· Also to be considered are biodiversity loss, pace (shortening the time from concept to policy), and organizing ourselves within academia.  It was noted that most of the pieces are included in the book, but the structure must be revised.  We should rewrite the front end of the book to relay a sense of urgency, and show that we have great concern for the future if we neglect dealing with environmental problems now.  Timing is most important; people must be educated about the environment as soon as possible.
· Dr. Collins made the point that revisiting climate change is not enough.  We should tell the story about the change in the earth such as glaciers melting and the resulting global change and the tools that will help us stop it.
· Putting parts of the book on the Internet is a good idea as is telling stories (vignettes).
· The audience is: Congress, policy makers, or the general public.  There is a widening gap among members of Congress; some feel that global warming is a serious threat, others do not.
Dr. Stafford will outline a new table of contents and have a smaller group make the changes.  Dr. Stafford summed up the discussion points as follows:  Important points to consider are why we care, what has changed, global connectivity, scale of connectivity, rapid rate of change coupled with population increase, population that will compose the next generation of scientists, need for greater understanding and participation in literacy, an interdisciplinary approach, global change, human migrations, and food and water security.  

Dr. Stafford thanked the AC-ERE for their input and the meeting adjourned for the day at 5:30 pm.
-------------------------------
Thursday October 16, 2008
Dr. Stafford called the meeting to order at 9 a.m.

The AC-ERE resumed their discussion about the “Green Book” and modified the outline that had been prepared previously.  They decided to raise the level of concern for the environment to that of national security.  

The grand challenges are:

· Global connectivity

· Scale of changes and consequences

· Demographic changes 

· Declining public environmental literacy and awareness

· Threat structure

· Societal demand for science input

· Time to policy action

· Unsustainable resource usage
Preparation for Discussion with the Director
Dr. Stafford asked the AC-ERE for input for the discussion with Dr. Arden Bement, Jr. Director, NSF.  Topics raised were:
· The need to elevate the environment to the level of national and economic security
· Funding models of past vs. peer review at present

· The “Green Book” overview.
· The structure of the institutions should mirror the structure and disciplines of the outside (interdisciplinary research and education)

· Should there be a new Office of Environmental Studies to look at institutional structure, in light of the new demands of the environment?  Show what the urgent trends in the environment are and the opportunities they inspire. 

· The student demand for environmental studies. 
Meeting with the Director

Dr. Arden Bement said that in these uncertain times, the NSF budget remains flat and we are operating on a continuing resolution that will run until March.  There are no new starts, and the funding actually is less than before because of a possible salary increase.

Much time on the Hill is being spent on the transition of the Administration.  However, he is sure that the concerns of the Administration will include the environment. There are two new MREFC projects maturing – NEON and OOI are still in the process of getting final reviews.  NSF continues to invest in cyberinfrastructure and terascale computing to enable working at higher levels of complexity, global change modeling, regional change modeling to forecast extreme events, the vital impact on flora and fauna, aerosol formation, glacier melting, snowpack melting in high altitudes, monsoon cycle, human impacts, changes in fresh water supplies.  

 Dr. Bement opened up the meeting to questions.
Discussion:
· Dr. Stafford talked about the Green Book theme and suggested that it is necessary to raise the level of environmental concern to the level of national and economic security.

· An AC-ERE member asked Dr. Bement what drives institutions to shift resources.  At her small school, student demand for environmental studies is at its peak, and it is now one of the most popular courses of studies.  Dr. Bement suggests that clusters (teams) seem to be an effective way of teaching.  An example is Kochi University in Japan, which brings faculty together as consortiums that shift from one major problem to another as needed.
 

· How can we convince the public of the urgency of environmental concerns?   We see sociological and environmental changes that are accelerating in rates of change, larger areas and greater numbers of people who are being affected, migration to urban areas, migration to the coast, globalization of capital, differences in affluence vs. poverty, and degradation of water and food supplies and energy. The problem is international as well as local and is affecting long term sustainability of natural systems. 
· How much can we tweak existing technology, auto emissions, and efficiency at coal fired turbines?  What is NSF’s role in encouraging change at the same time that there is a greater demand for technology driven products?  NSF must be involved continually to optimize the effects. The CISE presentation looked at energy, environment, and human factors working in a coupled way. Sustaining only one system is not going to help.  NSF should encourage research on coupled systems at a higher level, pushing optimization further and understanding tipping points in complex systems.
· Dr. Bement remarked that the environmental situation is integral to national security and economy and the role of NSF is to foster leadership in a global community focused on the environment.  He said he will continue to support the leadership in major environmental observatories such as NEON and OOI.  NSF should assure that we can support the distributor sensor networks.  There is also good leadership at NSF such as the Office of International Science and Engineering which fosters global student exchanges.  We are trying to develop capabilities on a regional scale but we have to engage with the rest of the world and with the United Nations Educational, Scientific and Cultural Organization (UNESCO), the Organization for Economic Cooperation and Development (OECD,) and the Heads of Research Councils (HORC).
Dr.Stafford noted other major themes: What is the structure for tackling these grand challenges in a short time frame? How do we deal with interdisciplinarity with the tools we have? How can we provide structure that can protect the human capital?  NSF structure should mirror scientific structure; structure in 2008 is different from the past. Our role is to engage in discussions to see where scientific discovery is going and foster it.  Climate change and energy need to be handled in an interdisciplinary way. NSF should be structured to meet those needs.

Dr. Bement said NSF encourages partnerships between directorates and divisions and have many working groups that encourage interdisciplinarity.  CDI is a test bed on how to develop panels that have interdisciplinary representation.  The goal is to train, encourage, and motivate the staff to do more interdisciplinary work and encourage the community to submit more interdisciplinary proposals. An AC member noted it is the view of the community that it is more difficult to get funding for an interdisciplinary proposal than a core proposal.
To what extent can we afford to submit interdisciplinary funds while the peer review panels are usually more sympathetic to a core proposal?  Dr. Bement said most of the proposals are unsolicited, which reflects what is going on in the community. Much of this depends on how the community communicates with the Foundation.  NSF can do more than mission agencies who don’t have a lot of flexibility.  NSF does have all disciplines and can support long range interdisciplinary projects.

The AC-ERE suggested a Manhattan Project type of research so that NSF can convey a sense of urgency and encourage a goal-oriented project about the environment. NSF has the breadth of expertise and experience to promote it.  Dr, Bement said NSF looks at leverage: financial, intellectual, and geographic. But what you are suggesting requires global leverage.  And that is what we are trying to accomplish with other agencies, and internationally.  He referred to Dr. Levin’s presentation about what we can change in real time and where we can make our investments have the most impact with regard to mitigation and sustainability.  The AC remarked that when we talk about sustainability, we must include education.  We don’t have enough students to sustain the need for scientists.

The AC-ERE said there needs to be a greater connection between our science and the education community. NSF has done well to promote interdisciplinarity but universities also need to respond.  When the broader impacts requirement was included, the underrepresented population became more engaged.  NSF is encouraged to promote more education for minority participation.  Dr. Bement agreed and said more teachers are needed who will foster learning experiences to minorities.
Dr. Stafford thanked Dr. Bement.

Highlighting NSF Investments in Climate Change
Report

Melissa Summers, Office of Legislative and Public Affairs (OLPA), provided an update on a report being prepared that is an attempt to increase the visibility of NSF’s role in climate change.  It provides examples of NSF sponsored research, highlights key programs and projects, sources and database.  It includes input from the Office of Polar Programs (OPP) and other directorates, press releases, other NSF reports, and the Intergovernmental Panel on Climate Change (IPCC) report. All disciplines have contributed.
The report will be available on the Web.  The website design will be modular so the site can be maintained and updated.  Researchers will be able to post videos and there will be links to other similar programs. 

Video

Dr. Braverman, OLPA, reported on a 15 episode video program on climate research entitled “To What Degree?  What Science is Telling Us about Climate Change?” The video highlights NSF’s research.  It will be made available on a research channel first and then repackaged into smaller segments to be placed on a web site and possibly on Public TV.  There is also an agreement with several companies who provide learning materials to schools. The primary audience will be high school students, then decision makers. Each segment will be hosted by J. Nesbitt.  In addition, there will be a co-host for each episode to put the topics in context.  He is hopeful that the videos will inspire interviews with NSF and universities. The 15 topics are Species—Life on the Edge; How Do We Know: Paleoclimate; Earth’s Heat Balance and a Warming Earth; Ice Sheet Change and Sea Level Rise; Earth’s Water Cycle; Carbon Cycling; Biological Impacts of a Changing Carbon Cycle; How Climate Change Drives Ecosystem Change and its Impact; Extreme Weather; Science and Solutions (Mitigation); Societal Impacts; Societal Response; Climate Modeling; and Future Climate Change. We expect that teachers will extract topics for use in the classroom.
Discussion:
· An AC-ERE suggested more comprehensive materials for in depth follow-up be posted on the NSF website.  Dr. Braverman said there will be additional links on the Web. Another AC-ERE member suggested breaking the video segments into shorter episodes.

· To encourage a larger audience, NSF is working with “Science” to explore placing the episodes on iTunes.  Stories about the scientists are also suggested, particularly, young, dynamic, and diverse scientists.  Currently, they are producing a series about different careers in science.
Dr. Braverman asked for suggestions on publicizing the material.  
Emerging Programs in Biogeochemistry

Dr. Barbara Ransom, GEO, reported on recent activities in the Emerging Topics in Biogeochemical Cycles (ETBC) program.  The Program has updated a “Dear Colleague” letter, in order to support emerging areas of interdisciplinary research and generate cross-directorate projects that foster transformational advances of biogeochemical cycles that integrate physical-chemical-biological processes over the range of temporal and/or spatial scales in Earth’s environments.

So far there has been one full funding cycle.  In FY 2008, 44 proposals qualified and 19 were co-funded from ETBC.  Several directorates participated.  To date in FY 2009 32 proposals have been submitted, which is an increase of 50 percent by this date in the FY 2008 cycle.  

Some of the advantages of this emerging program are that it expands the spectrum to new ideas and new PIs; the Program Officers interact with each other; it enables partnerships to be formed; educates the review committees and panels on evaluating interdisciplinary work; helps PIs build new and broader intellectual partnerships; and promotes interesting proposals.  There is still a great need to emphasize transformational ideas, to better instruct the PIs on submission, and to provide more outreach to NSF staff.
Engineering Programs in ERE—ENG and ERE: Now and the Future

Dr. Bruce Hamilton, Program Director in the Division of Chemical, Bioengineering, Environmental, and Transport Systems, CBET/ENG, reported on the partnerships between ERE and ENG. ERE pervades ENG and all five divisions of ENG and ENG’s Emerging Frontiers in Research and Innovation (EFRI) Office are involved.  A prominent example is MUSES (Materials Use: Science, Engineering, and Society) Program which was part of the Biocomplexity Initiative. 
EFRI’s program, Resilient and Sustainable Infrastructures (RESIN) is another example of ERE-relevant research.  It emphasizes interdisciplinary research for education.  The Hydrocarbons from Biomass (HyBi) program is part of a newly announced EFRI solicitation. It also emphasizes interdisciplinary research and education.  Each grant will be for about $2 M over four years. Many social scientists are involved.  HyBi is an important component of the National Biofuels Action Plan (NBAP).  This component of the plan is being led by ENG for NSF and the Federal Government. It was introduced in October.  All agencies are involved in this effort.
The CBET Division’s Catalysis and Biocatalysis Program was the origin of both EFRI and HyBi.  There are over 50 active grants in the program.  CBET has an entire cluster devoted to Environmental Programs.  A current program in Environmental Sustainability in CBET supports engineering research with the goal of promoting sustainable engineered systems that support human well-being and that are also compatible with sustaining natural systems that provide ecological services vital for human survival. 

Another example is from the EEC Division, which supports an Engineering Research Center for Biorenewable Chemicals. 
Coupled Natural and Human Systems (CNH) is a multi-directorate initiative that has 10 new grants in FY2008, and  ENG is co-funding and managing one of them. 
WATERS is a new MREFC Horizon Phase Project that is being supported by ENG, GEO, and SBE. It will include new environmental observations, multidisciplinary synthesis, an information system and modeling framework, and advanced instrumentation.   It is an important project but still in the early stages of development. 
Promoting Transformative Research
Dr. Clifford Gabriel, Office of International Affairs (OIA) provided an update on Rapid Response Research (RAPID) and Early Concept Grants for Exploratory Research (EAGER), two new funding mechanisms that replace the SGER grants.  They were created as a result of the National Science Board’s call for transformative research and were developed to increase visibility, reduce confusion, and increase flexibility for Program Officers.
RAPID calls for a rapid release of funds and expedited merit review and will be used for projects having urgency or that require quick access to data facilities or specialized equipment including quick response to disasters.  Requests may be for up to $200K for one year.  The project description may be brief and require an internal review only.  

EAGER grants are for exploratory work on potentially transformative, untested, novel research ideas or approaches in their early stages.  They are high risk, high payoff projects that may involve radically different approaches, apply new expertise or engage novel disciplinary or interdisciplinary perspectives.  Requests for funds may be for up to $300K and two years duration.  As in RAPID, the project description may be brief (5-8 pages) and require an internal review only.
Future Planning and Wrap Up

Dr. Stafford reviewed the next steps and time frame for AC-ERE activities.  She thanked the AC-ERE members for attending and said that a date had not yet been set for the Spring meeting. 

Dr. Tessier suggested giving the Green Book to NSF ERE staff to incorporate suggestions made at the meeting.  One AC-ERE member said she thought it still needed more work and the list of topics should be prioritized.  The idea would be to produce a first, integrated draft that goes out to the AC-ERE members, then a second iteration could incorporate comments, and a third draft would focus on editing that leads to the final version – all before the next AC-ERE meeting.  
One AC-ERE member commented that we have to agree on tone (proactive, aggressive, etc.).  He recommends a more commanding beginning and a more comprehensive list of recommendations.  Another suggestion was to include some of Dr. Bement’s comments, and create a new structure of combining disciplines. All agreed that one person should be in control of the actual writing. 

A new list of recommendations was suggested as follows:
· Major investment in ERE activities;
· Improve understanding of certain aspects of ERE dynamic coupled systems and tipping points; 
· Develop vastly improved predictive models at the interface of the environment and humans, large scale;
· Institutional change, facilitate interdisciplinary research;
· Improve environmental literacy;
· NSF should take leadership role in developing international ERE activities;
· Take steps to reduce time from science to policy, criticality, and don’t miss opportunities to affect decision making;  

· Urgent need for an investment in a global effort to draw integrated cross-disciplinary solutions.
Dr. Stafford thanked everyone for their work and advice and with no further discussion; the meeting was adjourned at 1 p.m.
ACTION ITEMS

· Dr. Braverman asked the AC-ERE for suggestions on publicizing the video program produced by OLPA.
· Dr. Lucy Nowell asked the AC-ERE for endorsement of the proposed data-sharing policy that she presented.
· New outline for the Green Book and all suggestions for changes are to be incorporated.  

· Small group at NSF to get together to discuss Green Book rewrites and drafts will be sent to AC-ERE members.

· Create a concise list of summary recommendations for the Green Book.
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