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The tenth meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held October 20-21, 2004 at the National Science Foundation in Arlington, Virginia.

Wednesday, October 20, 2004

Welcome and Introductions

Dr. David Skole, Chairman, called the meeting to order and welcomed a new member, Dr. J. Marshall Shepherd; and introduced Dr. David Campbell, Directorate for Education and Human Resources (E H R), who will replace 

Dr. Marge Cavanaugh, as Chair, Working Group for Environmental Research and Education (WG-ERE).  He reviewed the agenda and listed the following meeting goals:

· Discuss and suggest revisions to the CES Pathways document draft.

· Report on the Water Workshop.

· Discuss future development of occasional papers and other projects.

· Participate in task group meetings.

· Engage in a panel discussion on Diversity. 

· Participate in discussion following presentation on observing systems. 

NSF Update on Budget and Environmental Programs

Dr. Margaret Leinen, Assistant Director for Geosciences and NSF ERE Coordinator, thanked Dr. Cavanaugh for her contribution to the AC-ERE, and said in Dr. Cavanaugh’s new position, she will concentrate on the environmental portfolio in the Geosciences Directorate.  Dr. Campbell will oversee NSF’s Biocomplexity in the Environment (BE) portfolio in his new position.  Dr. Leinen also announced that Dr. Arden Bement, NSF Acting Director, has been nominated for Director and that he is a strong supporter of NSF’s programs and that ERE is in a unique position as an across-the-board NSF representative group.

Budget Update

The FY 2005 budget has not been approved so NSF is operating under a continuing resolution.  There were differences in the budget recommendations between the Senate and the House Committees.  The Senate version does not include any observing system starts.

The Environmental Research and Education (ERE) Portfolio includes:

· Biocomplexity in the Environment (BE) Priority; 

· Core programs, which include disciplinary programs, complex environmental systems (CES); and Education, outreach, and international activities; and

· Other environmental activities such as environmental Major Research Equipment and Facilities Construction (MREFC), National Ecological Observatory Network (NEON), and Ocean Observing Initiative (OOI).

The total amount budgeted for The Environmental Portfolio has grown since FY 1999 and the percentage funded by each directorate has remained the same for each of the five years. The highest level of funding has been by the Directorate for Geosciences (GEO); followed by the Directorate for Biological Sciences, (BIO); the Directorate for Engineering (ENG); Office of Polar Programs (OPP); Directorate for Mathematical and Physical Sciences (MPS); Directorate for Computer Information, Science, and Engineering (CISE); and the Directorate for Social, Behavioral and Economic Sciences (SBE).

The BE priority has been extended for two years beyond the original five that were planned and will now extend to FY 2007.  Dr. Bement has asked for a specific transition plan for FY 2006-2007.  

The FY 2005 budget request for BE is $99M with an additional $60M for interdisciplinary activities related to Biocomplexity.   The BE solicitation includes five topics:

· Dynamics of Coupled Natural and Human Systems (CNH);

· Coupled Biogeochemical Cycles (CBC);

· Genome-Enabled Environmental Science and Engineering (GEN-EN);

· Instrumentation Development for Environmental Activities (IDEA);

· Materials Use: Science, Engineering and Society (MUSES). 

Other BE activities not included in the solicitation, but eligible for BE funding are:

· Ecology of Infectious Diseases (EID);

· Microbial Genome Sequencing (MGS);

· Environmental Molecular Science Institutes (EMSI);

· Innovations in Environmental Education (EdEn);

· International Partnerships.

There are several interagency programs related to BE including the Global Change and Carbon Cycle at the National Oceanographic and Atmospheric Administration (NOAA), the National Aeronautics and Space Administration (NASA), and the United States Geological Survey (USGS); the Ecology of Infectious Diseases and Microbial Genome Sequencing at the National Institutes of Health (NIH); Environmental Genomics at the U.S. Department of Energy (DOE); and Environmental Sensors at the U.S. Department of Agriculture (USDA).

The WG-ERE has held two meetings to discuss the transition of BE and make plans for the future.  CBC will become a single program on global cycles. GEN-EN may become an ongoing program called environmental genomics. GEO and BIO are in discussions about it.  MUSES will continue, probably in ENG. CNH will require NSF-wide involvement.  IDEA will hold a planning workshop to consider how to proceed on environmental sensors and sensor networks.  By FY 2006, the Biocomplexity solicitations will be generated by the Directorates.  

The WG-ERE has produced workshops to encourage continued support of interdisciplinary BE; however there are many challenges facing them.  They must remain visible and proactive in NSF and the external community and also with other agencies.  They must find new approaches to coordinate and fund cross-directorate and interdisciplinary programs.   Teams with shared interest on sensors and program officers who deal with programs such as the Networking Observing System for the Environment (NOSE) should be encouraged.  The WG-ERE also must continue to promote diversity and remain active in developing educational groups committed to the environment.  Expected outcomes for the WG-ERE are to be successful in helping core programs and developing ways to synthesize efforts at various scales.  Dr. Leinen asked the AC-ERE for suggestions on making this transition successful.

Discussion

Dr. Collins asked what would encourage scientists to work together as funds migrate back to the core.  Dr. Leinen said that the biggest incentive would be that funds could be leveraged.  The greatest obstacle may be the difficulty in creating panels to evaluate the proposals.  Many universities are beginning to create new departments to accommodate interdisciplinary research.  

Programs such as Integrated Graduate Education Research and Training (IGERT) and Advanced Technology Education (ATE) have changed the way many universities think, particularly in the area of environmental education.  One third of IGERT funding and one fourth of ATE funding are for the environment.  

Report on Water Workshop

Dr. Jean Futrell provided a report on “Water:  A Complex Environmental Challenge at the Intersection of Human and Natural Systems,” which was jointly sponsored by the DOE and NSF and held at the Pacific Northwest Laboratory in September 2004.  It was attended by 63 experts in the field. The workshop addressed research challenges over many decades in spatial and time scales, ranging from nano and molecular chemical and biological processes to watershed, landscape and continental scales.  Five plenary lecturers discussed key scientific issues in each scale and a final keynote lecture described the coupling of regional climate models to hydrology.  Breakout sessions concentrated on interdisciplinary research needs and grand challenges.  

Dr. Futrell charged the AC-ERE to:

· Move toward the future in understanding the interactions. 

· Move from descriptive to theory-based predictive sciences.  

· Develop an occasional paper to describe an action plan.  

· Embrace complexity and the integrative approach.

· Develop multi-use technology for earth observations, data reduction analysis, and dissemination.

· Encourage multi-agency focused research on water/energy/environment and multi-disciplinary teaming in research and education.

· Develop science-based water management and water policy.

· Promote public education and outreach.

Dr. Wilson provided details on how the workshop report should be prepared.  He suggested including the five presentations as well as a section describing the breakout sessions, and organizing the report according to science themes: interscale, coupling cycles and processes, interfaces, coupled natural and human systems, and forecasting/predicting.  A section on needs/barriers should include observing systems, sensors, and infrastructure; data management and synthesis; theory, methods, and models; education and institutional barriers; and integrating science and policy.

Dr. Logan asked about the human/technology link and suggested looking at the scaling effect of human influence, such as pollution. Dr. Wilson said the focus of the water report should be mostly terrestrial, on-land surface interaction, not the ocean.  

Environmental Observing Systems

Dr. John R. Delaney, University of Washington, School of Oceanography, spoke of the need to educate the public about science and technology.  He said the global ocean can be viewed as an environmental flywheel for the planet, and is the ultimate repository of our waste.  Sustainability depends on information, knowledge, and understanding and our collective ability to make intelligent decisions.  Carbon dioxide levels have increased way above what was anticipated; therefore, we need new techniques to measure it.  The oceans directly influence growth of vegetation on the continents.  A plume of microbial particulates from a recently erupted sea floor volcano put massive microbial injections into the ocean and this is a significant issue affecting carbon on the planet.

Dr. Delaney’s project is called the North-East Pacific Time series Undersea Networked Experiments (NEPTUNE) and was begun in FY 2000. His hope is to have NEPTUNE become part of the NSF’s Ocean Observatory Initiative (OOI) and eventually wire an entire tectonic plate off the Pacific Northwest with sensors, pumping gigabytes of real-time data to scientists on shore.  OOI will support the construction of networked in situ marine laboratories. NSF’s request to Congress for the OOI in FY 2006 is over $200 M.

Instruments will be satellite-linked, and distributed on the ocean floor.  We do not yet have a regional cabled observatory, which would span coastal to global systems and link all processes.  Variability must be documented over many scales of space and time and we need to generate a new cycle of real time modeling.  Requirements are for significant volumetric footprint; high bandwidth communication; abundant power; extensive in situ sensor networks; real time control for interactivity; robotic systems; and data management, archiving, and visualization.  The optimal location for the first regional cabled observatory is Juan de Fuca Plate in Alaska.  Building the observatory will require tectonic plate scales; 2000 miles of fiber optic cable; a network of submarine laboratories; Internet access on the sea floor which requires 100kw of power and high bandwidth; real-time data return and control; and fleets of remotely operated vehicles (ROVs) and autonomous underwater vehicles (AUVs).  Two test beds that are already funded are in Monterrey and in Canada.

Although we don’t yet have the oceanographic processes in ships and satellites to do the research, there are some measurements that can be accessed by NEPTUNE, such as climate dynamics, carbon cycle dynamics, global earthquake patterns, and observing underwater earthquakes.

Dr. Collins asked if the social sciences and the private sector are involved in the project, considering the economic consequences.  Dr. Delaney said their participation must be simultaneous because of the practice of dumping into the ocean and clear cutting forests which affect global change.  

Dr. Delaney remarked that it is important to get children interested in science by demonstrating how it affects their lives.  
Working Lunch—Discussion of Strategic Directions with Respect to Environmental Observing Systems

In response to a question about critical paths for mandating success in the project, Dr. Delaney said oceanography is emblematic of what is going to happen across the sciences in education.  We need advocacy at all levels of our society and have to engage the media, private industry and the community.  Interest must be stimulated in both the computer sciences and the domain sciences.

Dr. Lichter said that many universities are now offering interdisciplinary studies, and institutions are necessary, along with the disciplines, to evolve into interdisciplinary research.  Dr. Skole said that at Michigan State, a model was developed for an interdisciplinary research project that attracted the computer scientists because there was enough data to drive the project.  It was also comprehensive enough to be implemented into their dissertation research because of the inclusion of data sets, virtual reality, and sensors.  Dr. Delaney said that earth scientists could be enticed into working with oceanographers by inviting them to study the ocean floor.  

Dr.  Skole said that interdisciplinarity and education are not the only issues.  The issue of calibration is very important and the metadata must be stored in a way that the calibration will be useful in the future.  He suggested that the AC-ERE investigate what they can do at two levels by creating two powerful tools, one that is useful to the science and one that will appeal to the public.  Television programs, such as those on the Discovery Channel and the NASA station could educate the public about the necessity of the research.

Dr. Leinen remarked that some of this discussion addresses NSF’s requirement that proposals have intellectual merit and a broader impact (NSB Criterion 2).  The purpose of that requirement is to raise the visibility of science.  Involving social and behavioral scientists and educators at the beginning may generate more successful response to proposals.

Perspectives Report –Some Context for ERE Discussions 

In order to give the AC-ERE insight into NSF’s future directions, Dr. Leinen said it was necessary to consider three topics:  the budget; current happenings, both national and international; and the government’s interest in science and technology.  Dr. Leinen presented data about the NSF budget from FY 2000 to the present, which showed that the greatest increase was at 14 percent for that year.  Over the following two years, Congress called for doubling the budget and passed the NSF Doubling Act in FY 2002.  A call to triple the NSF budget in FY 2003 and 2004 was denied, and instead, the budget has remained flat.  This will likely continue for the next few years.

Historically, the budget has gone down only once in the last 25 years, but the average annual increase over time has been 5 percent, and Dr. Leinen foresees the 5 percent increase eventually.  She said planning for that increase should start now.

In July 2004, a group representing 37 countries met for an earth observation summit.  They formed ad hoc groups on earth observations for climate, ocean atmosphere, and land disasters, that later became the Global International Requirements group.   The group generated a 10-year earth observation plan that has a large researching component for developing:

· Innovative sensor and instrument development for observing systems;

· Innovative observing systems;

· Cyberinfrastructure for observation data;

· Model development;

· Research in the context of large spatial and temporal scales.

Dr. Leinen charged the AC-ERE with developing the necessary tools and cited the Constellation Observing System for Meteorology, Ionosphere, and Climate (COSMIC) and Hydrologic Observatories as examples.  She remarked that the research necessary to create the observatories represents a huge opportunity for scientists. 

Dr. Leinen noted that the Office of Science and Technology Policy (OSTP) and the Office of Management and Budget (OMB) annually write a letter (the Marburger-Bolton letter) to the government agencies to describe their priorities for the upcoming budget year.  In recent years, their primary interests have been in nanotechnology and information technology. The priorities favored in their FY 2006 letter were for:  homeland security, nanotechnology, Modern biology (including human health), basic physical sciences, global change, earth observations, and water.  This shift in interest indicates that the global summit had an effect on their directive.   

Dr. Skole, Dr. Leinen, and Dr. Futrell met with the OSTP and gave a report on the water workshop.  OSTP expressed great interest in it and has formed an interagency group.  Dr. Skole said there is a clear sense in OSTP about linkages between human and physical sciences and a strong recognition of the need to bring science out into the public forum.  They were also looking at the interaction between the social and economic sciences and the environment, and were interested in the Complex Environmental Systems (CES) document.  Dr. Marburger asked how the federal government could play a role in the decision making process when most of the decisions are made at the local and regional level.  Dr. Skole suggested that they help in linking researchers and planners.

Discussion of “CES Pathways” Document
Dr. Skole reported on a subcommittee that met during July 2004 to work on a follow up document of the CES document.  The focus of the committee was to enhance and grow the CES concept in terms of community needs and community happenings.  It is a strategy for maintaining interdisciplinary and cross-directorate activities, particularly in providing a transition for BE back into the disciplines. The new document also provides an opportunity to advise NSF and influence the federal government on future directions in environmental research and education.  He asked the group for suggestions for revisions or additions to the draft document, bearing in mind that the document should be targeted to two audiences: NSF; and OSTP, Congress, and professional societies.

Discussion and Comments

· Dr. Logan--Introduction should include an Executive Summary to state the problem.  Dr. Michaels thinks both an Introduction and an Executive Summary should be included, but maybe have a short version of the document that just includes the Executive Summary.  

· “Lessons Learned from BE”--it should be made clear to NSF the value of promoting real successes so that they may be transitioned into the disciplines but the “Dynamics of Coupled Natural and Human Systems” must remain interdisciplinary. Motivation for the whole document was “Lessons Learned” and that needs to hit home and be the driver, but the title should be changed because what are shown are achievements.  

· Avoid taking credit for something that was already happening.  Use of word “catalyst” is too strong.  Dr. Wilson would like to see a section listing “What We Achieved.”

·  “Water as a Unifying Theme for Research” should emphasize that water is naturally important but also complex and should be used to demonstrate the interdisciplinarity of future research.  This will be made more effective by the report on the water workshop.

· “The Human Context for Scaling”--scaling is cross cutting, and should emphasize the human scale in human dimensions.  Scaling should be global to local and vice versa in order to scale up and down.  Use the word “envision.” 

· “Education for a Prepared Workforce and Knowledgeable Public”—Drs. Pyrtle and Lichter remarked that the issue of environment connects with the population at large, so students will be encouraged to study science.  They also talked about enhancing the appeal to the underrepresented and having separate sections for workforce; and diversity, outreach, and education. 

· Dr. Logan said “visualization” should be included but was not sure where it should be placed within the document.

· Dr. Brenneke suggested including a section on remediation technology to cover both prevention (providing goods and services without causing detrimental effects on society) and corrective action when it’s needed; and include it in both observing systems and water.  We need to get science to society and develop technology and policy as responses.

· Dr. Shepherd offered three comments-- Change the title of the document from “Pathways” since it isn’t directional, just descriptive in many sections; make sure the water questions are the right questions if they are to be included; and be careful that the decision support and the application is not only NSF, but a result of partnerships.

· Dr. Collins suggested the document should be shortened and be explicit about the message. The research questions and the message are not always clear. It should be mentioned that this document contains topics, such as sensors, that were not in the first CES document to demonstrate the continuous learning curve in science. 

· Dr. Wilson suggested putting major points in bullets for a take away message. Explain how scientists participate in the process of decision-making and how scientists can negotiate without losing credibility.  Scientists need to be engaged but should not take sides.  

· Dr. Lichter remarked that the tone varies throughout the document and needs to be consistent and convey the message, but should avoid lessons learned and best practices; highlight successes and how they can lead into the future.  Dr. McKnight agreed and suggested stressing achievements for the future.  She agrees that the word “catalyst” should not be used, but they should just emphasize trends.  

· Section V, Support Mechanisms-- Dr. McKnight commented that Glue grants seem to be targeted to scientists who are already NSF grantees, and ignores Assistant PIs and professors who may not be able to get them.  She is concerned about the community cohort that may not get funding.  Dr. Cavanaugh suggested that the range of grants in the section should be expanded to address more synthesis and leveraging activities.  NIH has Glue grants and they have worked in NSF’s Directorate for Biological Sciences using resources to link complementary research.  

· The AC-ERE continued the discussion about the size of the document.  Suggestions included making a separate Executive Summary document; removing the section on BE and making it into an occasional paper but expanding it using the Committee of Visitors (COV) report on BE; and putting highlights (one paragraph) about BE into the introduction.  Dr. Cavanaugh suggested putting a reference to the COV on the web for more information on BE. 

Dr. Skole said the ERE research fellows, Robyn Smyth and David Weinreich will work with him and Dr. Campbell to incorporate the suggested revisions in order to produce a final text by December 15.  Printing of the documents should be completed by March 2005 and distributed to the AC-ERE members at their next meeting in April.

Charge to Task Groups

Dr. Skole gave guidance to the three task groups who will meet tomorrow in breakout sessions:

· Frontiers in Complex Environmental Systems:  Bruce Logan, Chair—Agenda items are an occasional paper on synthesis and interdisciplinarity and one on behavior, economics, and environment; proposed action regarding working on teams and managing large projects; and water workshop report and occasional paper.

· Environmental Infrastructure and Technical Capacity, Jean Futrell, Chair—Agenda item is observing systems and sensors.

· Education, Communication, and Diversity:  Ellen Kabat-Lensch, Chair--Agenda item is diversity and ERE workshop.

In addition to the specific instructions given to each group, Dr. Skole charged all of the task groups to consider future activities by the AC-ERE in the coming months and asked that all the groups discuss:

· observing systems; 

· calibration;

· forming an advisory group that includes both cyberinfrastructure and sensors experts; 

· funding of sensors.

Dr. Michaels has started an occasional paper on observing systems.  Dr. Pyrtle will be attending a workshop on observing systems in November.  

The meeting adjourned at 5 p.m.

Thursday, October 21, 2004
Breakout sessions for the task groups were held from 8:30-9:30 a.m.  The plenary session reconvened at 9:30 a.m.

AC-ERE Task Group Meetings
Following the breakout sessions, brief reports on each task group meeting were presented

Frontiers in Complex Environmental Systems

Dr. Logan, Chair, said the occasional paper on synthesis and interdisciplinarity would be a combination of the article on synthesis that was submitted to the Chronicle and the report from the synthesis workshop.  The occasional paper on behavior, economics and environment will be postponed until the next meeting.  Other topics discussed were teams and managing large projects. Dr. Michaels and Dr. McKnight described some models from their teaching experience, and suggested adding this topic to Criterion 2 and including the suggestion in a letter to Dr. Bement.

The group discussed either writing an occasional paper on “visualization” or just studying the concept to explore adding better graphics using the Internet to improve the proposal process and reduce the length of proposals. They also considered observing systems and agreed that there is a definite prejudice towards pristine environments like lakes, so maybe we ought to consider the “built environment” and its interaction with the natural environment.  It would include issues such as sustainability, vulnerability, and integration with natural systems such as the impact on water and air quality, transportation, and humans interacting with the natural environment.  This would be incorporated with sensors.   The group made three recommendations for further study:

· Team building, broader impacts;

· Internet integration into projects;

· Built, engineered, and intensively managed observing systems.

Environmental Infrastructure and Technical Capacity 
Dr. Michaels said that the group revisited the water workshop report, but spent most of their time discussing observing systems.  He referred to the draft of a paper on environmental observing systems written in April 2004, which promoted the commonality among observing systems, and made draft recommendations for planning observing systems. He asked the group for help in finalizing the paper.   He suggested adding cyberinfrastructure to the draft, and linking with social scientists to help focus on societal needs.  

Dr. Skole asked about having a combined workshop for cyberinfrastructure and observing systems.  Dr. Michaels suggested a summit meeting comprised of a program manager from each of the following NSF programs: NEON, OOI, Collaborative Large Scale Engineering Analysis for Environmental Research (CLEANER), and Long Term Ecological Research (LTER), to see if they could integrate environmentally.  It could be combined with the next AC-ERE meeting.  Agenda items should include:  how the AC-ERE can inform the geosciences process; and what the scientific questions are.

Dr. Michaels said he will take the lead on the meeting because a proposal will have to be submitted for it, and he will ask Dr. Campbell for input.  Dr. McKnight recommended other agencies such as EPA and USGS.  Dr. Skole agreed that cross-agency involvement would be necessary.

Education, Communication, and Diversity

Dr.Kabat-Lensch, Chair, said their discussion centered on getting more underrepresented and minorities involved in environmental sciences.  They are proposing a workshop to include minorities’ institutions, and universities that have a large number of minorities Their workshop goal is to look at and identify programs in the environmental studies to see where the effective barriers and career paths are.  Three tracks will be included:  K-12 and pre-college teachers; informal science educators; and college and university teachers.  The workshop will be tied in to the Digital Library for Earth System Education (DLESE) meeting in St. Petersburg to be held in July.  The purpose is to facilitate pathways for educators to integrate environmental education into their curriculum and also to build a network.  They will submit a proposal for the workshop.  Dr. Lichter will bring it up for discussion at Committee on Equal Opportunities in Science and Engineering (CEOSE), also. 

ERE Issues for Discussion with the Acting Director

The AC-ERE identified issues for discussion with Dr. Arden Bement, Acting Director, NSF: 

· They will inform and brief Dr. Bement about AC-ERE activities, such as the Pathways document. 

· Dr. Campbell and Dr. Cavanaugh have prepared some talking points.  

· Dr. Skole will ask for guidance on what Dr. Bement would like to see the AC-ERE accomplish. 

 Dr. Skole said the AC-ERE would also respond to the following questions posed by Dr. Bement in a letter to the AC-ERE:

· What does our report card look like to date in implementing the vision of the committee’s 10-year outlook?

· Since people are at the interfaces of most of the environmental challenges facing the nation, how best should we get people, as contrasted with scientists, involved?

· What are the most important near-term opportunities for the use of cyberinfrastructure in the pursuit of environment research and education?  How can information technology best be used to broaden participation of virtual research consortiums, K-12 student and teacher involvement and the involvement of the general public through informal education?

· One way to increase our impacts in environment research and education is to partner with other federal agencies in the conduct of our mission and to pursue opportunities in international collaborations.  Are we doing all that we could be doing in developing partnerships, especially in areas that address complex environmental systems in the Committee’s ten-year outlook?

O/D Guidance and Meeting with Arden Bement, Acting Director

Dr. Bement thanked the AC-ERE for their service.  He said the CES Outlook document has been very helpful in stimulating NSF about environmental issues.  He noted the budget situation at NSF and the continuing resolution for the upcoming year.  He asked the group to assist in the transition plan for BE and to continue to promote interdisciplinarity.  Some of the themes encouraged by the AC-ERE, such as global change and water have been recognized by the OSTP.  The priority for the FY 2006 budget is for broadening participation, engaging directorates across NSF, along with EHR to engage undergraduate and graduate students as well as post docs.  He is concerned about the low success rate of proposals and hopes to increase it. Other important issues are infrastructure, major facilities, and cyberinfrastructure. The question of shared infrastructure rather than domain-specific is an important issue in the environmental sciences.     

Dr. Skole said that he is aware of the budget constraints but sees opportunities and challenges in continuing CES research.  He reported on the success of the water workshop that was held in conjunction with DOE, and said they will produce a report on the workshop proceedings and will also produce an occasional paper on research questions and priorities in water.  He spoke about the Pathways document, which is an outgrowth of the original CES document and its plan to engage the broader community over the next 3-5 years. The document will present strategic advice to the NSF and addresses the following:

· Leveraging synergy between programs through Glue grants to enable interdisciplinarity;

· Promoting smaller proposals for start-up investigators;

· Encouraging NSF to continue to think in terms of Coupled Natural and Human Systems (CNH);

· Increasing social sciences in order to link science to society and improve decision making;

· Continuing the study of water as a complex system;

· Promoting observing systems; 

· Stressing the importance of scaling, not just global to local, but also using humans as a reference point;

· Raising the visibility of science and engaging diverse populations and the workforce.

The following responses were given to the questions raised in Dr. Bement’s letter to the AC-ERE:

· Dr. Michaels said that the AC-ERE has made recommendations for changing how universities function in building interdisciplinary connections.  Criterion 2 is a good way to express how science, as a solution, can engage and contribute to a curriculum.    Dr. Bement cited the Global Learning and Observations to Benefit the Environment (GLOBE) program that includes the Inuit in Alaska to see how climate affects their daily life as an example of how to get people involved in science. 

· Dr. Logan commented that the group had discussed Criterion 2 and visualization, and ways to use the Internet to stimulate imagination by placing interesting scientific nuggets on the web. He also mentioned using better graphics for proposal submission.  Dr. Bement agreed with the concept and talked about placing publications on the Internet, and not in journals, as a way of saving paper and issuing journal articles in real time.

· Dr. Skole mentioned sensors and the tremendous challenge to gather, synthesize and store large amounts of data, and the problem of calibration.  Dr. Estrin suggested that saving all the data without analysis would reduce the chances of retrieving information.  Dr. Bement said when one talks about change of this magnitude, baselines may change also.

· Dr. Michaels spoke about the AC-ERE’s plan to have a meeting of the program managers at NSF who are involved with observing systems to try to create a rationale for commonality to be used across observing systems and also to look for ways to use the environmental questions to make the connection.   

· Dr. Shepherd commented on cross-fertilization of agencies.  He said that scientists at EPA look for ways to issue co-grants or formalized agreements to other agencies.  NASA also is interested in working with other agencies. Dr. Bement expressed interest in this and said that national laboratories are getting more involved in education, and he is seeing more partnerships among agencies.   Dr. Skole said that at a meeting of the AC-ERE there was a formal signing of an international agreement.  The AC-ERE will continue to work on promoting collaborations of all kinds. Dr. Bement said developing partnerships with the European Union would be good for NSF.

Dr. Skole thanked Dr. Bement and said he will send him a letter summarizing the discussion points.  

Working Lunch:  “Integrating Research into the Classroom:  The ATEEC-MIT Model”

Dr. Ellen Kabat-Lensch reported on the Advanced Technology Environmental Education Center (ATEEC), a collaboration between the Eastern Iowa Community College District and the Massachusetts Institute of Technology (MIT) that she directs.  The program is supported by NSF’s Directorate for Education and Human Resources, and promotes improvements in science and math and is intended to benefit students who plan to become technicians in the high performance workplace. 

ATEEC works with the Partnership for Environmental Technology Education (PETE) to promote environmental education.  Its mission is to advance environmental technology education through curriculum development, professional development, and program improvement in the nation’s community colleges and high schools.  Recently the programs were expanded to include elementary and middle schools.  ATEEC sponsors one-week annual training programs (ATEEC Fellows Institutes) for high school and community college teachers in climate change, surface water, environmental justice, risk assessment, environmental decision making, and others.  They also conduct more than 40 instructor workshops throughout the nation each year.  They have a strong working relationship with several government agencies including the Environmental Protection Agency (EPA), the Department of Energy (DOE), and the Department of Education. (ED).  

Dr. Lichter asked how the programs are integrated into the curriculum and how they are evaluated.  Dr. Kabat-Lensch responded that ATEEC has standard evaluators, and an intense evaluation is performed after the classes are conducted.  

Dr. Collins noted that there is a prejudice against technology technicians.   Dr. Kabat-Lensch said that a technical education now requires courses in writing and critical thinking so the student is provided more than just a technical education.  Others commented on the value of the cooperation between community colleges and 4-year universities in the program and encourage other institutions to follow.

Background on Diversity Programs

Legal Aspects

Larry Rudolph, General Counsel, NSF, spoke about the legal aspect of diversity at NSF.  He said NSF is committed to diversity but emphasized that all programs must be managed in a legal and constitutional manner.  NSF has observed equal opportunities for science and engineering since the origin of the Act in the 1980s, but there is no guidance for diversity in the areas of scholarships and/or financial aid.  The Administration has no issued guidelines, but there is a guide produced by the American Association for the Advancement of Science (AAAS).  

NSF Framework and Programs

Dr. Tom Wyndham, NSF, Senior Advisor for Science and Engineering Workforce, said he is encouraging diversity workshops.  NSF’s focus is on people, ideas, and tools, but the most important element is people, and the participation of all people.  He recommended that all NSF’s programs be involved in promoting diversity because of NSF’s requirement for addressing broader participation.  He is concerned about the lack of participation by minority groups.  He recommended informing and synthesizing people at all levels within the programs at NSF about diversity and inclusion. He encouraged NSF to focus on programs that would encourage African Americans, Native Americans, and Hispanics (including both men and women).  He said less than 10 percent of the students in graduate programs are from minority populations.  He called for more programs at NSF that would encourage minority participation.   

Dr. McKnight asked about the success of the National Center for Atmospheric Research (NCAR).  The Support Office for Aerogeophysical Research (SOAR) was designed to increase the number of participants from underserved populations by providing summer research opportunities, mostly at NCAR, for multiple summers.  Reasonable wages were paid which helped to support the participants while in graduate school.   Dr. Wyndham said the students were considered research scientists and were given responsibility and stature.  Every student was assigned a mentor for each of the following areas: research, scientific writing, communication, and peers.  Most of the group were from large universities and were average students.  Other programs at NSF designed to promote diversity include the Lewis Stokes Advancement of Minority Participation (LSAMP), ADVANCE, and the Bridges to the Doctorate program.

CEOSE: Current Emphasis in Advice to NSF

Dr. Robert Lichter, Vice Chair of the Committee on Equal Opportunities in Science and Engineering (CEOSE), described the program.  It was established as a result of P.L 96-516 and its members represent many organizations.  Its purpose is to advise the NSF Director about programs within and outside of NSF that promote and broaden full access and participation of minorities into the science and technology fields.  Dr. Lichter cited many examples of CEOSE’s successes:  creating urban systemic initiatives; the Alliance for Minority Participation; a program for the disabled; centers of research excellence in science and technology; graduate teaching fellowships; ADVANCE; and IGERT. In order to encourage broader participation, each grant applicant must respond satisfactorily to Criterion 2.

CEOSE reports directly to Congress in the form of biennial and decennial reports that are submitted through the NSF Director.  The Decennial report includes a summary of CEOSE findings over the previous 10 years, a description of past and present policies and activities of NSF to encourage full participation of women, minorities and disabled persons in the science, mathematics and engineering fields.  It also includes proposals for new strategies towards the goal of diversity. Continuing challenges for CEOSE include:

· Providing grants to those who are underrepresented in S&E and supporting programs and initiatives to increase access to education and employment opportunities for underrepresented populations;

· Continued expansion of NSF outreach efforts;

· Better NSF monitoring of the outcome of its Criterion 2 policy;

· Greater attention to concerns of emerging scientists with disabilities, including improved methods of data collection;

· Increasing diversity of NSF scientific and engineering staff.

Dr. Skole commented that the percentage of minority populations in the field of environmental research and education is much lower than other sciences.  He posed two questions:  Why is it disproportionate, and is there anything that the AC-ERE could do to improve that?  Dr. Wyndham said there is data that shows minorities are underrepresented in the geosciences and it is probably the same in the environmental sciences.  He suggests actively seeking to promote the environmental sciences to scientists in other disciplines.  Dr. Shepherd remarked that Black students are encouraged to become physicians and engineers because those professions are more lucrative.  Dr. Pyrtle agreed, and suggested focusing on the middle school age group because that is where an interest could be stimulated.  Dr. Wyndham suggested increasing the stipends for REUs, and supporting students who want to attend conferences.  Dr. Michaels said that they should study the SOAR program since it is so successful, and try to replicate it for the environmental science program.

Remarks from Dr. Skole and Dr. Leinen

Dr. Skole announced that Dr. Collins is rotating off the AC-ERE.  Dr. Collins was a charter member and made great contributions to the committee.  Dr. Skole thanked him for his service.  Dr. Leinen added that Dr. Collins was instrumental in planning one of the first interdisciplinary workshops at NSF and also in creating interdisciplinary programs at Arizona State University.  She presented him with a plaque.

Dr. Leinen noted that Dr. Skole was asked to stay on the AC-ERE for one more meeting as Chair.  Dr. Michaels will become the Chair next fall.

Discussion of “CES: Pathways” Document

Dr. Skole asked the NSF staff to provide a timeline and schedule for completing the “Pathways” document.  Dr. Cavanaugh distributed a mockup version in which the “Conclusions” section had been moved into the Summary.  She asked for recommendations on replacing existing sidebars or adding additional ones.  She noted that it would be difficult to shorten the document, particularly after incorporating suggestions for revisions given at the meeting.  Dr. Wilson commented the title should be changed so it wouldn’t be confused with the original CES document. 

Wrap-up and Plans

Dr. Skole said tentative dates for the next two meetings are April 13-15, 2005 at NSF and October 19-20, 2005, at NCAR.  Dr. Skole thanked the group for their participation and adjourned the meeting at 3:15 p.m.

Action Items

· Dr. Pyrtle is planning a workshop for geosciences minority education to be held at NSF.

· The report on the water workshop will be edited, completed, and published.

· The Pathways document will be edited, completed, and published.

· A proposal will be submitted for a workshop on diversity in conjunction with DLESE.

· The following occasional papers will be completed:  Water as a Complex System; Observing Systems and Sensors; and Synthesis and Interdisciplinarity.

· Dr. Skole will write a letter to Dr. Bement summarizing discussion points of the meeting.
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