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The sixteenth meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held October 17-18, 2007 at the National Science Foundation in Arlington, Virginia.

Wednesday, October 17

Welcome and Introductions

Dr. Susan Stafford, Chair, called the meeting to order at 9 a.m. Introductions were made.  Dr. Jim Collins, Assistant Director, BIO, is the NSF Coordinator for Environmental Research and Education of the AC-ERE.  

Approval of Minutes,

Dr. Stafford asked for approval of the minutes from the April 11, 2007 meeting.  The minutes were unanimously approved by the AC-ERE.

Environmental Research Priorities

Dr. Collins talked about the challenges ahead that were to be discussed at the meeting.  The budget has not yet been resolved and there is a continuing resolution for FY 2008.  The proposed NSF budget is $6.43 B. NSF is currently operating on a 2006 budget so money is tight for travel and expenses.  The American Competitive Initiative and the reaction to the National Academy of Science’s (NAS) “The Gathering Storm”, which have strong emphases on hard sciences as opposed to life sciences, has caused further stress.  NSF has submitted the FY 2009 budget.  

Status of NSF Initiatives and Observing Networks

· Biocomplexity in the Environment (BE) has officially ended.

· The International Polar Year (IPY) will be winding down in 2008.

· The Human and Social Dynamics (HSD) Priority is continuing.

· The Dynamics of Coupled Natural and Human Sciences (CNH) is continuing.
· The observing networks Long Term Ecological Research (LTER), National Environmental Observatory Network (NEON), and Ocean Observatories Initiative (OOI) are continuing.

· Major Research Equipment and Facilities Construction (MREFC) projects continue.

Jack Marburger, Office of Science and Technology Policy (OSTP) and the Office of Management and Budget (OMB) produced a memo to provide broad scale guidance for federal research.  It called for research emphasis in homeland security, energy and climate change technology, advanced networking and information technology, the National Nanotechnology Initiative (NNI), understanding complex biological systems, environment, next generation air transportation system, Federal scientific collections, and science of science policy.  Many of these priorities are environmental.  The AC-ERE is well positioned to give advice on these issues and those proposed in NSF’s Strategic Plan.  SBE is working on establishing a science of science policy program.  

Dr. Stafford asks the group to consider what the future should be in ERE.

Updates on NSF Environmental Activities

Center for the Environmental Implications of Nanotechnology

Alan Tessier, (BIO), said that there is a solicitation for a new center that will be jointly funded by NSF and the Environmental Protection Agency (EPA).  The purpose will be to conduct fundamental research and education on the implications of Nanotechnology for the environment and living systems at all scales.  Engineers are talking to environmental scientists and creating dialogue between various disciplines.  The main element will include understanding the interactions of nanomaterials with organisms, cellular constituents, metabolic networks and living tissues; understanding environmental exposure and bioaccumulation and their effects on living systems; and determining the biological impacts of nanomaterials dispersed in the environment.  The proposed budget is for $5 M in 2008 and $5 M for the following 4 years with a possible 5-year renewal.  There is a request for partnerships with other agencies and with industry.   BIO is leading on this competition but 6 NSF directorates are involved.  
Dynamics of Coupled Natural and Human (CNH) Systems
Dr. Tom Baerwald (SBE), said that CNH evolved out of the Biocomplexity for the Environment Initiative when it became clear that there were connections between the social and natural sciences that warranted interdisciplinary research.  Twelve CNH awards resulted from the FY 2007 competition; two are renewals of previous CNH awards.  The success rate was at 15 percent.  CNH is now a multi-directorate program that includes BIO, GEO, and SBE. The total funding committed for FY 2008 is $8 M and the USDA Forest Service is providing an additional $1M.  Future directions include pursuing involvement of other directorates, fostering more social science involvement in the LTER network, exploring international partners, and broadening the interdisciplinary human and natural sciences environmental research.

Human and Social Dynamics Priority (HSD)

Dr. Rita Teutonico, (SBE) noted that HSD is coordinated by SBE but projects must be interdisciplinary.  The primary goal is to stimulate scientific breakthroughs that will aid humans as they seek to understand, manage, and adapt to change.  The areas of emphasis are Agents of Change (AOC), dynamics that underlie, are part of, or result from large-scale transformational changes; Dynamics of Human Behavior (DHB), multidisciplinary examinations of changes in human behavior over time; and Decision Making, Risk, and Uncertainty.  From FY 2004 through FY 2007, there have been 350 awards given.  Several HSD panels have been held during FY 2007. FY 2008 will be the final year of the HSD competition.  Currently, discussions are centered on what components of the priority should be continued and what themes should be extended.

Sustainable Energy and Infrastructure, RESIN

Rosemarie Wesson (ENG), said programs in ENG related to the environment include: Materials Use: Science, Engineering and Society (MUSES); US National Biofuels Action Plan; US-China Workshop on Environmental Aspects of Bioenergy, Production and Sustainability; Catalysis and Biocatalysis Program; Environmental Sustainability Program; Energy for Sustainability; SBIR/STTR Programs; Biotechnology Program; Emerging Frontiers in Research and Innovation’s (EFRI) Resilient and Sustainable Infrastructures (RESIN) Program, and the WATERS  Network Program.

The MUSES program has funded multidisciplinary research on understanding the supply, treatment, use and reuse of resources provided by natural systems as well as the environmental effects of introducing alternative materials or new processes.  Total funding has been about $4 to $6 M per year.  Some of the other environmentally related activities mentioned above are global, such as the US-China Workshop.  The two new sustainability programs, Environmental Sustainability and Energy for Sustainability have been allocated approximately $3 M each for FY 2007 and are currently accepting unsolicited proposals.  These programs are also accepting CAREER proposals.  The WATERS Network Project, a joint ENG/GEO effort, envisions a network of 10-15 sites across the country.

Emerging Topics in Biogeochemical Cycles

GEO has created a new, internal process to foster interdisciplinary research in biogeochemical cycling.  The process arose from the realization that although GEO has received many cross-divisional proposals for special competitions, unsolicited proposals submitted to GEO core programs rarely address interdisciplinary topics. 

Fredric Lipschultz, GEO, said that this is not a solicitation on a specific topic, but is a commitment of significant funds to support interdisciplinary research in the broad arena of biogeochemical cycling that involves two or more NSF Divisions or Directorates (i.e. OCE and ATM), with a GEO lead program.  All NSF programs are eligible to collaborate but must each contribute at least 10% towards the cost of an award. 

Preparation for Joint Session with GEO Advisory Committee

Dr. Stafford proposed discussing the need for more mechanisms between GEO and other directorates.  Among the questions to ask are:

· How do we maintain infrastructure over the next 10 years?

· What are the consequences of a more holistic approach in GEO?

· What is the role of pulling communities together as well as maintaining core disciplines?

· What does it mean to have transformative research in the geosciences?

These questions apply to ERE as well as to GEO and there is a definite need for more coordination between GEO and other directorates. Dr. Moore said that the Directorate for Education and Human Resources (EHR) should be included in these discussions.  There is a need to include the public for long term sustainability and educating the public should begin in K-12.  Dr. Collins agreed and said that the Assistant Director of EHR is very interested in working with the AC-ERE.
Joint Session of the AC-ERE and AC-GEO

Dr. Susan Stafford, ERE-AC Chair, welcomed the AC-GEO to the joint session.  The ERE-AC is eager to hear ideas from the AC-GEO and she thanked NSF for arranging the joint session.  Dr. George Davis, Chair, AC-GEO, introduced himself.  Member introductions were made.  

AC- ERE History

Dr. Tessier provided the AC-GEO the background and activities of the AC-ERE that was established in 2000 by Dr. Rita Colwell in response to a report by the National Science Board (NSB) on Environmental Science and Engineering for the 21st Century.  Membership on the AC-ERE is made up of representatives from each of the NSF advisory committees as well as external members.  The scope of the AC-ERE is the breadth of NSF with respect to environmental research and education.   In parallel with formation of the AC, an internal NSF Working Group for ERE was established.  It was made up of representatives from the directorates and offices in NSF.  They are responsible for oversight of the NSF portfolio in ERE (about $1B).

Past Activities of the AC-ERE 

Members consulted with NSF staff and the staff of other agencies to assess current investments in ERE. Through workshops and other means they sought dialogue with the environmental science and education communities to identify needs. They later produced two reports to provide strategic guidance: Complex Environmental Systems: Synthesis for Earth, Life, and Society in the 21st Century (2003) and Complex Environmental Systems: Pathways to the Future (2005.
Dr. Davis said the timing is good.  The AC/GEO has formed a working group for development of a GEO Vision document, but it is necessary to take a close look at where the barriers exist in achieving interdisciplinary objectives.  They should be looking at crosscutting themes like water. 

GEO Vision 2007

Dr. Gail Ashley, co-chair of the GEO Vision Working Group, provided a background on activities and highlighted the key elements of the draft document.  She reviewed the charge of the group – to develop a comprehensive vision document that builds on the GEO2000 document with a goal to be more useful for NSF managers and the scientific community in the design of research activities for the future.  The scientific community should be consulted at all times during the process.

The working group has met twice and has a first draft of the report with four key chapters:

1. Planet Earth – Complexity, Vulnerability, Sustainability  

2. The Earth – A Complex System 

3. The Earth – A System of Change 

4. Meeting the Challenges 

A brief example was provided from Chapters 2 and 3 on the content/sections that include recent progress, near term challenges and key research areas (5-10 years).  This offers a concept for scientific breakthroughs.  Education and outreach highlights are woven throughout the chapters.  Underlying and fundamental to GEO is system thinking, change through time, and deep time.  

The next steps are to get input from the AC-GEO, the community, and NFS Program Managers and have a final meeting of the GEO Vision Working Group.

Discussion:

· How did you obtain input from your community?  Dr. Ashley responded that input was gained from town meetings, scientific meetings (like AGU) and a web site.  

· Who is the audience for GEO Vision?  The document will be geared to the research community, Program Managers at NSF and Congress.  Dr. Ashley added that there are many other major topics to be considered such as:

· What are the consequences of a more holistic approach on the organization of the GEO Directorate?

· The increasing needs for creating interdisciplinary networks within the NSF community.

· Should GEO have a LAND (bio-eco-hydrology, i.e. Critical Zone) Division?

· Balance between individual proposals versus large integrative projects.

· Is there a need for Centers for Excellence Network for Earth Systems Research – connecting existing and new research centers? 

· Facilities and infrastructure: what are the priorities for the next 10 years? What will we accomplish with the new facilities?

· Should we propose new major GEO initiatives that would receive large budgets for a limited period of time? (e.g., an integrated climate initiative, a water system initiative, etc.
· What does transformative research mean for geosciences? Dr. Davis described an example of transformative research in the biomedical community.  There were centers that gravitated to four areas that seemed to be critically important: diabetes, cancer, neurological disorders, and imaging.  What developed over time was an ability to go from bench to bedside.  This could be applied to environmental research. 

Dr. Brasseur said we should develop a system to look at a problem from end to end, (i.e. climate).  This provides an opportunity to bring people of different expertise together and also to go beyond academia to industry and the private sector. 

Integration across disciplines must also include the social and behavioral sciences because we need an understanding of how people respond to environmental concerns, and how the politics work.  It is clear that this is not the traditional way the climate community has been addressing the problem.  Physical sciences tend to dominate social sciences but they should have equal power around the table.  A major challenge is in finding a methodology to bring those different communities together.  NSF is organized around disciplinary teams and we must bring these groups together but also retain the strong disciplinary aspects

The AC-ERE and GEO-AC should become involved in the International Human Dimensions Program.  Many features about Climate Change have bearing on an interface between AC/GEO and AC/ERE, but it requires people who are trained to do interdisciplinary research.  

Dr. Davis said he is hearing two themes.  (1) How do we take fundamental science and move out into the community with applied results? And, (2) How do we organize ourselves?  He asked the AC-ERE to consider whether there may be opportunities in other Directorates that have not been fulfilled.

An AC member noted that there is an environmental renaissance taking place in distributed sensor networks that will have interactive points, not just observing points.  We will be able to observe processes and reconfigure robotic processes to examine things without leaving our desks.  The planet is the system and we will not be able to understand any subsystem on this planet without understanding the dynamic of the entire planet.  The ocean represents two/thirds of the planet so we must understand the ocean.  We have to gain enough understanding of that system so it does not threaten human systems. At present, we are unable to predict disasters like drought.  The concern is how we can go from where we are now to 30-50 years from now to be able to manage the entire planet.  One of the key answers is to bring the public into the process.  

Challenges and Opportunities

Dr. Tessier introduced Alex Isner (GEO) who chaired a working group on environmental education to look at barriers to interdisciplinary work in ERE.  Their goal was to make recommendations to the senior management at NSF.

Managing for Interdisciplinary and Transformative Research

Dr. Isner reviewed the charge of the task force – to provide recommendations for best practices for interdisciplinary proposal review and to encourage interdisciplinary science and proposals submissions that would act as a catalyst for transformational research.  She defined interdisciplinary science as “where a scientific question sits between multiple disciplines and must be investigated using a multidisciplinary approach.

Dr. Isner shared the draft report outline with the group:

1) Introduction: Interdisciplinary research as a catalyst for transformative research

2) Interdisciplinary research at NSF (organic vs. politically responsive programs; formal programs vs. information cross-program review)

3) Successes and lessons learned

4) Broader issues related to managing for interdisciplinary research (governance, incentives, staffing of interdisciplinary initiatives, leadership).

Dr. Isern conducted an internal survey in GEO and BIO and said copies are available on request. There were 26 responses to the survey and they were very heterogeneous. There were those who felt that interdisciplinary review was useful and they had participated and invested time in reviews and those who disliked it and felt it was a burden. Program Managers did not feel that NSF management recognized their efforts to enable interdisciplinary review and that they were not rewarded for it.

Initial Thoughts

· Importance of bottom-up and top down approaches to interdisciplinary funding opportunities.

· NSF management should do more to encourage involvement of Program staff in the interdisciplinary activities and should help enable interdisciplinary funding opportunities within NSF.

· New Program Managers should be made aware of the opportunities for interdisciplinary funding as well as relevant administrative issues.

Discussion:

· A Program Manager observed that there is a need for interdisciplinary panels because when there are two panels representing separate disciplines they often disagree and the Principal Investigator may not get the award.  This has worked well for Centers proposals.  Dr. Isern said there have been studies done of proposals being less likely to be awarded if there are two panels, but there is no evidence that this occurs.

· There has been lots of success in CNH and IGERT. The success of the proposal depends on how well the solicitation was written, whether there are well defined missions/goals attached to the solicitation, having clear management plans for how to process proposals, where funding would sit, staff assigned, etc.  If the solicitation, the objective, and the directions for reviewing interdisciplinary proposals must be made clear.
· It is easier to recognize an interdisciplinary proposal than a transformative one because the definition of transformative is not clear.  Is it creation of new knowledge?  If you look over last 20 years of NSF projects, which would be classified as transformative?  Of those, what happened that makes them different?  

· Dr. Collins noted a formal definition of transformative is on the National Science Board (NSB) web site.  An example of one is plate tectonics.  It is somewhat risky but taking risks is necessary to make major strides forward. It is not difficult to identify transformative technology but the outcomes are unpredictable.  Other examples of transformative research are genomic analysis in aquatic environment, and the development of laser beams which turned out to have transformative capabilities that we began using 20 years later

· There is an institutional struggle when Program Managers work with the community and even harder when budgets are shrinking.  We should work with the Program Managers and reviewers to see what risks are in their way. 

Big Targets for ERE/GEO

Dr. Stafford said that transformative means different things to different people but if we look at areas of overlap/common interests between ERE and GEO we will see opportunities for collaboration and further discussion.

Comments:

· Climate Change area:  In a recent review of the US Climate Change program it was clear that it was missing climate impact and change on people.  We could look into that

· Co-founder of Google said Science had a massive public relations problem. There have been huge investments in Nanotechnology but public awareness hasn’t changed.  We need to engage the public to make them aware of uncertainties.

· What is missing beyond clear communication of science is the psychology of communication and environmental philosophy and the ability to profess actionable knowledge so that society actually responds.  We must bring in the natural and social scientists.

· Energy: there is a division between Climate Change vs. Energy.  There needs to be both research and literacy about the intrinsic coupling of these. It was interesting to hear the term “Earth System Science” which is all encompassing.   The physical sciences ought to be fully participating in environmental issues.

· The term “sustainability” has positive aspects and is probably a term that is recognized among the general public.  As you start exploring the idea of equilibrium, it is clear that we will not achieve it and the planet will not be sustainable. We need to revise the concept and will probably have to budget $9B for the next generation

· Sustainability as a term is harmful.  There are outcomes that are possible and repairable but science is experiencing a public relations problem.  People don’t understand the cost associated with the planet’s rising temperature, or how it will impact them.  We should present this information in a more practical way.

· Environmental literacy: experiments for public engagement are quite thin.  Europe has some wonderful experiments going on. The goal of literacy is to ask intelligent questions and invite people to think of science as a public activity.  As a group, we ought to get involved with that.  

Dr. Davis suggested looking at ways to team with industry such as Google to begin introducing these concepts through the Internet.  The concept of ‘gaming” is a valuable tool for teaching children.  Our children are growing up in a very different world and we should approach them and educate them on their level.

Dr. Stafford said that through this joint session she has heard a lot of overlap but it will be necessary to spend more time together to make future plans.  She thanked the AC-GEO for attending the joint session and added, as agendas emerge and points of intersection are identified, she will try to foster as much collaboration and opportunity for input as possible from the group.  Dr. Davis thanked the AC-ERE for inviting them.  The joint session ended and the AC-ERE resumed their meeting.  
Briefing on Environmental Observatory Networks (EON) and EON Working Group 

Alex Isern, GEO, said Congress asked NSF if there is communication between observing systems. The goal is to make all of these systems available to all (government, scientists, and the public), The EON Working Group, established in February 2005, addresses the cross cutting needs of the environmental observatories.  Workshops, training sessions, and joint solicitations have been organized. One of the purposes of the Working Group is to provide advice on NSF policy issues related to environmental observing; and provide integration between the social sciences and the environmental sciences.  

There are many common characteristics among the environmental observatories such as the scale and scope of the science being addressed; enhancing the capacity to conduct environmental research; application of emerging technologies; providing access to data; and providing knowledge and tools through cyberinfrastructure.  

NEON was established to investigate the ecological effects of invasive species, climate, and land use change.  It is expected to transform the field of ecology by testing ecological theory and enabling ecological forecasting. NEON’s infrastructure platform consists of national scale observations of ecological drivers and response variables; manipulative experiments to test mechanistic relationships between those variables; and mobile observational infrastructure to capture gradients and ecological variability.  NEON has gone through design review.  The project management office is in Boulder, Colorado.  It has undergone a big staff expansion and has also established partnerships with USGS (United States Geological Survey) and the USFS.  There are 30 member institutions.

OOI, managed by GEO, is a multi-scale network that is global, regional, and coastal.  It investigates processes at appropriate spatial and temporal scales; provides 24/7 power and bandwidth to the seafloor; has interactive capabilities and reconfigurable network components.  OOI is funded at $300 M over 5 years. Preliminary Design review will be in December 2007 and the construction award is hoped to be made in the summer of 2008. 

The WATERS Network is truly cross directorate and is a merger of two earlier environmental observatory initiatives: CLEANER in ENG and Hydrologic Observatories in GEO.  The network is necessary because of the critical importance of water to society and ecosystems; the increasing demands for water and the dramatic shifts in climate and corresponding water availability.  There are critical deficiencies in our current abilities to collect basic data and integrate it from different media and sources such as observations, experiments, and simulations in order to provide accurate modeling and decision support tools and predict underlying processes and forecast effects of different engineering/management strategies. The network brings together engineers and scientists from the hydrologic science and environmental engineering communities along with scientists from relevant social, biological, geological, and information sciences. Funding of the WATERS Network Project Office began in 2005 and is currently in a conceptual design phase.  The goal for the start of construction is FY 2012

Briefing on Task Group Investigating Sustainability Science 

Dr. Rita Teutonico, Senior Advisor for Integrative Activities, SBE, said the charge to this group was to define sustainability science, survey NSF activities in the area, and make recommendations.  Twenty members were selected from most of the directorates at NSF.  The group conducted a survey at NSF that asked program managers to provide information relevant to sustainability science and engineering that was funded in the last three years.  They were to include programs and/or solicitations, research projects, workshops and/or planning meetings, and future topics.  The group is currently compiling the information received from the survey and has produced a 40-page draft document and a 1-page summary for each directorate.

The survey determined current strengths of the NSF-wide effort as:

· Extensive S&E disciplinary expertise in one place, including social and behavioral science

· Multiple disciplines are addressing the issues

· Successful integrated programs such as CNH, HSD, EID, and NCEAS

· A few long term programs such as LTER and NEON

· Beginnings of complexity science.  

As a result of the survey, the group suggested themes: global change, integration of social factors into environmental issues, social dynamics, modeling at numerous scales, complexity, and translation of science into policy.  Recommendations for a process to develop the themes were to increase the pool of interactions between disciplines and have a workshop to further define areas of sustainability science that NSF is best suited to address.  

Perspective: Focusing Sustainability Science through a Climate Change Lens 

Dr. Penny Firth, BIO, proposed questions to narrow the focus on sustainability: How do systems persist in the face of changing conditions? How does adaptive capability arise and how is it tested and maintained in systems?  Systems included were geophysical, biological, human and engineered.  Adaptability is the ability of the actors in a system to influence resilience. She suggested that Global Change might serve as a good example.

Resilience research looks at latitude, resistance, and precariousness so there would be common definitions.  The ERE working group had a retreat and discussed interdisciplinary research that looked at drivers and critical thresholds, slowly changing variables and long-term trends and their interactions with boundary conditions; and variables that emerge on faster time scales with resultant threats to people and biophysical life support.  The theme of the retreat was: what is NSF’s unique role. A variety of research could emerge from the discussion.
There are large amounts of data accumulating at a very fast rate, so a conceptual model was introduced: data to information to knowledge to wisdom to enlightenment. She made reference to Dr. Orr whose view was that wisdom, not knowledge, was what we should strive for.  When we look at sustainability and systems engineering, how are we going to differentiate and select the best of the vast knowledge?

Dr. Sala suggested that the concept of sustainability could best be understood from ecosystems such as food, water, and clean air through time.  The concept makes more sense when it is seen through the lens of the human.  

Brainstorming Session I: Priority Topics for ERE

Dr. Stafford directed the group to consider positioning NSF’s portfolio in a way that would stimulate the community. It is time for a campaign coupled with conversations with domain communities to address what research should continue now that the Biocomplexity in the Environment Priority has ended.  Topics to consider:

· HSD cannot be simply an add-on

· Sensor networks

· Population expansion

· ERE knowledge gaps

· Education and learning

· Cyberinfrasturcture (shared infrastructure)

· Business model and best practices.

Dr. Stafford asked the group to consider how the AC-ERE can contribute to promoting research in these areas.
Discussion:

· Dr. Rejeski suggested creating a program on large-scale transformation.  He said all the pieces are there: understanding the systems, the dynamics of coupling natural and human systems, etc. so it would be relatively easy to couple human systems with engineering since there is an inability to transform human systems.  Maybe combining them would be the answer--the engineering systems link to the human systems.

· Dr. Libecap said the notion of sustainability is important to us, but for the rest of the world it implies maintaining the status quo.  Most of the population wants change for the better. 

· Dr. Delaney agreed that sustainability motivates us. He noted that politicians would not be able to solve this problem.  As scientists, we have to step up and create an environment where someone is studying across the spectrum.

· Dr. Bartels noted there is a need to move from public information of science to a public engagement of science.  Science is very strong at NSF but we haven’t treated it as a public activity.

· Dr. Travis said he has heard three themes in the discussion: the nature of research (interdisciplinary); the training necessary so that future scientists will think in an interdisciplinary manner; and science literacy.  The way to accomplish this and change social consciousness is through early education (K-12).  We should be addressing environmental education and its interdisciplinary nature.  Perhaps science should be taught as integrated science instead of core subjects such as Biology, Chemistry, etc.  One of our objectives ought to be the promotion of the relationship between science and teaching and the proper training of students. Dr. Moore agreed and said that science courses and teachers are off on a parallel universe and are discipline based.  We should make an integrative approach more explicit.

· Dr. Jordan (CISE AC) said that education was also discussed at the recent CISE meeting.  We all recognize the huge role of education but educators are not at the table.  Dr. Collins responded that the budget NSF’s EHR is only one half of one percent of the total education budget nationwide.  

· Dr. Zegura suggested there might be gaming opportunities related to ERE topics.  Children are very involved in computer games and this would be an excellent way of teaching them about the environment while bypassing formal education. Dr. Bartels agreed that we all accumulate knowledge through life experience.  The ecology of science is everywhere, but the ability to integrate isn’t usually apparent until adolescence.  Informal learning is very effective. Dr. Moore agreed but said that the great investment should be in K-12.  

· Dr. Stafford said that both formal and informal education are necessary.  Dr. Delaney noted that the Dept. of Education’s role in promoting integrated science cannot be ignored; however we can stimulate kids through informal education.  It has a unifying capacity 

· Dr. Sala remarked that he is very impressed with the documents that ERE has produced (the red and blue books) because they included themes to help us focus NSF on attracting the minds that we need to do the research.   

· Dr. Rejeski suggested that the best way to get people interested in science is through stories.  Whenever he is at an interface between politics and science he looks for an appropriate story to bring the concept to life.  Maybe we can extract and produce some interesting stories.

· Dr. Begay-Campbell said the integration of science and technology is very relevant to what she is doing in her research in renewable energy.

Brainstorming Session II: Consensus and Action Plans

Dr. Collins said funds at NSF are limited and topics such as education and broadening participation are big issues requiring huge funds.  When funds are limited, these issues become very difficult to resolve.  The group should think of a transformative bit of science or data that might get people to think about the environment in the same way that Sputnik did in the 1950s.  The public can actually see our current concerns, such as climate change, melting of glaciers, etc.  Native Americans in Alaska have actually had to relocate because of it.

Discussion:
· Dr. Libecap asked what is the feasibility of mitigating the melting of glaciers -- considering the amount of greenhouse gases, the cost of mitigation, and the global collection problems that would be associated with it.  Dr. Sala said MIT has integrated assessment models where they do consider the questions of mitigation and adaptation.  

· Dr. Jordan remarked that the melting of glaciers is a good story but the rise of the sea level is the big question; particularly focusing on how to move entire cities from the coast.

· Dr. Zegura reiterated the AC-ERE’s intention of deciding what would captivate audiences to raise investments.  She noted that few people are concerned or have an understanding of global warming.  

· Dr. Delaney said our greatest problem is world population and what can be done about it in the next 30 years. Perhaps we could suggest the concept of an International Decade of the Environment, looking for bold steps to save the environment both for the population and the scientists. He suggested writing the “Green book”, about the environment in which we live and incorporating the story idea. .

·  Dr. Begay-Campbell added that when you want to make a change you have to build on momentum.  NSF should acknowledge people who have been working on this.  A suggestion was made to send a congratulatory letter to Al Gore on winning the Nobel Prize.  Melissa Lane said she would write a letter on behalf of the AC-GEO.    

· Dr. Collins said that most people don’t react quickly enough to warnings, for example there were concerns expressed about asbestos in the late 1800s but people didn’t react seriously to the dangers until much later.  The question to answer is where should we be investing based on our awareness and what should be our transformative moment.

· Dr. Libecamp recommended research on options with sectors that would be more likely to address the costs.

Discussion with David Lightfoot, Assistant Director for Social, Behavioral and Economic Sciences (SBE)

Current and Envisioned Programs that Link SBE with ERE and Encouraging Integration of Social and Environmental Research

Dr. Lightfoot, Assistant Director, SBE, said that the most exciting research is going on in the multi-directorate projects in the CNH priority and its effort to link human scientists with environmental concerns such as climate change.  In SBE, an environmental sub-committee has been established that calls itself “Big Green”.  Their discussions focus on how to invest in environmental topics.  The subcommittee was charged with writing a prospectus of grand challenges and presented it to senior management  It called for increased involvement of social scientists with the existing observatories and also creating new SBE observatories.

“Big Green’s” report provided a framework that would bring in top economists, linguists, sociologists, etc. interested in working on environmental issues across scales as well as across time.  Part of their thinking is that the data collected by social scientists will have to be more fine-grained. 

 Discussion:
· Dr. Baerwald noted that we need theory to drive the activities. The cognition and structure that we bring can bring social sciences across broad areas and encourage work with others. Dr. Lightfoot addressed the need for complexity.  NSF has been working towards it on the Hill where it is not really understood.  The Cyber-Enabled Discovery and Innovation (CDI) Initiative has to do with complexity. The focus is on tipping points, and emergent phenomena.  Another goal for SBE is to become more global.  Most of our surveys are national and we need to collect data from other countries and the data sets need to be compatible.  

· Dr. Moore remarked that we should all be more concerned about education, to look into why certain groups of our population are not involved in science or our Science, Technology, Engineering, and Mathematics (STEM) professions.  We also need to increase diversity within our disciplines.  We need to make our population aware of what is going on in the environment by framing initiatives.  Dr Lightfoot said that there is going to be a workshop in June to discuss particular programs that have been successful in doing that.

· The Science of Science Policy creates innovation.  Dr. Lightfoot said he studied abstracts in CNH and also the solicitations of the Science and Innovation of Science Policy program.  Dr. Marburger challenged the program to look at models created by economists so they developed a solicitation that would become an evidence-based evaluation of the investments made.  There are some comparative international projects also. Our goal is that we will be asking different questions in the Science and Engineering Indicators document in five years. The question is what kind of data set would be likely to cause OMB to change its philosophy (about interdisciplinarity) and how you involve other agencies.  The payoffs would be in climate change, developing better economic models.
· Dr. Libecap reiterated earlier discussions about climate change and that many sectors in the society and the economy don’t think they will be affected it.  Dr. Lightfoot said he could envision the CNH initiative and HSD’s Decisions under Uncertainty to fund jointly a project to enlighten the public.

· Dr. Jordan noted that climate change is an international issue and anything that we do in this country requires that other large industrial countries such as China also participate.  

· Dr. Stafford referred to GEO’s Emerging Topics in Biogeochemistry and their requirement of two different disciplines involved in responses to their solicitation.  GEO will fund 75 percent but the rest will have to be funded by a different discipline. Dr. Lightfoot said the same rule applies for SBE in the HSD priority. Dr. Baerwald mentioned that CNH requires scientists on a team that have expertise in different disciplines. Dr. Lightfoot said the HSD priority ends in FY 2008 and they will be looking at this to see how it transforms the core.  So far, two themes have emerged, one on complexity and one on environment.  

· Dr. Delaney asked how the AC-ERE could help to promote changes in the private sector about the environment.  He mentioned the concept of trading carbon credits as an example of something that may become popular. Dr. Collins sees that as a research program, to fund the science behind this, but Dr. Delaney said the research would not have the same effect without the involvement of industry.  Dr. Lightfoot noted that Criterion 1 now includes a requirement that the research be potentially transformative.  Criterion 2 should require that the broader participation should include industry as well as academics.  The SBIR program in ENG is an example of the partnership between industry and academics.  

Wrap-up and Adjourn for the Day 

The meeting adjourned at 5:05 pm.
Thursday, October 18, 207

Dr. Stafford called the meeting to order at 8:30 a.m. 

Discussion of NSF’s Involvement in International ERE Activities

US-China Workshop on Climate Change

Dr. Frances Li noted that Dr. Arden Bement, NSF Director, had a meeting with the National Science Foundation of China (NSFC) President, Dr. Chen, in China in June 2007. Dr. Chen mentioned NSF’s LTER program and China’s interest in it.  Dr. Bement suggested combined US-China workshops on climate change.  The scope would cover all areas of research supported by NSF and would last for several years, and would be held alternatively in each country

Dr. Bement said that climate change research was cross disciplinary at NSF.  China is at the same latitude as the US and has similar climatic ranges.  Dr. Li went to China for an international meeting on August 20, 2007 to discuss a climate change meeting.  Many Chinese academics attended. At the initial staff level meeting, China included representatives of atmospheric and earth sciences; but not social scientists since they do not support the social sciences.  However, the Chinese Academy of Science does support social sciences and one of their missions is human and environmental interactions.  Dr. Li asked the AC-ERE for suggestions on the following priority topics and sequence:

· Key Participants/perspectives, e.g. agencies, research communities, stakeholders

· Other considerations

· Procedure 

· Funding

· Management

· NSF objectives for the kickoff workshop
She said China would be available in May 2008 for the first workshop if Dr. Bement could attend and she would like the suggestions by the end of December 2007.  It will take at least four years to make sure they are proceeding in the right direction.  The first thematic workshop will be held at the end of 2008 or the beginning of 2009 and will be run by the community.  Dr. Li said she hopes people will submit high level proposals.  Dr. Jordan suggested that the first meeting should include discussions on short term problems such as pollution, and long term topics such as sea level change. 

Inter American Institute (IAI) for Global Change Research

Dr. Paul Filmer, GEO, is the representative to this organization that has a regional network (500+ institutions) for global change research and capacity building in the Western Hemisphere.  It was formed by 10 countries in the Americas to implement a common vision of translating the best global change scientific research into usable knowledge.  Their agenda is to understand climate change and variability; make comparative studies of ecosystem, biodiversity, land use and cover, and water resources; understand global change modulations of the composition of the atmosphere, oceans, and fresh waters; and understand the human dimensions and policy implications of global change, climate variability and land use.  Depending on the scope of program, proposals have to be interdisciplinary.  The decision process is made based on scientific quality above all. Some of the problems have been caused by insufficient translation capability and ineffective communication (getting out the information and good results of the research). One of the earlier projects linked remote sensing about cattle farming with information provided to natural and social scientists.  A current project is linking hydrologists and geologists to sociologists. It is a large integrated model with many stakeholders.  Many of these projects have taken initial funding from IAI and then got additional funds from World Bank and others. IAI is engaged in talking to scientists and stakeholders; decisions are made at both the farm level and the global level.

Dr. Sala said that IAI has been transformational for the region and has long lasting effects.  It installed a new culture, merit- based allocation of resources that was new to the region.  He asked if NSF would continue supporting it.  Dr. Filmer said that it is an international treaty award and has an active grant award for at least four more years.

Lou Brown, NSF said IAI continues to develop support for their operations from other programs.  Geosciences internationally should be developed as close to the science as possible. It is difficult for geoscientists to get information from other countries. The Integrated Ocean Drilling program helped us to learn how to deal with other countries and we now have an agreement with Japan. and the European Union.   NSF has long held the lead in world climate programs and we are now looking for funding for infrastructure for the management offices. We are also working with NOAA, NASA, USGS and the Dept. of State to make sure the funding continues internationally.

Impact of Proposal and Award Management Mechanisms (IPAMM) Briefing

Joann Tornow, Office of the Director (OD), Chair, IPAMM Working Group, said the group was established to try to figure out why the proposal funding rate has decreased even though the NSF budget and the number of proposal submissions have increased. One of the reasons for the increase in proposal submissions is due to an increased applicant pool and more proposals submitted per applicant. The result has had an impact on the quality and nature of proposed research.  Findings of the group’s analysis and a survey included:

· The proportion of highly rated proposals has not declined but the funding rate has decreased.

· An assessment of perceptions about transformative research showed that NSF welcomes transformative research, but there is a disconnect between proposer and reviewer about the definition of transformative research.

· NSF’s peer review system is overstressed.

· PIs are dissatisfied with turnaround time.

· The decrease in funding rate has affected proposers and institutions across the board and has not had a disproportionate effect on any one group.

· The level of competition at NSF is more intense than at other agencies.

IPAMM’s report was completed in August and included suggestions for improving funding rates by limiting proposal submissions and increasing the number of awards.  IPAMM made several recommendations to NSF and NSF senior management is currently engaged in discussions of the recommendations. 

Preparation for Meeting with NSF Director

Dr. Stafford identified topics to discuss with the NSF Director, Dr. Arden Bement:

· National momentum emphasis on the environment highlighted by Al Gore’s Nobel prize and the aftermath of Katrina

· Recurring theme linking CNH in a broader way across the Foundation with other Directorates such as ENG

· Partnerships with the external community and with industry

· Educating society in science (science literacy).

AC-ERE members suggested the issue of engagement through data collection, models, and the public’s ability to use the data of observing systems; bringing in other agencies and the private sector to join NSF in environmental projects; diversity issues; and increase in major investments for environmental research (global change).

Discussion with Dr. Arden Bement, Director NSF

Dr. Bement said that $1 B has been invested in the NSF environmental portfolio.  The Polar region’s work is on target and the Arctic observing network will be a key component of GEOS. Energy is so important in environmental sustainability especially in renewable resources and water for processing biofuels.  HSD has brought the social sciences to the fore.  Adaptation and mitigation are becoming important terms in the Administration.  Our strategic plan includes living on the Earth with sustainability, transforming our research to be multidisciplinary with some topics woven across the Foundation, and education. 

Discussion:
· The Nobel prize this year focused on the environment, specifically global climate and climate change.  But there still is some skepticism in the public perception of the future climatic changes. .We discussed making our data accessible to the public, to help us analyze it and use it. One use could be game-based.  NOAA has moved into a virtual world (hurricanes, storms and weather predictions).  We could tap into collective wisdom to help solve environmental dilemmas such as carbon reduction. 

Dr. Bement agreed that we shouldn’t just inform people about science; we should engage them and bring in experiences from ocean into classrooms. But we have to figure out what data is worth gathering and keeping and how that data gets mined in time and converted to knowledge.

· Diversity remains an issue. Looking a test scores we still see consistent patterns with no improvement in that area.  But we have invested heavily since the 1960s in the problem and have encouraged minorities through STEM, broader participation requirements, and increased admission to college for minorities.

Dr. Bement said we are improving slowly.  We need to pressure universities and grantees to satisfy Criteria 2.  There has to be goal setting, tracking, and continuous improvement. He asked for suggestions for improvement, better accountability for broader impact, and sharing best practices.  An AC member suggested that those who have not met their goals as promised in their broader impacts get their funds reduced.

· It is time for NSF to expand and build partnerships with private sector and industry.  For example, in Louisiana, Shell Oil has put lots of money into modeling and research because the oil and gas industry  has a lot to do with losing wetlands but they need the wetlands so they are involved.  How do we engage private industry in research that is done by the community?

Dr. Bement said one of the points of the American Competitive Initiative is to promote incentives, outreach, and engagement.  NSF is trying also to tie in with private foundations in addition to industry.  This clearly has to be managed by the private sector

· NSF provides leadership in the community in education about the environment, but the budget exceeds so we need partnerships with other agencies. One example is in CNH where $1M is funded by the US Department of Agriculture (USDA).  We don’t have all the resources we need for NEON so we must reduce the budget for Phase 2 or find other agencies that would be interested. 

Dr. Bement responded that we have had partnerships with other agencies such as NOAA and NASA.  We have to balance our operation maintenance costs with our research centers.  Our budget is not growing rapidly enough to do everything but we aren’t going to starve research.  If we have to stretch facilities we will and not only bring in partnerships with other US agencies but international participants as well.  However, funding for that has to be put in initially, not added in.  Congress is frustrated because we need a lot more money.  NSF has attracted new people while trying to balance the participants and encouraging research.  If you put too much research in one area, others will suffer. Partnership is the way to go

· It is clear that you have a firm grip on tensions that suffuse the entire community.  How do you mange the innate creativity of US scientist against the constant pressure to understand the environment?  Distributed sensor networks operating nationally are being launched by NSF.  But what we should explore as a group is whether we could inspire a “grand vision” such as Sputnik was for the 1950s. We need to translate what we know to Congress, and humans with “stories” that will inspire.  We need to look for the bold, driving concept behind environmental research. . 

Dr. Bement said this vision is a global issue, not a US issue.  There has to be involvement of every country in the world and partnerships.  It is a critical science issue and a substantial challenge.  It may not be big science but certainly what we would gain would change our whole structure as a global community.  It may help people understand sustainability and is a very important vision, but the US cannot go it alone. At the UNESCO meeting next week, there will be a workshop on Developing a Vision for Global Change.

· The ACI needs to include the environmental portfolio.  We hear it described as involving Physics and Engineering.  We know those sciences are needed to solve environmental problems but how can environmental scientists stay involved?

Dr. Bement said our role is to invent new industrial concepts but also focus on national needs. We also have to develop the STEM group and include not just scientists and engineers and develop the infrastructure to continue the research.  We need all disciplines and certainly need to bring the environmental community along.  The Initiative looks at global change, water, etc. and will make the US more competitive.  We are well represented in each of the disciplines. 

Dr. Bement thanked the AC-ERE for meeting with him and welcomed their continued input.

Debriefing of Discussion with NSF Director

NSF is no longer a response agency but is becoming an initiative agency.  At what point do cutting edge issues brought up by academia shift into NSF? What is the role of the community in international cooperation?

Dr. Stafford suggested the AC-ERE discuss the production of the “green book”.  The focus of it could be what would help NSF be ready to anticipate the needs of the community.  It should include a vision for climate change and other global issues and solving other global environmental problems.  Suggestions for themes include:

Getting information to the general public so that they become environmentally conscious. How do you give enough information to help solve the problem and have them think within their environmental footprint and about the economic and intellectual impacts of the environment?  We should engage them by building a problem that has an endpoint, such as suggestions for moving coastal towns inland.  Suggestions could come from architects, engineers, etc.  We could learn from their proposed solutions with data sets, web casts.  Our other concern should be with the public skepticism and the possibility of relating stories that have a more newsworthy appeal to the general public.

Developing a vision for global sustainability and examining more fundamentally the collective action in social action problems.  Sustainability takes into account many of society’s issues and also brings up active participation and discovery on the planet such as energy resources.  One AC member commented that the Millenium Assessment has outlined likely results of various scenarios for management of the earth’s resources; not all are sustainable but most scenarios suggest it could be..  

Focus on tipping points and discontinuities. The advantage of that is that they all interact in social, economic, political, biological, and ecological arenas. They also cut across directorates, time and spatial scales. One AC member said that that there is a problem with tipping points because in social science they imply crises that would force action. We should avoid that in sustainability.  The document should be a compelling vision.  No other agency in the government has provided that. When the private sector reads about that vision, it will become involved.  We could even involve large companies in the beginning.  

Long Term Ecological Research-Decadal Strategic Plan
Phil Robertson, Chair, LTER Science Council, reviewed the structure and purpose of the LTER network An integrative research plan has been in the works for 3 years. The charge to the Council is to provide the  knowledge that could be put forward to the next level and  provide a roadmap specific enough to be used for a  proposal but general enough that it could be more widespread.  So far, there are 26 sites in the LTER network; there were only 5 sites in 1980.
Long term ecological research is required to reveal slow processes or transients; episodic or infrequent events; trends; multi-factor responses; and processes with major time lags.  All LTER sites share a common commitment to long term research on core topics.  Over the past 25 years there has been lots of space based knowledge and ecological interaction.    Cross-site synthesis has emerged to compare similar processes under different ecological conditions.  The increase in the network and additional sites resulted in the publication of many papers.   A new science agenda will establish activities that will lead to multi-site, highly collaborative, integrated research that explicitly includes synthesis components coupled with novel training opportunities in graduate and undergraduate education.  

Most of the original funding for LTER came from BIO but now 30 percent comes from other programs such as OPP, GEO, and SBE.  GEO initiated two new marine sites and SBE contributes to the two urban sites.  BIO supports 18 sites. The sites are reviewed prior to being renewed and some sites are discontinued. Recently there has been call for specific kinds of sites. This decadal plan does not call explicitly for new sites, but they could be included..

Discussion:
· Did the existing sites capture the climate change gradient and can you add to them or would you add sites by trading out new sites? Dr. Robertson said some sites are fine , but some along the East Coast are affected by the sea level change.  Also some sites are close to urban areas but they don’t advocate dropping sites.  The old sites interact with the new sites being brought in by other observatory systems.  

· What is the connection between LTER and the Ameriflux tower?  Dr. Robertson said there is none yet but there could be in the future.  There are 5 NEON sites proposed that may create a super network with Ameriflux..

· What can ERE do to assist the LTER network? Dr. Robertson said he has prepared a response to a challenge laid down by the 20 year review and it is much bigger than the current LTER scope.  It has clear cross-disciplinary components.  The ERE could promote that as part of the environmental portfolio.

Panel Discussion on Diversity and Education Issues  

Celeste Rohlfing, MPS and Victor Santiago, EHR, described the development of an NSF Plan to broaden participation by increasing participation of underrepresented groups in NSF programs and activities and in the reviewer pool for NSF proposals.  The working group was established in April with a goal of making presentations to ACs during October and November.  They made six major recommendations:

· Portfolio: Maintain, update, and inform the broadening participation portfolio.

· Diversify the reviewer pool.

· Provide training to staff about broadening participation and workforce development.

· Dissemination: Communicate clearly broadening participation and workforce development guidance within NSF and the STEM community.

· Accountability: Require PIs to report outcomes of broadening participation activities; and establish NSF-wide reference codes for all broadening participation funded activities to help with tracking.

· Effectiveness: Promote effectiveness and relevance via periodic evaluations. 

 Next steps include senior management feedback, internal posting for comments, public comments, implementations with allocation of personnel and funding, and continuing assessments.

GEO Education & Diversity (E&D) Program: Collaborative Opportunities

Jill Karsten, Program Director, GEO, outlined the program’s goals: to improve the quality of geosciences education at all levels by increasing the number of and competency of science teachers at K-12 levels; and also increase the number of students in general and those from groups underrepresented in STEM fields. These goals can be supported by a variety of programs.  The GEO E&D portfolio includes Geosciences Education (GeoEd); Global Learning and Observations to Benefit the Environment (GLOBE; Opportunities for Enhancing Diversity in the Geosciences (OEDG); Geosciences Teacher Training (GEO-Teach); Digital Library for Earth System Education (DLESE); Division programs; and NSF-wide program (CI-TEAM), EESE).

The Office of the Director (OD) supports the OEDG program at $4.6 M annually and encourages PhDs in the field.  The current competition has expired and Dr. Karsten asked the AC for suggestions of subjects to add to the next solicitation. The GLOBE program is protocol driven.  It is intended to be an outstanding educational tool.  The questions it asks are framed so they can be answered by students in their classroom.  It provides a good opportunity to tap into large audiences.  There are now over 40,000 GLOBE-trained teachers in about 20,000 schools.

What’s going on in the Education and Human Resources (EHR) Directorate?

David Campbell said that EHR has a new division: the Division of Research on Learning in Formal and Informal Settings (DRL).  It was established in April 2007.  Congressman Sarbanes and Senator Reed introduced a bill asking for more science education.  There are four signature programs in the new division: Discovery Research K-12, Research and Evaluation on Education in Science and Engineering (REESE), Information Technology Experiences, and Informal Education

The budget has been cut in EHR over the past few years.  There has been much more rigorous evaluations of the new programs in EHR.  There have been a lot of disciplinary scientists involved in the proposals and also in informal science researchers, STEM education faculty, practitioners, students, and statisticians.  Some projects that have promoted environmental education are Supporting Talented and Remarkable Environmental and Marine Science Students (STREAMS); Advanced Technology Environment and Energy Center; and Research on Environmental Sustainability of Semi Arid Coastal Areas.

Discussion:  

· A suggestion was made to apply a program element code to Environmental education so it could be tracked. It was also suggested that SBE and ENG be included in the collaborations since GEO is trying to make a connection with them.

· In response to a question from the group about how ERE could help in their 5-year framework, Dr. Karsten said she has been trying to develop a much more coherent message about geosciences education and is trying to unite the communities. It would provide a great opportunity for STEM, but geosciences and environmental science need to be ramped up. She advises the AC to get the word out to the community.  Also, earth science education is usually not taught by science teachers. She asked the ACs and their communities to help articulate the need.  

Support for Earth Science Education in schools could be included in the “green book”.  Dr. Campbell said he would favor an environmental education program.  There is money in the 2008 budget for climate education. That is supposed to be the Dept of Education’s domain but it would be good for NSF to get involved.  That may be difficult since there is little communication between the Dept. of Education and NSF.  NAS is having a meeting about reforming science education and have brought in local people to help make those decisions. Dr. Stafford said we have heard your cry for advocacy and inclusion in the “green book”.

Future Planning 

A discussion of the “green book” continued.  Dr. Stafford suggested small groups convene before the next AC/ERE meeting in April.  There are things that the WG/ERE could work on in the meantime.  Core people met and took leadership roles in producing the “red book”.  We also need an extended outline.  Decisions have to be made soon in order to get the book out in a timely manner.  

The book should make a statement and have input from project staff that is multidisciplinary and multi-directorate, for example in LTER.  There are many opportunities for ERE as detailed in the discussions with EHR and others at this meeting. We also ought to be considering what will be appealing to the next Administration.  There is an opportunity to leverage our concerns beyond NSF. We need to have compelling visions and talk about them to the right people.

Emphasis should be on education both in and out of schools is vital to social outcomes. Also there are opportunities to promote the Internet as a way to gain information. Dr. Stafford suggested writing a letter to Dr. Bement articulating the need for environmental education across the board. The letter could include the topics discussed at the meeting for later inclusion in the “green book.” We should have some information ready for the transition teams after the election.

Dr. Stafford said she would like to clarify sustainability as a concept and a theme for the “green book”. An AC member said he had run a lot of focus groups talking to people about sustainability.  Public recognition of the word is low but the idea behind it is recognizable, such as recycling, and pollution.   Discontinuity or abrupt change may be an easier concept for the public to grasp.  A suggestion for a title was “Discontinuities on the Road to Sustainability”. 
Drs.. Delaney, and Sala volunteered to help Dr. Stafford with an outline and a first draft of the document. 

Wrap-Up 

Dr. Collins presented a commemorative plaque and many thanks to outgoing committee member, Gary Libecap. .Dr. Stafford asked the AC to make some final comments about the meeting: 

· We should think of a mechanism to keep the momentum going over the next 6 months.

· We need to find out what the support base is for the “green book”.

· We should meet in subgroups and ask the working group to help.

· OLPA will help to release the book and provide a press release.

· Scientific questions and the grand passion of the “green book” have to be tansformative, but sustainability is not transformative.

Dr. Stafford thanked the AC for their participation.  The next meeting will be held on April 9-10, 2008.  With no further discussion, the meeting was adjourned at 2 p.m.

AC-ERE ACTION ITEMS

· Include the need for support for Earth Science Education in schools in the “green book”.  

· Write a letter to Dr. Bement articulating the need for environmental education across the board. 

· Drs. Delaney, and Sala volunteered to help Dr. Stafford with an outline and a first draft of the “green book”.

· Include the Assistant Director of EHR in future discussions about environmental education in schools.

· Copies of an internal survey about interdisciplinary review in GEO and BIO are available from Dr. Isern on request

· Dr. Delaney suggested incorporating the story idea in the “green book”, about the environment in which we live.

· .Melissa Lane said she would follow up on a suggestion to write a congratulatory letter to Al Gore on winning the Nobel Prize.  

· Consider Dr. Lightfoot’s suggestion that the CNH initiative and HSD’s Decisions Under Uncertainty Program jointly fund a project to enlighten the public. 

· Send topic suggestions to Dr. Frances Li for the US/China workshop by December 2007 and also suggestions for participants, funding, NSF objectives, etc..

· Send suggestions for new topics to be added to the next OEDG solicitation to Jill Karsten.

· Make suggestions for “gaming” with environmental themes as an informal teaching tool for children.
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