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The twelfth meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held October 19-20, 2005 at the National Science Foundation in Arlington, Virginia.

Wednesday, October 19, 2005

Welcome and Introductions

Dr. Anthony Michaels, Chair, called the meeting to order at 8:30 a.m. and welcomed two new members: Dr. John R. Delaney and Dr. Susan G. Stafford.  He reviewed the agenda and listed the following meeting goals:

· Recommend future initiatives based on Complex Environmental Systems: Pathways to the Future.

· Study the role of the AC-ERE and redefine the goals set by NSF.
· Discuss the end of the Biocomplexity in the Environment (BE) priority area and the future of related projects.

· Participate in task group meetings.

· Review and discuss changes at NSF.

NSF Update on Budget and Environmental Programs

Dr. Margaret Leinen, Assistant Director for Geosciences and NSF AC-ERE Coordinator, thanked Dr. Michaels who has replaced Dr. David Skole as Chair of the AC-ERE.  She announced that Dr. Kathy Olsen, who was a former Deputy Division Director of the Directorate for Biological Sciences (BIO) and the Associate Director of the Office of Science and Technology Policy (OSTP), has been appointed as Deputy Director of NSF.  Dr. David Campbell, Executive Secretary (pro tem) of the AC-ERE, will be returning to the Directorate for Education and Human Resources (EHR).  

Biocomplexity in the Environment 

Biocomplexity in the Environment (BE) is in its last years as a formal priority area.  Two areas that remain BE priorities in FY2005 are Coupled Natural and Human Systems (77 proposals, 10 awards for $8.9M) and Materials Use: Science, Engineering and Society (MUSES), which is run by the Directorate for Engineering (ENG).

The Innovations in Environmental Education (EdEn) Venture Fund, which encourages innovation in environmental science and engineering, is in its third year of competition and is run by EHR.  There were 43 proposals and 28 awards for $900K. Other BE programs that are now under separate directorates at NSF include Ecology of Infectious Diseases (EID), Microbial Genome Sequencing (MGS), Tree of Life, Environmental Molecular Science Institutes, and International Partnerships.  Their directorates are currently reviewing proposals to these programs.

Dr. Arden Bement, Director, NSF, asked the Assistant Directors to provide a plan for the transition of BE programs into the directorates.  The Working Group had two retreats to consider which programs should be rolled into the directorates.  

In FY 2006, the first of the transition years, there is a request to Congress for $84M for the topical areas that include Microbial Genome Sequencing, Ecology of Infectious Diseases, and Cycles and Pathways, which replaces Coupled Natural and Human Systems, and will be run by GEO.  MUSES will continue to be run by ENG.  In FY 2007, projections are that there will be further evolution of those programs, but Coupled Natural and Human Systems will be continue.

NSF Budget

The NSF FY2006 budget request is for $5.6B.  The House approved a budget of $5.64B and the Senate approved a budget of $5.53B; however, NSF is operating on a continuing resolution.  Dr. Leinen discussed the effect of constrained budgets and the growing deficit on decreased government funding and said that the projected fiscal gap and imbalance in the US will continue.  The NSF budget has increased every year but one between 1983 and 2005 and has not always followed the government’s trends in budget cutting.  She stressed the importance of the science community to convey that NSF is an important agency and should continue to be well funded.

NSF Strategic Plan

NSF is in the initial stages of updating its strategic plan that is required by the government every three years.  It will include a 5-year projection and is due at the end of FY 2006.  The government looks at NSF as an investment in the future and the planning process and AC-ERE’s input will provide opportunities for AC-ERE.  The themes of the previous strategic plan were People, Tools, and Ideas.  The next plan will include issues such as investment in research and infrastructure, education, and diversity.  Dr. Bement said at a recent National Science Board (NSB) meeting that after the strategic plan is detailed, he would study each directorate’s response to it.  Dr. Leinen suggested that the group ask Dr. Bement whether he was pleased with the way the current strategic plan was utilized in the CES documents. 

Discussion:  Dr. Stafford asked about the NSF Doubling Act.  Dr. Leinen suggested that she ask Dr. Bement where Congress stands on that.  The NSB had asked Congress to triple NSF’s budget, but the Doubling Act barely passed.  

Dr. Lichter commented that the budget is still relatively small and asked if there would be changes in the type of research to be conducted.  Dr. Leinen said there will be emergences of Major Research Equipment Facilities Construction (MREFC), which average about $250M each, because there is a need for transformational capabilities.  Another area for possible change is in EHR.  Congress is considering transferring some of its research to the Department of Education.  A possible area for increased budget is the Directorate for Social and Behavioral Sciences (SBE) since Congress is beginning to understand that the social sciences include understanding risk, decision making under uncertainty (DMUU), geography, economics, and behavioral science.  

Dr. Schimel said the community is worried about the funding rate and asked if NSF has looked at the demand side as well as the supply side.  Dr. Leinen responded that the number of proposals increased by more than 40 percent between FY 2000 and FY 2004.  The higher number of declines is due to proposals submitted that are not appropriate for NSF funding, so NSF should clarify what NSF funds in their solicitations.  Also, if a program reduced the number of solicitations per year, the success rate would be greater.  

NSF Activities Related to Hurricane Katrina
Dr. Fae Korsmo, Staff Associate, Office of Integrative Activities (OIA), reported on NSF’s immediate response to the hurricane by aiding grantees displaced by the storm and by soliciting Small Grants for Exploratory Research (SGER) grants.  A special email address was established and coordination with other agencies was established.  NSF also provided some supplementary funds to Historically Black Colleges and Universities and to EPSCoRs in the affected states. ENG made 32 SGER grants.  

Dr. Wilson said that in reviewing the SGER grants awarded, he noticed that no one from the hydrologic community had responded.  Since the calls for proposals were generated by ENG and the Human and Social Dynamics (HSD) priority, it was possible that hydrologists were not notified. There were, however, many grants looking at the environmental effects of the hurricane.  Dr. Cynthia Ekstein, Division of Bioengineering and Environmental Systems, ENG, said that the Division of Environmental Engineering is expanding in the areas of water, land, and air.

Dr. Korsmo noted that Hurricane Katrina was more destructive than any previous hurricane in the US, and that it occurred at the end of the fiscal year when funds were low.   She said NSF has benefited from the experience gained by Hurricane Katrina and now has a working group studying how to mobilize and coordinate SGER awards in emergencies.

Dr. Larry Clark, Director, Division of Ocean Sciences, said that the Directorate for Geosciences elected not to apply for SGER grants, but sent a vessel to the area.  They coordinated with OIA for Ocean Sciences to study the contaminants and pathogens that may have washed into the ocean.  The first six SGER awards for FY 2006 are to study hurricane effects, and grantees were able to start immediately because of a 90-day advance.

Dr. Schimel remarked that NSF is capable of providing help for reconstruction, but said that more capability is needed in predicting huge events such as earthquakes and hurricanes.  Dr. Korsmo said that the working group would work on preparedness in the future.  They are considering organizing interdisciplinary, international workshops, but their current focus is on Hurricane Katrina.  They recognize the human dimensions of disaster and decision-making under uncertainty and part of the HSD priority is focusing on this interdisciplinary area.  HSD has awarded 19 SGER grants and is considering 60 more out of a total of 150 proposals.  Dr. Korsmo complimented the AC-ERE on their efforts to develop interdisciplinary research.

Dr. Skole commented that Hurricane Katrina was an indirect cause of climate change but the event has physical, environmental, and social consequences so an interdisciplinary response is required.  The real discussion should be on forecasting and early warning.  He noted that a Federal Emergency Management Administration (FEMA) report last year predicted a hurricane like Katrina, but the warning was ignored.  

Dr. Leinen said there has been much discussion on an interagency committee on disaster reduction.  A science and technology group published a 10-year strategic plan.  The National Science Board (NSB) has also called for an interagency approach.  It requires a group effort between scientists and decision makers.

Reports on AC-ERE Activities

Publication of Water Workshop Report

Dr. Futrell reported on the progress of the report on the water workshop entitled “Water: Challenges at the Intersection of Human and Natural Systems,” held at the Pacific Northwest National Laboratory in Richland, Washington, September 15-16, 2005. He thanked the organizing committee for their help.  The workshop was co-sponsored by the Department of Energy (DOE) whose interest was sparked because they have a parallel program in the energy/water nexus, which they presented in a poster session.  Agriculture is the biggest user of water; the demand is greater than for human use. The tragedy of too much water in too short a time was shown by the problems associated with Hurricane Katrina.  Dr. Futrell said that he had prepared the executive summary and the workshop was consistent with the topics covered in the CES document.  The major scientific themes to emerge were:

· Coupling of cycles and process, with emphasis on the role of interfaces

· Coupling of human and natural systems across spatial and temporal scales

· Prediction in the face of uncertainty. 

The last theme is the biggest challenge to the scientific community: for example, how to deal with the waste from the nuclear era.  Dr. Futrell said his lab has been involved in that problem and the engineers were asked to make a 100-year prediction on the effects.  However, there is a need to involve social scientists since there is a disconnect between prediction and uncertainty.  Further, two overarching science needs were identified:

· Observation systems, sensors, and infrastructure (to recognize and address continental scales; networked large scale, long term observatories of hydrologic systems in which human intervention is treated explicitly).

· Data management and synthesis (capacity to address complex, interdisciplinary issues such as detection of environmental change depends on the availability of high quality data over a range of spatial and temporal scales; and dealing with the data explosion).

Two barriers to progress were explicitly recognized at the workshop:  Educational and institutional barriers, and integration of science and policy.  Dr. Leinen suggested checking with DOE to see if they agree to put the report on the Web.  She noted that Dr. Bement had read the report and would take it to the UNESCO meeting since water use is an international problem. 


AC members suggested ocean desalination as one solution to water problems because we can’t resolve the issue by conservation alone.  Dr. Skole said that the water workshop identified water as an important theme that needs attention, but now we must produce occasional papers to deal with specific resolutions.

Status of Occasional Paper and Main Messages

Dr. Wilson reported on the occasional paper, “Water as a Unifying Theme for CES” which corresponds to the water workshop report.  People have been studying cycling but they haven’t been coupled or integrated across scales.  This report is a product of the AC-ERE and was prepared as a means to communicate to NSF and the community on topics related to interdisciplinary environmental research.  The first draft is linked to the Pathways document and the water workshop draft report.  Comments on the draft were that the paper should address more specific science questions; needed a better connection to BE; and should have more emphasis on coupled and human and natural systems, especially to economics and law.

The topics outlined in the occasional paper are: the growing need for interdisciplinary water research; a description of the water workshop; current research opportunities for water research; important science themes coming from the water workshop; and water as an integrated focal area. 

The AC-ERE advised NSF on interdisciplinary research on water as a complex system (WCS).  The AC suggested that WCS should focus on environmental cyberinfrastructure; provide a synthesis center; and make WCS a priority area.  Other suggestions were to include sensors and sensor networks and remote sensing; and to integrate science and policy (social science, economics and law).  Many questions raised at the workshop included those related to science/society interaction.  Other questions focused on coupled human and water-related natural systems as regulated by both natural process and society:

· How does the feedback cycle between human and natural systems affect the structure of social institutions and integrity of natural systems?

· How will natural systems change over decadal time scales and how can society adapt to and manage change?

· How can models of human and natural systems be used to separate the predictable and the unpredictable and to increase the predictability?

Dr. Wilson suggested that the occasional paper include a Foreword, that more work is needed on the AC-ERE advice to NSF section concerning integrating science and policy, social science and economics and law.  He asked the group for suggestions and recommendations:

· The important message should be that water operates at all scales and there should be more specific points on water regulation.  

· Include the need for detection and analysis on emerging contaminants and how to move water considering energy constraints.

· Where do the water resource centers fit in?  Dr. Libecap said they would be more constituent oriented, mostly aimed at farmers and would include USDA money.

· Write to the big questions and then talk about where the priorities would fit in

· The emphasis should be on a list of science questions that should be vetted to the program managers.

· In relating science to policy, water problems come from a misallocation of water.  Farmers pay a lot less per acre-foot than cities do.  Farmers would be happy to sell the water and it would be a great opportunity to tie the social and physical sciences.

· 40 percent of water is appropriated for human use.

· The occasional paper should be modeled after the occasional paper on cyberinfrastructure, which defined what it was and the conceptual need for it. The groundwork should be to build the community’s receptiveness to the paper.

· NSF cannot resolve this looming water crisis but they could make the problem exciting to scientists.

All agreed that the committee needed to discuss the paper further to finalize the direction of the occasional paper. 
1994-2003 CEOSE Decennial Report to Congress

Dr. Lichter defined the primary responsibility of the Committee on Equal Opportunities in Science and Engineering (CEOSE).  It is to review and provide advice to NSF on programs and activities within and outside NSF that promote and broaden the full participation of women, minorities, and persons with disabilities who are currently underrepresented in scientific, engineering, professional and technical fields. The full report, entitled “Broadening Participation in America’s Science and Engineering Workforce”, includes a Summary of Trends: Findings from CEOSE Reports to Congress, 1980-2002; and Recommendations to NSF.

There has been an increased diversity in review panels and more proposals submitted from a diverse population along with broader participation within NSF’s Science Technology, Engineering, and Mathematics (STEM) staff.  The increase in investments in efforts targeted to underserved communities is at 90 percent since 1980 but still about 5 percent of the total NSF budget.

Since 1980 reports to Congress have shown little change in the barriers encountered by underrepresented groups in STEM.  There is constant reiteration of inadequate access to STEM education and employment opportunities and a continuing need for research to understand and improve attraction, retention, completion, and continuation.

As a result of these findings, CEOSE has made the following recommendations to NSF:

· NSF should expand its systematic and objective evaluation to assess, understand, and report the effectiveness and impact of its programs and policies on broadening participation.

· NSF should sponsor additional social science research that would advance understanding of the causes and effects of progress in and barriers to broadening participation in STEM at all levels.

· NSF should continue to employ and design new policy levers that focus the attention of principal investigators and their institutions on diversity aspects of the broader-impacts criterion: embedding diversity goals into their research; designing and implementing sustainable institutional change that helps STEM become more supportive of women, the underrepresented and persons with disabilities.

· NSF should engage and advance more Native Americans in STEM; NSF should enhance research capacity and opportunities at tribal colleges.

The report also addressed recommendations and future directions for CEOSE in 2005-2006:

· Widening pathways into STEM.  CEOSE should focus attention on the community colleges and provide research opportunities at these institutions that have populations dominated by groups underrepresented in STEM.

· CEOSE should understand the elements necessary to transform institutions into entities that are supportive of a diverse population of students and faculty and encourage NSF grantee institutions to broaden STEM participation.

· CEOSE should encourage key programs and projects at NSF and grantee institutions that have a greater impact on broadening participation.  CEOSE should establish a subcommittee on assessment and evaluation. Applicants must address both intellectual merit and broader impact. 

· CEOSE should develop and implement a communications plan for becoming recognized in the science and engineering communities, foster interactions and collaborations with other agencies.

Dr. Lichter asked the AC-ERE to take the challenge by encouraging students to enter the research arena in science and engineering, to follow their passion and look for opportunities through networking.  As professionals, they should provide the students with research opportunities and mentoring.

Dr. Stafford commented that risky proposals or those submitted by unknown proposers will increase the number submitted and they probably won’t be funded. Dr. Leinen agreed and said that there is no limit to the number of proposals an institution can submit but they will likely submit the safer proposals.  One of the ways to decrease the numbers is by requiring a pre-proposal.  She suggested that they ask Dr. Bement for his thoughts on this.

Update on Observing Systems

NEON 

Dr. Elizabeth Blood, Program Director, Division of Biological Infrastructure, Directorate of Biological Sciences (BIO), provided an update on the National Ecological Observatory Network (NEON).  She reported on three community workshops held to answer the following questions:

· How do we deploy the infrastructure across the U.S?

· How are ecological systems affected by changes in land use and climate change across a range of spatio-temporal scales?

· How do changes in the availability and diseases of the nation’s water affect ecological systems?

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

There are many important ecological questions that confront society that are regional to continental in scope.  West Nile Virus spread over three years in a drought period and we question what the implication might be if there had been more water.  El Nino has caused cooler and wetter weather across the lower U.S. while it has caused warmer weather in the north.  La Nina causes very different climate patterns.  

As shown in an anomaly map, climatic conditions result from a larger impact of moisture.  The map showed vegetation health by climate divisions based on El Nino and La Nina years.  It took about a year for the extra rain of El Nino to have an impact on vegetation health.  

One of the major effects of climate variability is on the phenology of organisms. We hope to be able to scale our response to global climate; therefore we would like to have infrastructure in place to make predictions.  The ramifications of the infrastructure would be to forecast which organisms are most likely to become health risks or transmit pathogens and also to forecast what ecosystems are at greatest risk of invasion. We have the capacity in one section of the U.S.  NEON would like to spread this across the country.  This is possible because of the emerging technology of analytical sensors and communication tools.  

At the workshops, statistical models partitioned the country into 20 domains.  Three platforms would be used at each site:  FIU (soil sensor micro nets); Sentinel; and Remote Sensing.  They would be replicated across the landscape.  NSF will work with the National Center for Atmospheric Research (NCAR) and pull the data from available satellites.  

These are currently in the development stage and some R&D projects involving sensors are being funded.  There is a potential for international use, a consortium of regional ecological observatories, and an initiative for a science and engineering alliance.  Also, there is an opportunity to provide entry points to work with social scientists for incorporating the forecasting into decision management.  There have been many social scientists in attendance at the workshops.

OOI/ORION

Dr. Larry Clark, Division Director, OCE/GEO, noted that the Ocean Observatories Initiative (OOI) is an MREFC request that is part of a larger initiative called the Ocean Research Interactive Observatory  (ORION).  ORION includes operations and maintenance, science funding, instrumentation, and education.  OOI is dedicated to ocean floor initiatives.  

There have been several workshops to devise a science plan for the OOI. We hope to learn much in the next 10 years about the ocean and its plate dynamics, the sub sea floor, and the chemistry and biology of fluids and life in the ocean.  There are three components to the infrastructure: global scale moored buoy systems; regional scale seafloor fiber optic cable system; and coastal observatories.  The basic infrastructure is a network that provides high bandwidth communications and electrical power.  The cyberinfrastructure will allow users to remotely control their instruments, perform in situ experiments, and construct virtual observatories and access data in real time.  

We envision a series of large moorings in the ocean.  The buoys would be able to communicate with a satellite and send data from the ocean floor.  A regional cabled observatory would be instrumented along the Fuca Plate, Pacific Plate, North American Plate, Gorda Plate, and the Explorer Plate.  Coastal arrays would consist of endurance arrays (fixed permanent observing arrays arranged as cross shelf lines and individual mooring); and pioneer arrays (moveable arrays for process-oriented studies).

NSF issued a request for assistance (RFA) but there was no funding involved.  Proposals were invited to design the program.  As a result of the request, there were 526 investigators, 135 academic institutions, government facilities, labs, and private companies from 33 states, 4 Canadian provinces, Japan, and France.  There were 49 proposals submitted that have been reviewed by multi-disciplinary panels.  A report will be completed in March.

CUAHSI/CLEANER

Dr. Bruce Hamilton, Division Director, BES/ENG briefed the AC-ERE on Collaborative Large-Scale Engineering Analysis Network for Environmental Research (CLEANER), a joint effort of ENG and GEO.  The CLEANER Hydrologic Observatory Network will enable more effective adaptive management approaches for water resources in human stressed environments based on enhanced observations, experiments, modeling, and engineering analysis.

Teams of investigators are studying human-stressed ecosystems and there is a national network of about 15-20 interacting field sites.  The program supports personnel, instrumentation, and technology.  Its integrative cyberinfrastructure will provide a shared-use analysis network that will be transformative for environmental engineering and hydrologic science research and education.  The network will feature sites with gradients across the range of human impacts, co-locations of minimally impacted sites with other EO field sites, and nested watersheds.

Water is fundamental to life.  It is not only a basic need, but adequate safe water underpins the nation’s health, economy, security, and ecology.  There are three critical deficiencies in our current abilities to provide clean water:

· We lack basic data and the infrastructure to collect them at the needed resolution.

· Even if we could collect them, we lack the means to integrate data across scales from different media and sources.

· We lack sufficiently accurate modeling and decision-support tools to predict underlying process.

The National Research Council (NRC) of the National Academy of Sciences (NAS) has set forth four environmental grand challenges:

· Understanding and forecasting hydrologic cycle processes

· Designing ecologically sustainable cities

· Quantifying relationship of land-use/cover to aquatic ecosystem quality

· Reinventing the use of materials (that become pollutants).

The CLEANER Hydrologic Observatories research will address important national needs such as water resource problems (water quality and quantity); environmental impacts on public health; achieving a balance of economic and environmental sustainability; reversing environmental degradation; and protecting against chemical and biological contaminants and threats.  Although still at the planning and conceptual stage, there were 12 CLEANER Planning Grants involving 22 institutions awarded in 2004 that are now underway.  The CUAHSI consortium has about 100 member universities in the US.  The NAS formed a National Research Council (NRC) to advise on science questions and plan for CLEANER.  In FY2006, there will be joint workshops to integrate the social sciences, model needs and coordinate educational outreach activities.  The construction phase will start in FY2011 with completion scheduled for FY 2015.

Discussion:

Dr. Libecap expressed concern about water rights.  Dr. Leinen said that there is not only a science plan but also an execution plan.  Dr. Blood said that NEON will provide a backbone but there does have to be a definition of the costs of management and operation and NSF has to define their portion of the costs (the basic research) and then ask other agencies to participate in the site selection. Dr. Clark noted that OOI is doing the same thing and is asking the whole community to help analyze ship costs.  

Dr. Blood noted that the presentations outlined NSF’s capabilities and that’s what the charge is.  The next step is to look at how science programs that are already funded will relate to it.

Dr. Skole said he had several questions about the observing systems:

· What are the crosscutting areas in all of the MREFCs?

· What is the scope?

· Are existing systems being wired up or are new ones being created?

· Are they permanent?

· Why can’t they be addressed in two or three years?

· What about maintenance and long term archiving?

Dr. Campbell said there is a subcommittee at NSF that is looking at all of these questions.  Dr. Clark remarked that the three projects are very much related and suggested a group discussion to consider all three from that perspective. 

Dr. Michaels asked the three presenters to report back to Dr. Leinen so that she can discuss it in her working group. 

Update on International Polar Year

Dr. Michael Van Woert, Executive Officer, Office of Polar Programs (OPP), provided an overview of the progress in planning the International Polar Year (IPY) 2007-2008. The International Council of Scientific Unions (ICSU) and the World Meteorological Organization (WMO) have conducted international planning over the past two years. The NAS has headed up the U.S. participation in the IPY and has produced two documents:  A Vision for the International Polar Year 2007-2008, and IPY 2007-2008 Report of the Implementation Workshop, July 8-9, 2004.  NSF is the lead federal agency and is coordinating the other federal agencies.  The most involved are NASA and NOAA.

The vision for IPY is to move beyond traditional borders toward a new level of integrated, cooperative science.   NSF’s goal is to broaden the reach of international and interdisciplinary programs. One of the scientific challenges is to make comprehensive observing systems in the Polar Regions.  Much of the existing networks in the Arctic are in disrepair.  Also, as the sea ice disappears and permafrost melts, there will be an impact on local populations.  There is a need to connect science and the public. The ICSU and the WMO issued a call for preliminary expressions of intent (EOI) from interested participants.  About 1,000 proposals were submitted and are being considered.  

NSF IPY work will be supported through unsolicited proposals and special solicitations.  Funding decisions will be based on merit review. Criteria for funding are that the work address good science and the broader impact, and engage the public.  FY 2006 special emphasis areas are: 

· Observing System to Enable SEARCH (Study of Environmental Arctic Change)---an implementation workshop was held in May 2005.

· Ice Sheet History and Dynamics—dynamics of ice streams; Antarctic and Greenland; Stability of the West Antarctic Ice Sheet (WAIA).

· Studies of Life in the Cold and Dark—one of the new frontiers with hopes to extend field season in the dry valley of the Antarctic.

· Education and Outreach---OPP is collaborating with EHR to leverage the excitement of polar research to stimulate learning and engage diverse communities.

The Bering Ecosystem Study (BEST) is an international program.  NSF and NOAA are studying the climate and physical oceanography of the Bering Sea that is one of the world’s most productive regions and the second largest fishery for the U.S.

Update on Economics and Environmental Occasional Paper

Dr. Libecap distributed a memo he wrote to describe how economics could help in decision-making and in providing incentives for decision-making in environmental projects.  The memo examines a variety of settings such as public choice, bureaucrats under constraint, institutional design, and motives.  Environmental solutions may not work because not all parties are involved, particularly the social scientists.  It is difficult to incorporate economics into interdisciplinary work because of the difficulty of publishing.  

Dr. Michaels said that the AC-ERE should take on the responsibility of encouraging interdisciplinary work.  It may require restructuring institutions.  Dr. Skole provided an example of how economics could be linked to the environment and could incorporate both natural and social scientists.  He mentioned the emerging field of carbon financial markets as a means of supplementing farmers’ incomes.  He commented that the cost of carbon is different in the US and Europe.  The difference is due to the science behind the certification of the carbon. (In Europe, 1 ton of carbon costs $30; in Chicago, the cost is $2.  There is already a market for utility permits and it may present a great opportunity.  The AC-ERE should follow up on this.
Update on Diversity Workshop

Dr. Kabat-Lensch said a planning meeting for a future workshop is scheduled for January at the University of Southern Florida.  The committee is currently reviewing the literature to see what kind of science curricula would be best to encourage and increase participation of the underserved.  The subject of four-year institutions working with community colleges will probably be covered in the workshop.

Report on Observatories Initiative Workshop

A document reporting on the workshop is in process.  One of the topics discussed at the workshop was how EarthScope, OOI, ORION, CUASI, and NEON fit into the grand challenges.  Discussion led to the conclusion that they fit in very well.  

Dr. Michaels noted that much of NSF’s funding is related to environmental issues.  The observing systems will cost several billions over the next decades.  Cross connectivity is profound and very complementary to these observatories.  Dr. Leinen encouraged Dr. Michaels to discuss this issue with Dr. Bement.

Reports on AC-ERE Activities and AC-ERE: Goals for the Future

Dr. Michaels remarked that the AC-ERE covers lots of disciplines and must guide the Foundation in providing the crossovers.   The CES pathways document promoted implementation of the interdisciplinary research highlighted by the first CES document.  Talking across the Directorates became a challenge and provided input to the BE Initiative. Observing systems have evolved and we must help to facilitate the co-evolution between the social and physical scientists. The message given by the AC-ERE is that an agenda formed with people from all perspectives is the right direction for NSF, but the social scientists should be in on the discussions from the beginning.  Dr. Leinen said she hopes that an interdisciplinary path will also be followed in the HSD priority.   

Dr. Michaels asked the group to suggest other areas that NSF should look into.  A suggestion was made to write an occasional paper on ecosystems services and possibly link it to the three observatory systems.  Ecosystems services could also incorporate risk management and decision making under uncertainty.

Another suggestion for future study was natural hazards.  Dr. Michaels noted that hazards could be categorized under decision-making under uncertainty; using preparation and knowledge to make decisions but it would also involve the environment.  The observatories will be a good fit with the hazards.   NSF is one of the few agencies that look at all aspects of hazards: economic, social, and environmental.  Dr. Skole said that there is a standing committee at the NRC on hazards research on hurricanes, earthquakes, and tsunamis.  They are all related to the coupling with the human environment.   

Dr. Lichter noted that the great interest in the cost of fuel for heating and transportation has strong implications for how energy and environment are linked and may be a good topic for study.  Dr. Michaels said that the group should revisit the discussion tomorrow and possibly structure breakout groups according to the topics mentioned.  Dr. Leinen suggested also sharing the discussion points with Dr. Bement. 

The meeting adjourned at 5:30 p.m.

Thursday, October 20, 2005

The meeting reconvened at 8:45 a.m.  Dr. Michaels reviewed the agenda.

Report on Cyberinfrastructure

Dr. Jose Munoz, Deputy Director, Office of the Director, Office of Cyberinfrastructure (OCI), said that a Cyberinfrastructure Council (CIC) has been created that includes all of the Assistant Directors since the cyberinfrastructure portfolio is a shared stewardship involving all of the Directorates.  The strategic planning is underway. Data is being collected by program directors for the high-performance computing program.  The budget is $123M, and plans for outreach activities will be completed by FY 2006. The OCI is responsible for production quality as well as the management of all day-to-day activities.  The Computer Information Science and Engineering Directorate (CISE) is responsible for the research.  A solicitation has been released for a high-performance computing center with funding at $30M.  

Dr. Munoz said there is an interagency working group on cyberinfrastructure that includes DARPA and DOD. CIC has invited proposals for workshops. Dr. Bement has appointed an Advisory Committee on Cyberinfrastructure.  Dr. Steve Meacham is running the High-Performance Computing competition.  Dr. Leinen asked him to comment on the relationship between the environment and cyberinfrastructure.

Dr. Meacham remarked that the community has been asked to assist in strategic planning groups.  The new advisory committee on cyberinfrastructure has had workshops on environmental research.  The CIC is seeking input from the science and engineering community also.  CIC is meeting weekly so that the program officers will be aware of all activities because there is shared research involved.  There is a representative on the CIC from SBE looking at the sociological aspects of the research. CISE is investigating human-machine interaction.  An NSF cyber-security group is handling security issues.  

ERE Issues for Discussion with the Director

Dr. Michaels said that Dr. Kathy Olsen has recently been appointed as Deputy Director of NSF.  The AC-ERE should clearly articulate that their mission is to provide oversight on the environment research and education portfolio; explore and develop synergies across the Foundation; and find ways to maximize the scholarship of decision-making.  They also would like to help in designing NSF’s next strategic plan.

The AC-ERE identified the following issues to discuss with Dr. Bement:

· Is it possible to integrate the observing systems now in the planning stage to make them interactive? 

· Suggest developing “water as a complex system” as a topic for an initiative.

· Encourage environmental studies because they lend themselves very well to the broader impacts criterion.

· Promote study of the science of rare events because it is the kind of scholarship that will resonate with the past year’s events.

· Since the Division of Environmental Engineering is reorganizing, there is an opportunity to provide input into scaling from the molecular to the global.

· Help to change the role of social scientists so that they will become more involved with the physical scientists at the beginning of research projects.

· Since risky, innovative proposals increase the numbers of proposals submitted and usually aren’t funded, maybe there should be a pre-proposal submission process.

Informal Discussion with Tom Baerwald, Division Director, SBE 

Dr. Libecap welcomed Dr. Baerwald and asked him to comment on the fact that social sciences are not integrated and involved in the design and research of many projects, and that environmental projects would be a good way to bring the natural and social sciences together.

Dr. Baerwald said that SBE is taking the lead on the HSD priority and HSD is managing the responses to proposals submitted after Hurricane Katrina.  NSF has received 274 SGER proposals.  He encourages AC-ERE to familiarize themselves with the kinds of proposals submitted to HSD. The environment is a major activity in SBE research. He cited the Climate Change Initiative, and Decision Making Under Uncertainty (DMUU), and noted the Coupled Human and Natural Systems topic.  Social scientists are not environmental scientists but since SBE focuses on human and natural system interaction, Dr. Baerwald would like to link such studies from the beginning and suggests that the AC-ERE work with SBE to present a collective vision to encourage integrative proposals.  

Dr. Skole said that there must be a real collaboration between the social and physical scientists in the beginning so that the right questions are asked.  Dr. Leinen commented that the social scientists were involved from the beginning in the development of the CES document and that has proven to be very well received.

Meeting with Kathie Olsen, Deputy Director 

Dr. Bement was called away to attend a meeting with the National Science Board.  Dr. Kathie Olsen was able to meet with the AC-ERE.

Dr. Michaels welcomed Dr. Olsen and briefed her on the activities of the AC-ERE.  Dr. Olsen said she recognizes the importance of this AC because of its interdisciplinary nature and asked the group for input on NSF’s next strategic plan.  Dr. Michaels assured her that the AC would help in any way to guide NSF in environmental education and to promote interdisciplinary studies.
Dr. Michaels remarked that at the last AC-ERE meeting, Dr. Bement asked them to keep him advised about emerging issues in environmental research and education.  Currently, three observing systems are in the planning stage and all are enormous investments that could provide opportunities for environmental education and scholarship across scales.  This AC would like the observing systems to be interactive and also to integrate them into education.  It is important for us to play a role in assuring the cross-disciplinary, synergistic character of the three systems.

Dr. Delaney said we are experiencing a historical time.  Sensors have become a major event and may change the way we do science and serve the public.  NSF should stand at the forefront.  Dr. Olsen responded that some of NSF’s cross-agency priorities have reached their seniority and we have to be planning for our next priority.

Dr. Wilson said that the AC-ERE talked about water as a possible subject for a priority since water is complex and has both natural and human effects and referred Dr. Olsen to the workshop report on water (September 2005).  Our current understanding of water research doesn’t answer our needs or match the level of its complexity.  There is a need for interdisciplinary research that links investment and integrates across disciplines and scales, interfaces and processes.  Our Complex Environmental Systems (CES) documents addressed observing systems, cyberinfrastructure, education and institutional policy and science.  We think water presents an opportunity to bring all of these disciplines together.  Dr. Olsen said there is an interagency group talking about water, but there is no U.S. policy on water and we don’t have an integrated approach.  A good example of the lack of policy is what happened in New Orleans.  Both the quantity and quality of water were issues.

Dr. Kabat-Lensch remarked that one of the AC-ERE’s major interests is in environmental education, particularly of the underserved.  She would like to increase their interest in environmental education and sees a link between community colleges and 4-year colleges as a means to encourage the underserved into that field. There will be a workshop next year to bring educators together to generate the best practices for, not only engaging the underserved, but also to provide informal education opportunities for the public.

Dr. Libecap related that some of the AC-ERE’s discussions had centered on integrating social scientists with the natural scientists.  NSF is well suited for this because the initiatives can be geared to bringing them in at the beginning of a study.  Dr. Leinen said the HSD and the coupled human and natural systems program is bringing the social scientists in at the beginning, but suggested inviting Dr. David Lightfoot, Assistant Director, SBE, to answer some questions about this.

Dr. Skole referred to the many rare events of the last few years such as Hurricane Katrina, the tsunami in Asia, the increase in hurricanes, the earthquake in Asia, and the heat wave in Europe.  Data suggest that the impact of these events is becoming more profound.  The built environment and our spread across the landscape, even in remote areas, are obvious.  These events are caused by the natural physical environment but are exacerbated by land use and improper engineering.  The profound social and demographic effects speak to complex systems and linkage among these events.  How can we improve our forecasting? How can science get involved into the decision-making?  Dr. Olsen responded that NSF is already thinking in those terms. 

Dr. Olsen thanked the AC-ERE for helping to inform NSF.  Dr. Michaels thanked Dr. Olsen for meeting with the AC-ERE. 

Discussion:  Since some of the topics identified for discussion with Dr. Olsen were not mentioned. Dr. Logan suggested including them in the follow-up letter that is traditionally sent to the Director after the meeting.  The topics were: viewing across scales and maintaining the ability to research across scales (nano, molecular, global, and human); encouraging environmental research because it relates very well to the broader impact criterion; and the suggestion to initiate a pre-proposal submission process to help eliminate risky proposals that are not likely to be funded.  The group continued to talk about the future areas of concentration of the AC-ERE such as sensor technology.  Dr. Skole suggested they produce a vision statement of what we, as scientists, see happening in the next 25 years. 
Informal Presentation by Dr. James Collins, Assistant Director of Biological Sciences

Dr. James Collins was formerly a member of the AC-ERE and encouraged them to continue to make a case for interdisciplinary programs. He made the following comments:

· A GAO study said that 6 of 20 programs that produced high quality data are no longer going to exist.

· A recent paper in Ecology Letters looked at data sets on water quality species to study diversity and ecosystems.  They concluded that the changes in environmental parameters are mostly negative.  The initial models were imperfect and there is a great need for field studies on populations and habitats.  Much of the work is ecological but a lot of input is needed from social and earth scientists.

· The ERE agenda for the next years should include coupled natural and human systems, geo chemistry, geo biology, the push for inclusion of social science, and linkage with other foundations.

Dr. Futrell noted the interaction of biology, both large and small scale, and the sustainability of the planet. Bio- and environmental engineers are looking into bio-energy and the possibility of using renewable energies.  

Dr. Michaels related to Dr. Collins the AC-ERE’s discussions on their need to encourage the observing systems to be interactive, the integration of the social scientists with the physical scientists, the possibility of water as a complex system becoming an NSF priority area, and the educational need to motivate the underserved into the field of environmental research.

Dr. Skole said he is disturbed about the erosion in our data collection systems.  Dr. Leinen said the stewardship of data is expensive.  The NSB has started a task force on long-lived data and produced a report.  NSF’s response to the NSB report was as data sets grow and have to inter-linked, the costs increase.  She expects that designing specific data sets may become topics for proposals.  

Reports on AC-ERE Activities and Goals for the Future (Continued)

Dr. Leinen suggested asking all of the ADs to work together on the agenda for future meetings in order to get all the directorates involved in the activities.  Dr. Michaels said he would invite ADs from other directorates to the AC-ERE meetings and thinks the next meeting should be longer since there is much to do. 

Recognition of AC-ERE Members Rotating Off the Committee

Dr. Leinen thanked the following AC members whose terms expire in December 2005 for their outstanding contributions to the AC-ERE.  Each was presented with a plaque:

· Dr. Wilson, liaison to the AC-GEO.  He was involved in the workshop on water and subsequent report and also provided guidance on cyberinfrastructure.

· Dr. Schimel, liaison to AC-OPP, who suggested themes for the CES document and contributed to the writing.

· Dr. Lichter, liaison to CEOSE, for his involvement in education, diversity and outreach.

· Dr. Futrell, liaison to the AC-MPS, for his contributions to the workshop on water in which he encouraged the co-sponsorship of the Pacific Northwest National Laboratory.

· Dr. Logan for his help in finding new members for the AC and raising the visibility of this group in the community.

· Dr. Skole, for his outstanding chairmanship for two years.  His contributions to the original CES document and the subsequent CES document were invaluable.  He encouraged the AC to find ways to continue their work when the BE initiative ended.

Wrap-up

Review of Action Items

· Water as a Complex System occasional paper:  Dr. Michaels said the subcommittee would produce a final version of the occasional paper as soon as they decide what should be included. 

· Education, Communication and Diversity:  Dr. Lichter said there is a proposal for a workshop in place that will lead to a second proposal and will follow up on public literacy on environment.

· Observing Systems occasional paper:  The committee is almost ready to produce a first draft.  When it is complete, Dr. Michaels will circulate it to the AC.

· Synthesis and Interdiscplinarity occasional paper:  The subject has appeared in journals but has not been presented by the AC as an occasional meeting.  It may be considered in the future.  

· Dr. Leinen will write on the topic of the connection between water and energy and include it in the letter to 

        Dr. Bement.  She will also talk to Dr. Lightfoot about energy research.

Plans for Next Meeting

· Invite program officers from SBE to next meeting for a half-day discussion about their programs in environment and then compare their programs with the topics identified in the CES documents, such as coupled human and natural dynamics.  Invite Dr. David Lightfoot to make a presentation.  

· Appoint a task group for the study of Rare Events.

The next meeting will be held on April 12-13, 2006.  With no further discussion the meeting adjourned at 3 p.m.

Additional Action Items

· Dr. Leinen suggested checking with DOE to see if they agree to put the water workshop report on the Web.  
· Dr. Skole said that the water workshop identified water as an important theme that needs attention, but now we must produce occasional papers to deal with specific resolutions.

· More discussion is necessary before finalizing the occasional paper on water.

· The three observing systems projects are very much related and there should be a group discussion among the three presenters (of the observing systems). They should report back to Dr. Leinen so that she can discuss it in her working group. 

· Dr. Michaels said that the AC-ERE should take on the responsibility of encouraging interdisciplinary work even though it may require restructuring institutions

· There is a market for utility permits and it may present a great opportunity the AC-ERE should follow up on.  
· Dr. Michaels assured Dr. Olsen that the AC would help in any way to guide NSF in environmental education and to promote interdisciplinary studies and make suggestions for the next strategic plan. 

· Dr. Logan suggested including topics not discussed with Dr. Olsen in the follow-up letter that is traditionally sent to the Director after the meeting.  The topics were: viewing across scales and maintaining the ability to research across scales (nano, molecular, global, and human); encouraging environmental research because it relates very well to the broader impact criterion; and the suggestion to initiate a pre-proposal submission process to help eliminate risky proposals that are not likely to be funded. 

· Dr. Skole suggested the AC produce a vision statement of what we, as scientists, see happening in the next 25 years. 
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