DRAFT

DRAFT


Advisory Committee on Environmental Research and Education (AC-ERE)

October 17-19, 2006
National Science Foundation

Stafford II, Room 555

Arlington, VA

DRAFT MEETING SUMMARY
Members Present: 

Dr. Anthony F. Michaels, Chair, Wrigley Institute for Environmental Studies, Univ. of Southern CA, Los Angeles, CA

Dr. John R. Delaney, School of Oceanography, University of Washington, Seattle, WA

Dr. Michael F. Goodchild, Department of Geography, University of California, Santa Barbara, CA (SBE AC Liaison)

Dr. Jon Kettenring, Drew University, Madison, NJ (MPS AC Liaison)
Dr. Gary D. Libecap, Bren School of Environmental Science & Management, University of California, Santa Barbara, CA **

Dr. Robert L. Lichter, Merrimack Consultants, LLC, P.O. Box 963, Great Barrington, MA (CEOSE Liaison)
Dr. Ashanti J. Pyrtle, College of Marine Science, University of South Florida, St. Petersburg, FL
Dr. J. Marshall Shepherd, Department of Geography, the University of Georgia, Athens, GA** 
Dr. Susan G. Stafford, College of Natural Resources, University of Minnesota, Twin Cities, St. Paul, MN (BIO AC Liaison)
Dr. Ellen W. Zegura, Computer Science and Systems, College of Computing, Georgia Institute of Technology, Atlanta, GA

Members Absent:

Dr. Cynthia J. Burrows, Department of Chemistry, University of Utah, Salt Lake City, UT

Dr. John Crittenden, Dept. of Civil and Environmental Engineering, Arizona State University, Tempe, AZ

Dr. Deborah Estrin, Center for Embedded Networked Sensing, University of California, Los Angeles, CA (CISE AC Liaison) 

Dr. Ellen Kabat-Lensch, Arts and Sciences, Scott Community College, Bettendorf, IA

Dr. Diane M. McKnight, Dept. of Civil, Environmental, and Architectural Engineering, Univ. of Colorado, Boulder, CO 

ERE Senior Staff Present:
Dr. Margaret Leinen, Assistant Director for Geosciences and NSF ERE Coordinator

Dr. Alan Tessier, Chair, Working Group for Environmental Research and Education (WG-ERE)

Ms. Melissa Lane, Executive Secretary, OAD/Directorate for Geosciences
**Participated by phone.

The fourteenth meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held October 17-19, 2006 at the National Science Foundation in Arlington, Virginia.

Tuesday, October 17, 2006

An orientation session was held for new AC-ERE members to cover the Federal Advisory Committee Act (FACA) guidelines, ethics law summary, NSF ERE history and program portfolio, the AC-ERE charter, and past and current AC-ERE activities.

Wednesday, October 18, 2006
Welcome and Introductions

Dr. Anthony Michaels, Chair, called the meeting to order at 8:45 a.m.  Introductions were made.
Update on NSF Environmental Activities

Dr. Margaret Leinen, Assistant Director, Geosciences, and NSF Coordinator for the Environment, provided an update on NSF Environmental Activities.
Status of FY2007 Budget: The House and the Senate recommended increases over FY2006.  NSF is operating under a continuing resolution which means there are no new programs.  NSF is optimistic that the final budget will result in a favorable increase.  The American Competitiveness Initiative (ACI) will have a strong impact on the budgets.  The FY2008 budget request has been submitted to OMB.  Dr. Leinen summarized the budget process.
NSF Strategic Planning:  The NSF Strategic Plan for 2006-2011 has been approved by the National Science Board (NSB).  The process for obtaining comments and developing the revision was very successful.  One of the five investment priorities, sustainability and links between human behavior and natural resources, speaks to ERE activities.  This makes a strong statement about the importance of this area.  

New NSF Senior Staff:  Several newly announced senior staff hires were noted:  Jeff Nesbitt, Director, OLPA; Tony Chan, Assistant Director, Mathematics and Physical Sciences (MPS); and Cora Marrett, Assistant Director, Education and Human Resources ( EHR).
Federal Activities Affecting ERE:  There are several activities that affect the ERE landscape and require interdisciplinary activities including:
· Ocean Research Priorities Plan being done by a White House joint subcommittee on Ocean Science and Technology.

· A White House subcommittee of the Environment and Natural Resources on Water Availability and Quality.

· A recently released National Science Board report: Hurricane Warning: The Critical Need for a National Hurricane Research Initiative.
· Several synthesis and assessment products are scheduled for release from the Climate Change Science Program  including:
· North American carbon budget and implications for the global carbon cycle

· Climate Models: An Assessment of Strengths and Limitations for User Applications

· Effects of Climate Change on Energy Production and Use in the United States
· Near term priorities in the Federal government include:
· Forecasting the response of coastal ecosystem to persistent forcing and extreme events

· Comparison Analysis of Marine Ecosystem Organization

· Sensors for Marine Ecosystems

· Assessing Meridional Overturning Circulation Variability: Implications for Rapid Climate Change
Biocomplexity in the Environment (BE) Competition:  The AC-ERE has provided advice on the BE program for the past six years. FY2006 is the last year of full-level BE funding.  FY2007 starts the ramp down, with funds transitioning to individual directorates/core budgets.  Three BE competitions were held in FY2006 ($83.26M).  Dr. Leinen summarized the results for Carbon and Water in the Earth System; Materials Use: Science, Engineering, and Society; and Dynamics of Coupled Natural and Human Systems.  In FY2007, the request level for BE is $42.58M.  
Update on BE Program Reviews:  Scheduled for February 2007, the “Cycles Program” will be the first BE component program to undergo such a review.  Unlike COV reviews that focus on process and are familiar to Advisory Committees, program reviews focus on the substance of the program (output and impact) and provide guidance on research areas (more research, modify focus, etc.).  The AC-ERE and AC-GEO will be part of this review.  The results should be available for the spring meeting.
What We are Watching:  OLPA has developed a new set of videos using the research “nuggets” submitted by program officers.  The videos are designed for middle-school aged children.  They were viewed by AC-ERE members during the break.  
Discussion:

· The AC-ERE agreed to comment on the Hurricane Report as a group.  Comments should be sent to 
Dr. Shepherd who will consolidate them and send to the AC-ERE for review.

· AC-ERE encouraged collaboration with other directorates in NSF.  It was suggested that the AC-ERE consider holding at least part of a future meeting in conjunction with the AC-GEO.  They also suggested formalizing the AC-ERE liaisons to other NSF advisory committees.  Members could be asked to provide brief summaries at AC-ERE meetings that highlight key activities in the other directorates.  Liaisons are needed from the EHR, GEO, and OPP advisory committees.

· Dr. Leinen was asked how NSF fits into an energy portfolio for the Nation.  She said that the Department of Energy has the primary mission for this activity although there are some areas where NSF funds activities that are different than the DOE mission, especially in basic engineering research.  She suggested the AC-ERE consider hearing from the ENG program on Energy for Sustainability.
Federal Initiatives on Water

Dr. Patrick Brezonik, ENG, and Ms. Pam Stephens, GEO, updated the AC-ERE on federal activities related to Water research.  
Water Availability and Quality

Ms. Stephens provided an update on the National Science and Technology Council’s (NSTC) Subcommittee on Water Availability and Quality (SWAQ).  The SWAQ is co-chaired by USGS and EPA with 20 federal agencies participating.  The group produced a report that looked at the availability of water, concluding that it is uncertain if we have enough for sustainability.  The report outlined the need for better coordinated science and technology efforts and raised the issue of supply and demand.  The report did not discuss water quality.   

The SWAQ is now looking at developing a Strategic Plan and identified major U.S. challenges that fall into three major categories:

· Know our Water Resources and Uses

· Science and Technology to Expand our Water Supply

· Develop Improved Models and Management Tools

Ms. Stephens provided highlights of scientific challenges that are faced when assessing water quantity and water quality.  Sample data were shown to demonstrate information the subcommittee is reviewing and using to help make their assessment/strategic plan for water.  What’s next?  The SWAQ Strategic Plan will be completed.  Working groups have been established to start exploring implementation options.  Opportunities for collaboration among agencies have been identified (e.g. USGS is promoting the use of the Hydrologic Information System developed under NSF support).  They are also identifying ways agencies can coordinate activities and identify priorities.  

International Hydrological Programme and US Participation

Dr. Brezonik, ENG, updated the AC-ERE on the International Hydrological Programme (IHP) and U.S. participation.  The United Nations Educational, Scientific and Cultural Organization (UNESCO) has several water programs that includes a natural science theme focused on fresh water.  Three pillars of the program include hydrological research, water resources management and education, and capacity-building.  The UN-related IHP organization consists of National Committees, an Intergovernmental Council (IGC), Bureau of the IGC, and six Electoral Groups.  The U.S. is in Group 1.

Dr. Brezonik summarized U.S. participation in the IHP.  There is a U.S. National Committee for the IHP.  The objectives for this group were shared with the AC-ERE.  Many key federal agencies, non-governmental organizations (NGOs), and universities are brought together as members.  The Interagency Steering Committee on Multimedia Environmental Models has been very effective in developing multimedia environmental modeling capabilities.  

During “Program Phase VI: 2002-2007,” the focus was on Water Interactions: Systems at Risk and Social Challenges which is ending.  “Program VII: 2008-2013” will focus on “Water Dependencies.” It is currently under development and will consist of 5 themes.
Dynamics of Earths’ Water System
Ms. Stephens provided an update on WG-ERE’s activities on water, an important focus area for the working group.  NSF now supports $140M in disciplinary studies related to fresh water and needs to be able to foster and support the cross-disciplinary activities that will yield a true understanding of the nonlinear water system.  WG-ERE is exploring options aligned with the SWAQ plans and NSF’s strategic goals.  
Approaches include:

· Studies of coupled natural and human systems associated with water.

· Observational networks working at multiple spatial and temporal scales.
· Data integration and access capabilities.
· Predictive water cycle models that link physical, biological, social and other systems.
Dr. Michaels noted that it is great to see this effort evolving, particularly at a time when there is a possibility of budgets to support research.  The AC-ERE can provide advice to the NSF in looking across disciplines/expertise of its members.  How can NSF bring communities together that have not worked together in the past? 

Status of Diversity Workshop
Dr. Robert Lichter and Dr. Ashanti Pyrtle provided an update on planning activities for an AC-ERE Diversity Workshop.  A planning meeting is scheduled for November 13-14, 2006 which will review representative projects from other federal agencies and within NSF that focus on increasing diversity in Environmental Sciences.  The group will make recommendations to the AC-ERE on next steps (most likely a workshop in the spring 2007).  There will be 13 attendees at the meeting, representing a wide range of different educational activities across sectors and geographic areas: K-12 education, Minority Serving Institutions (MSIs), R1 universities, EPA (Grow Fellowship Program), NOAA, and state activities in Puerto Rico and California.  People invited were enthusiastic about the meeting.  Dr. Lichter and Dr. Pyrtle thanked ERE staff members Ms. Melissa Lane, Ms. Lara Hutto, and Ms. Mary Mosley for helping provide data and information.
AC-ERE suggested that Dr. Janice Cuny, the CISE Program Manager for Broadening Participation, be invited to observe the meeting.  The AC-ERE supported the plan to look at existing programs and successes.

Information Collection Efforts
Ms. Lane summarized efforts by Systani, Inc. to collect data on ERE awards that target or work to enhance diversity.  Systani conducted a search of on-line NSF award abstracts from October 2000 – September 2006 (FY2001-FY2006) based on key words related to environmental programs and biocomplexity.  Relevant abstracts were further analyzed to find those focuses on gender and ethnicity.  There were 792 BE awards identified and 1,392 awards in other environmental programs.  Data were compiled in a searchable MS Access database that ERE can use.
Other Federal Agency Diversity Programs in Environmental Science Research

Ms. Hutto informed the AC-ERE that the meeting materials contained information on several federal agency programs that are focused on diversity.  They include EPA’s GROW Program, NOAA’s educational partnership program, and NASA’s program with tribal colleges and universities.  The agencies have a wide variety of programs targeted at different audiences.  

Discussion:

· NSF does not require reporting on diversity activities but the AC-ERE can make this recommendation.  

· It was suggested NSF modify the proposal submission forms to require check-offs for the populations targeted with the research.

· ERE was encouraged to look at the larger outcomes of the efforts to see what has changed rather than outputs.

· The group asked if any of the Federal programs conducted assessments.  The EPA Grow program did an assessment and the information can be provided to the AC-ERE.
· The GEO Directorate has contracted for a program evaluation on their diversity efforts.  The paper will be provided to Ms. Hutto.  
· Underrepresented minorities and persons with disabilities are particularly critical to work in the environmental sciences.  NSF was urged to keep this issue front and center of the AC-ERE.
Dr. Michaels thanked the presenters and noted that the discussions would continue.

Briefing on IPAMM

Mr. Paul Herer, Executive Secretary for the Working Group on Impact of Proposal Award and Management Mechanisms (IPAMM), briefed the AC-ERE on IPAMM activities.  The group is chaired by Dr. Kathie Olsen, Deputy Director, NSF, and includes program directors and Division Directors across the Foundation.  The group is looking at the decline in success rates from FY2000 to FY2005 and the impact it has had on the merit review system.  
The group is reviewing the various practices NSF has implemented to manage proposal submissions and is trying to assess the effectiveness and impact on the community.  Data were shown on the likelihood of funding as well as statistics on increases in submissions, success rates, award size, and award duration.  Observations were noted and the potential drivers affecting proposal submissions were listed.
The AC-ERE discussed that some of the challenges in awarding multidisciplinary and high-risk awards are the difficulties in getting the right reviewers and ensuring that bold and daring proposals are submitted to NSF in the first place.  IPAMM is concerned about the same issues.  

The next steps for the IPAMM are to review case studies of various practices related to proposal submissions, additional data analysis, and obtaining external input from focus groups and rotators.  An Applicant Survey is planned to assess external drivers.  The IPAMM plans to meet with all of the NSF advisory committees.

Comments or suggested questions to include in the Applicant Survey should be sent to Mr. Herer at pherer@nsf.gov.  The draft report of the IPAMM will be posted on the NSF web for community response.  The AC-ERE recommended that the Applicant Survey be pre-tested before it is widely distributed.  It should also allow for some free-form response to make sure all issues are submitted.
The AC-ERE suggested that the IPAMM consider the impact of decreased funding in other federal agencies on NSF proposal submissions, e.g., have the number of proposals submitted to NSF increased because other funding sources are disappearing.  Sustained measurement studies require long-term grants to be most effective.  This issue should also be considered.
Panel to Discuss NSF Programs to Increase Representation in Science and Engineering Education and Research
Computer Information Science and Engineering Directorate (CISE) Broadening Participation in Computing (BPC)
Dr. Janice Cuny, Program Officer, CISE BPC Program, said the CISE field has had a significant decrease in participation in the past few years.  The BPC will focus on the least represented groups which include women, Hispanics, African Americans, Native Americans, and Persons with Disabilities.  Dr. Cuny summarized the CISE BPC activities to date.  A Town Hall meeting was held in May 2006 with the National Center for Women in Technology and NSF on the “Role of Diversity in IT.”  CISE is also funding several projects in this program to include 9 Alliance Awards and 21 Demonstration Projects.  Several project examples were shown in each area.  FY2007 is the second year for the program.
The AC-ERE suggested the environment might be a good overlay to help draw in underrepresented persons to the computing field.  Geographic Information Systems (GIS) is another way to help involve environmental sciences and computing.

Biology Directorate (BIO) Broadening Participation Activities

Dr. Sally O’Connor provided an update on broadening participation activities in BIO which ranged from research grants, training grants, minority postdoctoral fellowships, supplements for broadening participation and special workshops.  
Several NSF mechanisms used to broaden participation include:

· Undergraduate Research and Mentoring in The Biological Sciences (URM) – focus on increasing the number and diversity of individuals pursing graduate studies in biological research by providing grants to academic institutions to establish innovative programs to actively engage undergraduates in a year-round research and mentoring activity.

· Research Initiation Grants (RIG) – focus on new investigators with an emphasis on faculty from underrepresented groups, Minority Serving Institutions, or those who demonstrate strong knowledge or experience in activities to broaden participation.
· Career Advancement Awards (CAA)

· Research Experiences for Undergraduates (REU) Sites – engage undergraduates in intensive research, typically in the summer.  Strong faculty-student interaction and focus on engaging underrepresented minority students.  Examples of several REU sites were given.  
· Minority Postdoctoral Research Fellowships and Support Activities (BIO/SBE) – focus on research and training at the postdoctoral level in host institutions.  

Award Supplements include:

· RAHSS (Research Assistantships for High School Students) 

· ROA – opportunity for MSI faculty to engage in collaborative research at large research institution

· RET – engage teachers in research during summer

· REU Supplement – for students from underrepresented groups

· Graduate student supplement

BIO has also conducted special workshops including:
· Quality Education for Minorities (QEM) Network – focuses on faculty from underrepresented groups and those at MSIs

· GCAT Consortium – faculty from HBCUs, MSIs, TCUs and community colleges work to integrate microarray “gene on a chip” technology into undergraduate classrooms

The AC-ERE requested any information on the assessments from the longer-running programs.  There was an assessment of the REU program done that spans 18 years of the program.  This report is available to the AC-ERE members.
Education and Human Resources Directorate (EHR) Efforts to Broaden Participation in STEM
Dr. Victor Santiago shared ways he thought EHR could work with ERE.  The program portfolio for broadening participation includes: AGEP, CREST, GSE, HBCU-UP, LSAMP, PAESEMEM, RDE, and TCUP.  Key investments are LSAMP, AGEP and CREST.  Details were provided on these three programs.  

The LSAMP program is expected to double the number of minority graduates in STEM fields over a period of five years.  Investments are made at an institutional level at different points and vary by institution.  NSF works with institutions for several years before they submit proposals and it takes time to develop synergy/alliances between institutions.  Data are collected on the number of minority graduates.  AGEP is similar to LSAMP but at the graduate level with a focus on degree completion and entrance into an academic/research career.
The Center of Research Excellence in Science and Technology (CREST) Program invests in the research capacity at Minority Serving Institutions (MSIs) in focused research areas.  Examples of some the CREST funded institutions were shown including the Center for Environmental Analysis at California State-Los Angeles.  

The Historically Black Colleges and Universities-Undergraduate Program (HBCU-UP) was summarized.  Targeted infusion projects have small amounts invested (up to $150K) for short-term, narrowly focused educational enhancements (i.e. environmental program establishment, etc.).

The other programs were briefly listed:

· Tribal Colleges and Universities Program (TCUP)

· Research on Gender in Science and Engineering (GSE)

· Research in Disabilities Education (RDE)

· Presidential Awards for Excellence in Science, Mathematics, and Engineering Mentoring (PAESEMEM)
GEO Diversity Programs 

Dr. Jill Karsten, Program Officer, Education and Diversity, GEO, said GEO has programs at the Directorate level and at the Division level.  GEO also participates in the REU program.  It is difficult to separate out the education and diversity programs in many cases.  GEO issued a solicitation to identify models that can be replicated, scaled, and expanded.  She provided specific examples of activities built on existing research investments.  
GEO funds programs to strengthen STEM to include teacher preparation courses and after school programs (exhibits, museums).  They are working to link K-12 with higher education communities (i.e., community colleges) and to build capacity at MSIs with mentoring programs.  Priorities include better integration with existing programs to better leverage research dollars.
The AC-ERE requested any information on successful models such as programs that have become self-sustaining.

Dr. Michaels thanked the group for the presentations.

The Integration of Social and Behavioral Sciences in Environmental Research and Education
Dr. Thomas Wilbanks, Chair, National Academy of Sciences (NAS)/National Research Council (NRC) Committee on Human Dimensions of Global Change, provided a context for the integral role Human Systems play in Environmental Research and Education (and vice versa).  Several examples of key areas the disciplines interact are the global carbon cycle, the global water cycle, and ecosystem change.  Details were provided on what we know about the carbon cycle and more importantly what we don’t know.  Data were presented on the North American Carbon Source and Sink and historical carbon emissions from fossil fuel in North America.  The Carbon Cycle Report is out for public review on the Climate Change web site.  Ways humans affect water systems were listed with the potential impacts and stress on freshwater systems.  Data were shown from the IPPC report on freshwater resources and vulnerabilities of freshwater.  Ecosystem change looks at interactions between forests, dry lands, coastal, and Polar Regions.  Drivers that impact biodiversity in these areas and trends for the changes were shown.  Additional graphics were presented on ecosystems and their change.  The Millennium Ecosystem Assessment showed interactions with aspects of human well-being and the impact on ecosystem services.
The interest in research on nature-society linkages is growing.  Dr. Wilbanks cited several reports and initiatives that have been put in place. 

Challenges in strengthening nature-society linkages in environmental research and education are considerable:

· Profound changes in coupling knowledge bases and models (e.g. crossing boundaries between different metrics)

· A lack of appreciation of each other’s knowledge bases – human resource constraints regarding commitments to bridging.

· The fact that human systems are less amendable to physical observing systems than natural systems.

· The fact that, in many cases, it is the social science side that is showing less interest in bridging.

· Some particular challenges for the social science side include severe limitations on experimentation; an immense diversity of agendas, intentions, behaviors, and capacities for adaptation and change; and a tendency for society to think that, because we are ourselves part of human systems and knowledgeable about them, we understand them without a lot of focused research.

· The social sciences can contribute more than some might think, e.g., projecting outcomes of social processes (elections) and understanding how institutions work.  From survey research to quantitative analysis, the social sciences may provide useful tools.  

Many of the challenges are on the social sciences side.  The tendency is to observe what you can rather than observe what you need.  Research should ask what we need to measure (not start with what we know how to measure).

Dr. Wilbanks closed with a few examples of emerging insights to illustrate how interesting this territory can be:
· The stabilization level for greenhouse gas concentrations in the earth’s atmosphere that avoids “dangerous impacts” depends on how adaptable the world can be

· Understanding the nature and stability of nature-society relationships depend partly on the geographic scale of observation: the Millennium Ecosystem Assessment

· Globally, there are profound differences of opinion about whether biosphere preservation is food for human well-being. Projection of environmental system changes beyond several decades generally depend more on assumptions about technological change than knowledge about the environmental systems themselves.

In summary, environmental research and education are incomplete unless they incorporate human systems and actions.  Linking ERE to societal issues and concerns adds relevance and improves prospects for support.  
Discussion:

· How do we shift our capacity of educating PhDs to produce specialists and generalists?  Specialization is needed for the knowledge base but skills are needed that apply to multiple disciplines.  Institutional challenges are significant though there has been some change.  Increasingly there are ways for students and early career faculty to avoid such a clear choice between the two.

· What are the educational backgrounds of people that have been successful in this field?  EPA is working to study career trajectories of graduates of environmental programs and also to look back at their experience at the university level to see what they feel is relevant to their career and what they wish they had learned.

· Since humans are the key component of any decision making process that draws upon observations made of natural and human systems, what will facilitate changes in policy to address the kinds of changes we are seeing?   Explaining the basis for some policy is hard.  How do you get the right information in the right hands in the right form at the right time?  Most of the hard policy decisions only happen after something bad happens.  
· The talk was laden with “nuggets” particularly with the point of predicting the future of technological change.  To what extent do you think it is possible to launch a deep searching study of the impact of technological change?  One part is getting beyond quantitative scenarios and look at narratives about the future and the technology you envision/need.  Scientists tend to dismiss futurists.  
The AC-ERE thanked Dr. Wilbanks for talking with them and offered strong support for continued integration of social and behavioral sciences with ERE.
Integration of Social and Behavioral Activities into NSF ERE Activities
Dr. Leinen said the session is an opportunity for the AC-ERE to learn what other directorates are doing.

Long Term Ecological Research (LTER) Program
Dr. Henry Gholz, BIO, gave a brief history of the LTER program, now in its 25th year.  LTER has 26 field sites with 1,500 scientists involved.  NSF funding for FY 2007 was approximately $23M with about 70% from BIO and 30% from other NSF directorates. Other federal agencies and partners provide additional support.  Information was provided on the sites and funding support.  There have been two decadal reports developed on the recommendation of the BIO AC.  Based on recommendations in the 2002 report, eight programs within NSF pooled resources to develop an LTER Strategic Plan.  Key tasks for the group are to develop a new LTER science agenda and design a research initiative.  An overarching question is: How do changing climate, biogeochemical cycles, and biotic structure affect ecosystem services and dynamics with feedbacks to human behavior?  The final report on “Integrated Science for Society and the Environment” will discuss collaborative, multi-site, long-term, integrated research proposals (CI proposal?); and new types of proposals to existing programs.  

Dr. Leinen said a key outcome of the urban LTER was the inclusion of social scientists.  This had a profound impact.  Dr. Kettenring offered to talk to the group about ways to engage the Mathematical and Physical Sciences (MPS) more in the LTER program.

Waters Network

Dr. Brezonik, ENG, noted that social sciences have been involved since the outset of the CLEANER program (which is the predecessor of a “Major Research Equipment and Facilities Construction” (MREFC) initiative for the WATERS network).  He provided background on the project and the Social Science Committee draft report including examples of social science research that could be enabled by WATERS.  The Waters Network project is also working on a cross Environmental Observatories January 2007 workshop on social sciences: Integrated Social Science Research in NSF’s Environmental Observatory Programs.  A white paper will be produced as part of the workshop.  The workshop will bring together scientists, NSF program officers, and administrators.  
Dr. Michaels said it is wonderful to see participation of social sciences from the beginning of a project.  Social scientists can really help in understanding water demand issues.
National Ecological Observatory Network (NEON)
Dr. Elizabeth Blood, BIO, presented on NEON and the infrastructure to enable coupled social and ecological systems research.   An overview of the environmental grand challenges research questions NEON will address was provided.  If NEON is going to enable forecasting and land-use change, it has to have a strong social sciences component.  Highlights of the infrastructure design, research domains, and cyberinfrastructure for remote and collaborative environments were shown.  A workshop will be held on Coupled Human-Environments.  Questions for that effort were listed.  

Ocean Research Initiative Observatory Network (ORION)
Dr. Phillip Taylor, GEO Program Officer for the Ocean Observatory Initiative (OOI) and ORION, said there has not been a lot of discussion to date about social/behavioral and political sciences in the context of OOI.  How can tools and knowledge from these fields be used to understand and move research forward on an ocean constantly impacted and used by humans?   A paper coming out in Nature talks about several ocean observing systems that have allowed us to compliment what is a rich history on the resource management side (i.e. fisheries).  
The AC-ERE supported the need to more formally involve social sciences in the OOI project.  It might be worth looking at ORION to see how the plan can maximize the value it can get from SBE sciences.  They cautioned that fundamental research has to emerge as a very important component of maintaining the intellectual vitality of the ERE research community in the long run.  The group suggested that the OOI program participate in the Environmental Observatories workshop in some way.
AC-ERE Discussion of ERE and Social and Behavioral Sciences

The AC-ERE discussed what they would like to say to NSF as a committee:

· There is a real issue of scale.  NSF funding for ERE is higher compared to SBE but, on the average campus, social sciences are much larger than environmental sciences.    

· There are several issues:  integration of SBE sciences in ERE sciences and integration of SBE sciences in huge observing systems.  Some projects have been designed in an integrated fashion at the beginning and others are struggling to do this after the fact.  The questions as to the need for integration must be asked very early in the process.

· Dr. Thomas Baerwald said SBE is formally tasking a group to look at ways SBE can and should work with environmental programs at NSF.  Three key challenges are:  1) How do we get more core social scientists involved (stimulate the personnel pool) in environmental research?  2) Develop more core social science questions to stimulate integrated environmental research.  What are the questions we would ask?  3) Look to develop new approaches for integrating traditional social science data that can be more actively used.  SBE is starting to realize they need to be aggressive and active in these discussions.  

· Something to consider is a deep and careful evaluation of what is actually taking place.  There is a fundamental shift in the way science is being conducted.  Data/observations will be available to everyone.  Facilities to house observational and other data will require significant and steady financial support.  The ratio of funding for PIs and infrastructure will shift.  What are the sociological impacts of these shifts?  What is the impact of making this information available to the world at large?    
· The research community and NSF should start to think about additional revenue streams to support the larger-scale observatory networks.  
Dr. Leinen suggested the AC-ERE encourage NSF to partner with the research community to convey the incredible change that is taking place and the vital involvement with the SBE sciences.  Every single part of NSF desperately needs the linkages with SBE but funding for SBE limits possibilities.  
Recognition of Outgoing Member

Dr. Leinen recognized outgoing member Dr. John Kettenring and thanked him for his contribution to the AC-ERE and presented him with a certificate of appreciation.

With no further discussion, the meeting was adjourned at 5:25 p.m.
Thursday, October 19, 2006

The meeting reconvened at 8:35 a.m.

Update on International Polar Year (IPY)
Dr. Marie Bundy, Office of Polar Programs (OPP), provided an update on IPY activities.  A special solicitation was released in FY2006 with several emphasis areas.  Dr. Bundy summarized the nine Education and Outreach awards ($5.775M in funding).  Planned activities for FY2007 include another IPY solicitation with $62M in funding requested.  A working group of NSF Program Officers was formed to develop a plan for 2007 IPY activities which will include IPY funding, other program funding, and awards focused on Polar projects.  NSF hopes to fund a data center for IPY that will coordinate data sets collected on Polar research and make it available and accessible.  Several examples of NSF-funded projects were listed to include the Incoherent Scatter Radar, AMISR, Arctic Region Research Vessel, LTERs in Alaska, and additional Cyberinfrastructure for Barrow Station.  About 30 countries (mostly Nordic countries) and the European Union have expressed interest in participating in IPY.  There is a lot of interest, but not a lot of funding.
The AC-ERE encouraged NSF to help emphasize the importance of broadening participation in IPY activities.

Discussion of Interfaces among Observing Systems
The AC-ERE heard several presentations on observing systems.

National Ecological Observatory Network (NEON)
Dr. Elizabeth Blood, BIO, provided an update on the National Ecological Observatory Network (NEON).  The program encourages proposers to find federal partners to leverage resources, but they are also under heavy constraints (more than NSF in some cases).  Corporate partners and private foundations have more funds available.  Dr. Blood shared recommendations from the Cyberinfrastructure Plan and the Science Plan review committees.  Based on the feedback, the NEON plan was refocused to better address the questions in the grand challenges and how they are interconnected.  The emphasis is now on NEON as a Continental Research Platform, not just individual observatories.  It also proposes a more flexible design with mobile relocatable platforms that can be redeployed in response to events.  The flexible design will lessen the ability to have fixed urban and management systems across the continent.  

The NEON science plan is now being re-reviewed. In addition, the team is working to develop prototypes and testing for the Fundamental Instrument Unit (the first NEON tower).  Enabling technologies being developed include a biodiversity PDA and animal sensors.  Upcoming Events for the NEON project were shown.  The first cost estimate will be completed by November.   The Conceptual Design is a site independent design.  The next iteration will include site locations, refined costs with a Plan Design Review in April 2007.  FY2007 milestones were listed.

Ocean Observatory Initiative and Ocean Research Interactive Observatory Networks
Dr. Phillip Taylor, GEO, provided an update on ORION and the science questions that this network would address.  Many critical processes occur at temporal and spatial scales that cannot be effectively studied using traditional tools.  One of the biggest payoffs will be the capacity to look at time (long-term) and episodic events.  There have been five years of community workshops and organization to plan and identify requirements for this network.  Several key activities were highlighted.  ORION is planning on three OOI observatory components:  coastal observatories, a regional cable observatory, and global sites.  Preliminary awards have been made to build sensors and test systems.   They are also partnering with NEPTUNE in Canada.  
The recent activities for the OOI were listed.  Funding is being requested in the FY2007 budget.  The Conceptual Network Design is complete after community input and a Blue Ribbon panel is conducting a science review of the plan.  A preliminary design review is planned for the fall of 2007.

Dr. Leinen said there are three constraints on any MREFC and asked the program to work with the community to ensure: 1) this is not generic infrastructure, but it can answer very specific, scientifically determined research questions, 2) it has to be able to be built for the amount of money in the MREFC account, and 3) once something is built, NSF has to be able to operate it and still give the research community the dollars they need to do science.   It is important for the research community to understand that NSF does have constraints from OMB and Congress.  Early community estimates really didn’t have a good handle on how expensive O&M will be.  A twenty year operations period is being used in the estimates.
Dr. Leinen said these projects are a different kind of animal (even from collaborative projects).  NSF is joining with the community to say they will develop a capability that just doesn’t exist right now.  NSF believes these are exciting projects that will result in transformative research.  NSF has experience partnering with international and federal agencies.  A piece that the community and NSF have not developed is the link to the private sector.  This is fraught with issues related to access, intellectual property, and competition.  Other agencies (i.e. NOAA) have experience with private sector partnering.  NSF has to proceed slowly enough to really think through those consequences.  
Water Observing Systems

Dr. Patrick Brezonik, Program Officer, ENG, presented on the recent progress with the WATERS Network Initiative.  He highlighted some critical deficiencies in our capabilities that address the question of need and why now.  The mission statement was shown.  The proposed network would be transformative and enable more effective management of water resources in human-dominated environments.  Recent planning includes the award of a grant to run the Project Office and draft reports from six committees have been prepared:
· Science challenges and issues

· Cyberinfrastructure needs

· Sensors and sensor networks

· Organization (consortium possibilities)
· Role of social sciences in Eos

· Educational Plans

Final committee reports are due January 2007 along with a report on modeling needs (http://cleaner.nsca.uiuc.edu).
The grand challenges were displayed.  A report from the National Research Council (Phase 1) entitled “CLEANER and NSF’s Environmental Observatories” supports the concept of the WATERS network and requests a full-scale committee study to be funded.  The report poses a series of questions.  The overall grand challenge is: How do we better detect (in near-real time where appropriate), predict, and manage the effects of human activities and natural perturbations on the quantity, distribution and quality of water?  Examples of more specific science challenges in specific areas were also shown.  

Currently, an interdisciplinary group is working on drafting a conceptual plan with a draft for public comment in July 2007.  Several design principles have been identified to guide the conceptual design.  A significant number of the sites are proposed to be in urban areas.  A very simplified schema of a potential national WATERS Network was displayed.  The ENG Directorate through the Environmental Engineering (EET) program and the GEO Directorate through the Hydrological Sciences program are jointly funding 11 new “test-bed” projects to gain field experience with Environmental Observatory (EO) deployment and operation.  About half of the funds in the solicitation for the test-beds came from the Office of Cyberinfrastructure.  Funding also came from BIO.

Dr. Michaels said it was good to see that ENG is learning from other observatories that are further along.  

Recognition of Outgoing Member 
Dr. Leinen recognized Dr. Lichter as an outgoing member and presented him with a certification of appreciation.    In addition, Dr. Leinen announcement that Dr. Stafford agreed to chair the AC-ERE when Dr. Michaels rotates off after this meeting
Update on Cyberinfrastructure (CI) for Observing Systems

Dr. Peter McCartney, BIO, showed some graphics on the CI for Waters, OOI and NEON that listed some of the specifications that the CI needs to address.  The layered CI shows the common resources they need.

Challenges in this area include:

· How to ensure the workforce for CI development and maintenance.
· How to keep cycles of development connected and on target.
· How to promote interoperability between major observatory communities.
· How to enable the research community to use cyber research environments.
The Cyberinfrastructure for Environmental Observatories Prototype Program was established (CEO:P Program) in 2006 and is jointly supported by OCI, OCE, ENG, and BIO.  There are 34 proposed projects with 5 awards and $8.5M funded in FY2006.  The goals of CEO:P were summarized.  The five projects awarded were listed.  Successful ones seemed to be where PIs put together teams with experts in both CI and science areas.  
Post-award, the program is planning several activities to include:

· Several PI meetings to include investigators from the observing networks as well.
· Integration with observatory development activities.
· Developing a framework for creating and maintaining Cyberinfrastructure for environmental observatories.
· Working with BIO to create a Center that might develop a way to establish a basic infrastructure for an environmental observatory.
Discussion:

· The AC-ERE noted that future solicitations might include involvement with CISE and SBE.  They also suggested that PIs whose proposals were highly rated but were not funded should also be included in the workshops and meetings to help build the research community (i.e., an annual environmental infrastructure meeting).  Workforce issues are very significant.  The Research Coordination Networks solicitation in BIO provided funding for 5 years to build a research community in areas that did not previously exist.  This might be a good example for a new program.

· BIO also has a post doc program in informatics.  The career path intersecting between computer sciences and any given domain is not well-identified.  The universities need to modify their systems to address this change.
Dr. Leinen said the WG-ERE has two task groups on Environmental CI and Environmental Observing Networks that are very inclusive.  GEO is also fortunate to have Dr. Steve Meacham on detail to OCI.  Dr. Atkins, the Director of the Office of Cyberinfrastructure, is also very interested in these issues.  
Discussion of Activities for AC-ERE
The AC-ERE discussed topics including a letter to Dr. Arden Bement from the AC-ERE.  This included emphasis on:

· Joint CI and environmental activities as presented by Dr. Delaney.

· Integration with Social Sciences early and often rather than late and incidental.

· Applaud the effort of the advisory committees for BIO and SBE to meet jointly and hope to do the same with the GEO and ERE advisory committees in the future.  
· There are many new approaches for integration of SBE into other disciplines and “study of us.”  It should be clear it is an historic shift and NSF may want SBE to do a longitudinal study on this integration
· Broader Impacts – highlight the AC-ERE Workshop plans and goal to provide direction to NSF in working with other federal agencies.  Suggest the notion of including a question in proposal reporting to ask for impacts of broadening participation.  
· The AC-ERE is looking to identify ways to create interdisciplinary communities and reward systems to support them (at the university level).  
· Note that energy and health will be discussion topics at future meetings.

The AC-ERE also suggested sending a note to Dr. David Lightfoot, the SBE AD, indicating their support for the “study of us” and invite comments from him.  
Potential Activities for the Future AC-ERE Meetings
· AC-ERE members were encouraged to read the GENI web site and have a briefing on GENI at a future meeting.
· Conversation on Energy and Health

· NAS report on CLEANER

· LTER Strategic Planning Activities

· Broadening Participation Workshop/Survey Update

· Possible: Interdisciplinary Tenure

· Possible: Future for Graduates and Products of Environmental Science Programs

· Theoretical Biology Initiative (Dr. Jim Collins)
· Outreach beyond borders – international obligation to partner

· Downstream financial implications of projects we have now/those on drawing board.  How do we address issues in the environment where it is not business as usual (Dr. Michael Crow, President of ASU, would be great speaker if possible).  

Broadening Participation in the Science and Engineering Workforce

Dr. Thomas Windham, Senior Advisor for Science and Engineering Workforce, Office of the Director, provided an overview of NSF activities related to broadening participation and the goal to expand the numbers and diversity of individuals, women, underrepresented minorities and persons with disabilities in science and engineering.  The disparity results from barriers, not from lack of interest.  NSF has a Committee for Equal Opportunities in Science and Engineering (CEOSE) which produces a decadal and bi-annual report to Congress on NSF activities.  The report has four recommendations for the current time period:
1. Accountability – to access and understand the impact of NSF policies.

2. Social Science Research – NSF should sponsor additional social science research to understand the effects of barriers to broadening participation.

3. Policy Levers – NSF should continue to design new policy levers that focus on diversity aspects of broader impacts criterion.  

4. Tribal Colleges – NSF should work to engage more Native Americans in STEM activities.

Dr. Windham noted several key programs at NSF that provide support to individuals and institutions from underrepresented groups.  In ENG, for example, there are funded opportunities for persons with disabilities to participate more widely in STEM.  
Dr. Windham provided details on the categories of Minority Serving Institutions (MSIs) and how they are defined.  One change this year is that Asians are no longer included in the numbers for determining MSIs (which must have 50% or more of their populations from minority groups).  The change in the definition of MSI will dramatically affect numbers as far as data reported (dollars to minority serving institutions).  The definition of Historically Black Colleges and Universities (HBCU) is mission based while the definition of MSI’s and Tribal Colleges and Universities (TCU) is population based.  For Hispanic Serving Institutions, 25% of the population must be Hispanic and of that 50% have to demonstrate eligibility of economic disadvantage.  For Alaska Native Institutions, 10% of population must be indigenous.  The definitions are not comparable.  Data were shown on funding for the MSIs compared to each other and to other NSF funding metrics.  

Discussion:

· The AC-ERE suggested NSF require project reporting on how the funded project accomplished their goals for broadening participation.  Incentives/rewards should be tied to collecting these data.  Dr. Windham said that NSF has given voice to this.  It would make the work of CEOSE and the COV’s easier and would provide Program Officers more data for reporting.  The more support for this approach, the more traction it will have.
· The environment should be a wonderful vehicle for reaching underrepresented groups yet environmental science is one of the least diverse fields.  Dr. Windham said his direct experience is in atmospheric sciences.  Familiarity with the science is important.  Breaking down barriers that preempt eligibility by the time students are in middle school is also important. 

· NSF’s Science and Engineering Indicators report provides data on the ethnicity of students and majors.

· Successful NSF models include the LSAMP program, CREST, and AGAP but NSF has yet to systematically put together a list of programs and identify attributes that are common to the success of those programs.

Dr. Michaels thanked Dr. Windham for presenting to the AC-ERE.

Dr. Leinen thanked Dr. Michaels for his contributions and expertise and for chairing the AC-ERE.  She then presented him with a certificate of appreciation.  She also thanked the NSF staff that help support the ERE activities for their help with the AC-ERE meetings.  With no further discussion, the meeting adjourned at 2:35 p.m.
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