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Plenary sessions of the fall meeting of the Advisory Committee for Geosciences (AC/GEO) were held on November 7-8, 2002 and several subcommittee meetings of the full committee were held on November 6, 2002.  All sessions were held at the National Science Foundation in Arlington, Virginia.



Wednesday, November 6, 2002



The following AC/GEO division subcommittees and working groups met on Wednesday, November 6, 2002.

Education and Diversity, Dr. Kim Kastens, Chair

Atmospheric Sciences (ATM), Dr. Tim Killeen, Chair

Earth Sciences (EAR), Dr. Gail Ashley, Chair

Ocean Sciences (OCE), Dr. Ken Johnson, Chair,

Working Group on Cyberinfrastructure, Dr. Tim Killeen, Chair.



Thursday, November 7, 2002

Welcome, Introductions, Agenda, and Status of Actions from Last AC/GEO Meeting

Dr. Joyce Penner, Chair, called the plenary session of AC/GEO to order at 8:30 a.m.  Introductions were made.  Dr. Penner reviewed the agenda and asked for a motion to accept the minutes from the April meeting.  After their acceptance, Dr. Thomas Spence, AC/GEO Executive Secretary, reviewed meeting logistics and Dr. Margaret Leinen, Assistant Director for Geosciences welcomed committee members and in particular, Dr. Paolo Rizzoli, a new member.

Report on the Geosciences Directorate

Dr. Leinen provided an update on activities within GEO since the last meeting.  Her report included the following appropriation data for FY 2003:

The President’s budget request is for $691 M with $35 M requested for EarthScope.  No funds were requested for the High-performance Instrumented Airborne Platform for Environmental Research (HIAPER) 

The House of Representatives appropriated $700 M with a $40 M for EarthScope and an additional $25 M for HIAPER

The Senate appropriation was for $684 M with $20 M for EarthScope but no funds for HIAPER.



In the last three years, the GEO budget has increased 40 percent and NSF continues to work toward doubling the budget.  Dr. Leinen said that we are presently operating on a Continuing Resolution and no new programs will be allowed to start until an appropriation bill has been signed.



Dr. Leinen introduced new program staff for OCE, EAR and ATM.  Overall there has been an increase in the number of proposals awarded and an increase also in the duration and amount of each award.  Cross-disciplinary awards have also increased the workload.  Although the Office of Management and Budget (OMB) authorized an additional 50 full-time staff for NSF, Congress has only approved 30.  As a result, GEO remains understaffed.  Dr. Leinen asked the AC/GEO share the message about staff needs as appropriate.

GEO 2000 Implementation Updates

Earth Cycles - Dr. Leinen highlighted the results of the first Integrated Carbon Cycle Research (ICCR) solicitation with proposals due March 2002.  She noted that 91 proposals were received for the Integrated Water Cycle Research (IWCR).  The budget for Water Cycle is $5-$6 M.  Since the plan is to alternate solicitations between ICCR and IWCR, next year’s solicitation will be for ICCR.  Funding for these programs will be considered part of the NSF contributions to the US Global Change Research Program (GCRP) and the Climate Change Research Initiative (CCRI).



Natural Hazards - Collaboration with the Directorate for Social, Behavioral, and Economic Sciences (SBE) is being considered instead of creating a separate GEO program.  There have been two AAAS workshops on the subject and funding will be requested for FY 2004. 



Biogeosciences - A new program officer has been appointed and a workshop has been conducted.  The first research announcement has been made and NSF has scheduled sessions at several professional society meetings.



Freshwater Initiative - An internal working group on the topic is being led by Ms. Pam Stephens, Senior Science Coordinator for the Lower Atmosphere Research Section.  Discussions have been held across NSF.  An upcoming American Society of Limnology and Oceanography (ASLO) workshop will look at issues related to inland waters, and a university consortium has been formed.



Climate Change Research Initiative - Dr. Leinen noted that interagency discussions are underway to develop the CCRI.  It will be very broad, and currently agencies are developing the science plan with implementation plans to follow.  There is much uncertainty about the CCRI budget, but abrupt climate change (e.g., the North Atlantic thermohaline circulation) is included.  There are opportunities for joint research through the interagency process, and international collaboration such as the EU Sixth Framework.  Also there has been an informal announcement of a joint study between NSF and NOAA to reduce uncertainties.  Both ATM and OCE will be involved.  



Dr. Leon Thomsen asked if there is a mechanism by which industry could be involved, particularly in the Carbon Cycle and Water Cycle Research and which other government agencies are involved.  Dr. Leinen replied that the other participating agencies are NOAA’s Office of Global Programs (OGP), NASA, and DOE.  There has also been interest expressed by the private sector in carbon sequestration.  An open meeting will be held in December that will include representatives from the private sector. 



Dr. Thomas Windham asked about the adherence to Criterion 1 and Criterion 2 by the community.  Dr. Leinen said much more attention is now being paid to Criterion 2 (broader impacts) and a separate statement about how a proposal will address the criterion is now required in all proposals.  Most of the proposal discussion addressing Criterion 2 focuses on outreach and education.



Dr. Michael Hochella noted that staffing in the EAR division poses a severe problem because EAR handles nearly twice the number of proposals of the other divisions.  Dr. Leinen said that the situation has been alleviated somewhat by using Intergovernmental Personnel Act (IPA).  Ms. Vanessa Richardson, Director, Operations and Analysis, commented that EAR has been short staffed for 10 years.

Cyberinfrastructure

In order to more fully address this topic, the AC/GEO scheduled a special Working Group on Cyberinfrastructure on Wednesday, November 6.  The group, chaired by Dr. Tim Killeen, discussed cyberinfrastructure and its relationship to GEO activities.  Dr. Walter Snyder, EAR Research Projects Section Head, reported on the Environment Research and Education (ERE) Cyberinfrastructure Workshop held in Boulder, CO the preceding week.  Results of the Working Group meeting formed a basis for the plenary session devoted to this topic.  



Dr. Penner invited Dr. Killeen to chair the cyberinfrastructure discussion.  After noting the Working Group session, Dr. Killeen introduced Dr. Peter Freeman, Assistant Director of the Computer and Information Sciences and Engineering (CISE) Directorate, and Dr. Dan Atkins, Chair of the NSF Blue Ribbon Advisory Panel on Cyberinfrastructure.  



Dr. Freeman said that GEO is the most advanced group organizationally in cyberinfrastructure because of UCAR and the National Center for Atmospheric Research (NCAR).  He compared cyberinfrastructure to a table/platform on which many disciplines and communities need to build their applications.  The table/platform was illustrated as being supported by five legs (networks) that include libraries and storage; computational cycles; software; services; and instruments.  Some cyberinfrastructure is already in place because of the Partnerships for Advanced Computational Infrastructure (PACI). Combining sensor and software technology, supercomputers, and the Internet will revolutionize the field. 



Dr. Atkins spoke about the Blue Ribbon Panel, first convened in May 2001.  The Panel has produced a draft report that resulted from 62 presentations, 700 responses from the community, and 250 pages of critique.  The final report will be released soon.  Dr. Atkins invited comments from the AC/GEO on the Draft.  The final report will include trends and issues (computation, content, and interaction) and the vision and how to achieve it --organizationally and financially.



Dr. Atkins defined cyberinfrastructure as an infrastructure based upon the computer, information, and community technology required for dissemination.  The middle layer includes applications in science and engineering research and education and cyber hardware, and the relation between application and implementation. Leading up to this point there have been awards for Advanced Scientific Computing (ASC); PACIs; distributed terascale facilities; some Information Technology Research (ITR) projects; digital libraries; networking and middleware initiatives; collaboratories; scientific data collection and curation; initiatives in non-CISE directorates; an National Science Board (NSB) research infrastructure review; and initiatives in DOE, NIH, DOD, NASA.  International initiatives have included the United Kingdom’s E-Science, the Japanese Earth Simulator, the EU Grid, and the EU’s 6th Framework.  



Science and engineering is often digital; massive amounts of data need large-scale data repositories.  Cyber “infrastructure” will help to accommodate this need.  The overarching activity is the convergence of the grids and collaboratories that will allow people to work at their workstations and link to instruments, relaxing the constraints of time and distance.  Dr. Atkins noted that the GEO community has been at the forefront of this field



In its report, the Panel recommends the establishment of an Advanced Cyberinfrastructure Program (ACP) for highly coordinated, long-term investment in R&D, operational services, domain science communities, and education.  Although it will be a shared responsibility across NSF and will include other agencies, industry, and the international community, the Panel proposes that NSF establish and lead a major strategic initiative which will revolutionize science and engineering.  A budget of $1 B per year will be required for this effort.



Dr. Thomas Jordan asked about the progress to date in the creation of tools.  Dr. Freeman said his model is incomplete and there has to be some collaboration between computer scientists and domain scientists.  Dr. Atkins added that social scientists should also be included.  The gap in funding is at the middle because a departmental computer person is needed to provide system maintenance and funding that position will be a major challenge.  Other AC/GEO members agreed that there is a great need to educate the community about combining domain science with computer science at the university level.  Another issue of concern is security, but Dr. Atkins said that it is addressed in the Panel report.  There is a representative from industry on the panel to keep the private sector involved.  Ideas, concepts, and prototypes have traditionally come from the research community that will remain ahead of industry, but industry must stay involved in order to push the concept.  Dr. Freeman remarked that it may take 5-10 years to reach the $1B funding that is required.  Currently, we are spending about $200 M on cyberinfrastructure, but Dr. Atkins said more funds are needed for sustainability.  



The group asked about plans for education, machine and data access, and structures for large data sets that are massively distributed, particularly in the area of environmental research.  Dr. Freeman said there are efforts underway by many groups such as the National Light Rail Project, Scenic, Internet 2, and others.  The general plan is for universities to contribute funds and then combine the resources to get enough funding to create a research network.  Dr. Jordan spoke about the need to develop an “ontology”, a collection of terms that defines a domain science, particularly useful in geosciences because it is very diverse.  Computer scientists use knowledge representation and it is very important to know both in order to organize databases.  Dr. Freeman and the Panel have provided a challenge to GEO to collaborate, while at the same time integrating their own activities and educating themselves.



Dr. Penner thanked Drs. Killeen, Freeman, and Atkins.

Social, Behavioral, and Economic Sciences Directorate

Dr. Penner invited Dr. Roger Bales to chair the agenda item addressing GEO relationships with the Social, Behavioral, and Economic Sciences (SBE) Directorate.  In his introduction to Dr. Norman Bradburn, Assistant Director for SBE, Dr. Bales noted that the session was generated by questions raised at the last AC/GEO meeting about natural hazards and the need to explore human adaptation to change, such as the climate.  



Dr. Bradburn was accompanies by Dr. Sally Kane, Senior Advisor in SBE.  He discussed the new priority area, Human and Social Dynamics (HSD), as an NSF-wide effort that focuses on interactions between people and their different environments in a changing world.  HSD will seek to increase understanding of the causes and ramifications of change and increase our collective ability to anticipate the complex consequence of change. Examples of previous partnerships between SBE and GEO include water and watersheds, urban research, Biocomplexity in the Environment (BE), and Methods and Models for Integrated Assessment (MMIA).  Currently, the two directorates are working together in Dynamics of Coupled Natural and Human Systems as part of the BE initiative.  Future partnerships may consider in Natural Hazards, Air Quality, Abrupt Change, Scientific Uncertainty, Water, and Harmful Algal Blooms. 



Dr. Bradburn noted that the SBE participation in the Natural Hazards priority area will address potential impacts, risk analysis, uncertainty, mitigation and adaptation, and the communication and use of scientific information.  In contrast, GEO seeks to increase understanding of natural systems and their dynamics, improve forecasting capability, and provide information.  He anticipated that initial SBE research would deal with floods, earthquakes, panics, evacuation, redundant systems, and disaster management planning.  Examples of areas for social scientists’ involvement are in insurance issues and people’s ability to deal with fluctuations.  Plans for future SBE research include climate change, drought, longer term mass migrations, international negotiations and long-term adaptations.  Interdisciplinary research will be encouraged through workshops and planning meetings and by creating programs that require interdisciplinary research, joint teaching arrangements, and sabbaticals.



Mr. Bob Ryan noted that hurricane landfall is an area where social scientists should be involved.  He asked how to best foster such collaboration with SBE.  Dr. Bradburn said an important area is in communicating uncertainty and although there is science in developing the probabilities, implementation is difficult.  Mr. Ryan said he perceives a disconnect between the science of meteorology and the public perception, and sees a great opportunity for developing communication techniques. 



NSF is already involved in collaborative efforts in climate variability, such as the consortium at the World Bank to put plans in place for disasters, and the US GCRP.  Dr. Penner said that although it is difficult to understand and learn the language of other disciplines, a workshop on the subject would probably help.  Dr. Jordan noted that he is the director of an earthquake center and often works with social scientists but they are not usually involved in the decision-making.  Dr. Bradburn remarked that some sectors of the government, such as the military, and the business sector are more attuned to decision-making.  SBE has a program in decision process, and could send someone to Dr. Jordan’s center for further discussions.  Dr. Bradburn pointed out that the Directorate for Engineering (ENG) has also been involved with the study of earthquakes.  Meetings have been held between ENG and SBE to consider a joint solicitation in extreme events.  NSF will look at decision making under uncertainty, particularly regarding climate change with new funding from the CCRI.  Dr. Leinen noted that extreme events are also being discussed at GEO, and she sees many possibilities for cross-disciplinary research.  In the BE competition, $13 M was designated for Coupled and Dynamic Systems.  



Dr. Penner thanked Drs Bales, Bradburn, Kane for their comments.  

Divisional Subcommittee Reports

The chairs for the Education and Diversity Subcommittee and each of the divisional subcommittees were asked to provide a brief summary of their meetings from the previous day.

Education and Diversity

Dr. Kim Kastens, Chair of the Education and Diversity (E&D) Subcommittee, reported on the subcommittee meeting of November 6.  Due to time constraints, the subcommittee did not discuss the points that Dr. Judith Ramaley, EHR Assistant Director, raised during her visit at the April meeting.  Instead, Dr. Kastens prepared and circulated a response to them.  

One of the issues raised with Dr Ramaley was a concern that many students receive very little exposure to geosciences during their K-12 years.  Particularly alarming was the statistic highlighted in "Blueprint for Change: Report from the National Conference on the Revolution in Earth & Space Science Education": that only 7% of American students take an Earth Science*  course in high school.  The alarming 7% statistic comes from a study by the American Geological Institute (AGI).  To address this issue, the E&D Subcommittee invited Michael Smith, director of AGI's education programs, to speak about K-12 participation in Earth Science education.  

Mike summarized AGI's methodology and results from the National Status Report on K-12 Earth Science Education (http://www.agiweb.org/education/statesurveys/index.html).  The methodology included state-by-state telephone interviews of science supervisors at state department's of education, and an examination of published documents, including a study of 25,000 high school transcripts.  Results included many discouraging statistics about the low level of participation in Earth Science courses.  Some examples:   

Only two states (North Carolina and Kentucky) require an Earth Science course for graduation.

Four times as many high school students take chemistry than take Earth Science. Nearly twice as many students take psychology than take Earth Sciences.

Only 21% of high school teachers whose primary assignment is to teach Earth Science are certified by their states in Earth Science teaching. 



Mike's presentation was followed by a discussion on the question of how can NSF or AC/GEO or AC/GEO members help to increase the number of students studying Earth Science in K-12, especially at the high school level?  Suggestions emerging: 

Get the word out about NSF's programs in teacher preparation and teacher enhancement, especially STEMP (Science, Technology, Engineering, and Mathematics Teacher Preparation) [http://www.ehr.nsf.gov/ehr/due/programs/stemtp/]

Influence reward structure at colleges and universities so that teacher preparation is more respected and rewarded for people in geoscience departments.  [Is NSF merit criterion 2 helping with this?]

Have a permanent subcommittee of AC/GEO charged to pay attention to this [E&D Subcommittee could do this if more time is allocated.]

Sponsor a workshop (or conference or professional development activities or alliance) for the professors of Earth Science teachers to overcome isolation of lone teacher-educator in a geoscience department or lone Earth-Science-lover in an education department, and share best practices. 

Recruit at conferences where teachers are (e.g., at National Science Teachers Association).

Provide material to help Earth Science teachers do their job better (so that they will find their profession more rewarding, stay in teaching longer, and attract more students to their courses).

Collaborate rather than compete with environmental science. 

Work with masters teachers, who can train their colleagues in more modern, more engrossing, more inquiry-based modes of teaching Earth Science.



Dr. Kastens noted that at her first meetings with the AC/GEO there was no substantive discussion about education and now it is an important part of the agenda.  She suggested that since so much interest has been expressed, GEO may consider inviting a presentation at the next meting by a member of the National Association of Geoscience Teachers (NAGT). 



Dr. Leinen asked for comments from Ms. Jewel Prendeville, Staff Associate for Diversity and Education Programs.  Ms. Prendeville said that there is a geosciences education team that considers proposals and each Division is represented.  An inventory is being conducted at NSF to see what was funded to identify gaps.



Dr. Kastens noted that the Education and Diversity (E&D) Subcommittee would prefer that its meetings be scheduled for more than one hour.  At this AC/GEO session, the subcommittee did not have adequate time to complete its agenda.  In discussions, it was agreed that the subcommittee should continue to meet separately from the plenary and have sufficient time to address the relevant agenda items.  In addition, the plenary should have a report of the substantive discussions from the E&D Subcommittee meetings.  Dr. Kastens suggested that AC/GEO should consider if a separate E&D Subcommittee should be continued since nearly all AC/GEO members are interested in education and diversity issues.  

Finally, Dr. Kastens invited AC/GEO members to suggest nominations to Dr. Spence for a new E&D Subcommittee Chair since she will be leaving the AC/GEO with this meeting.  

Atmospheric Sciences (ATM)

Dr. Timothy Killeen, Chair of the Atmospheric Sciences Division Subcommittee, summarized the meeting.  Dr. Jarvis Moyers, ATM Division Director, reported that there is now a full complement of staff in ATM, however they are currently looking for a replacement for Dr. Sunanda Basu who will be retiring in January.  They are also looking for a rotator for Large Scale Dynamics.  Dr. Clifford Jacobs, Head, UCAR and Lower Atmosphere Facilities Section, made a presentation on the University UCAR’s proposal to manage NCAR, and also brought the group up to date on HIAPER.  The budget situation looks promising. 



There was a lengthy discussion on the Committee of Visitors (COV) report on ATM and also on the Facilities document.  The subcommittee will be making recommendations to Dr. Moyers for topics to be included in the latter document.  The group also discussed the implications of cyberinfrastructure on ATM.

Earth Sciences (EAR)

Dr. Gail Ashley, Chair of the Earth Sciences Division Subcommittee, said that the meeting was attended by several EAR staff.  The Subcommittee was provided on update on personnel.  They reported that EAR has added several new staff members.  There was also a discussion on the findings of the COV.



Several suggestions were made for inclusion in the Facilities report and how it is organized.  They also discussed the progress that EAR is making on the National Academy of Sciences report, “Basic Research Opportunities in Earth Sciences” (BROES).  There was a preliminary discussion on dividing the section on EAR into three separate sections and also concentrating on continental issues and planetary materials.  Dr. Hochella said that although NASA is more involved with planetary materials, their funding is very irregular so NSF should focus more on it.  



The Subcommittee concluded that EAR is pursuing challenging and exciting areas and that staffing issues are improving.

Ocean Sciences (OCE)

Dr. Ken Johnson, Chair of the Ocean Sciences Division Subcommittee, highlighted the discussion on ocean mantle dynamics, genomics and proteonomics, photosynthesis from the ocean, future capabilities, and capital investments, such as ships.  The Ocean Observatory Initiative (OOI) may be in the FY 2004 budget and there was discussion on how it will be modeled.  Fleet R&D renewals and options for replacing old ships were also reviewed.  The Subcommittee noted a strong commonality between cyberinfrastructure and ocean sciences and discussed how OCE can be involved.  Dr. Mary Jane Perry will be attending a workshop on that subject.



Dr. Johnson said the group expressed many concerns:

There are two OCE COVs each year and they suggested having just one since they are so work intensive.  Dr. Leinen said it probably cannot be changed because COV’s are required by NSF. 

Dr. Perry said that she realized there are many opportunities in OCE, but NSF writes the solicitations, and there is a need for some diversity.

There was concern expressed that the initiatives change their focus too often and more stability was needed.  

Interdisciplinary proposals with several PIs and a 15-page limit is very constraining.  Dr. Moyers said that the limit is 20 pages when there are multiple PIs.  

The group asked Dr. Leinen whether there is a mechanism for NSF to evaluate the success of interdisciplinary programs versus core programs.  Dr. Leinen responded that she will look into it and report back to the group. 

Dr. Johnson said the group thinks that the Program Announcements are sometimes too broad but sometimes too focused and that topics for initiatives tend to be “top down” rather than coming out of the community.  Dr. Leinen noted that NEON, which was the result of 10 years of workshops, definitely came from the community.

The group thought it is more difficult for newer PIs to get funding and they would like to know how many new PhDs get funding.  There is data available on those statistics and GEO staff will provide that information to the group.  



Dr. Leinen said that if the Subcommittees have suggestions on improving the Program Announcements, they should be passed on to the Division Directors.  She agreed to address the other questions that they raised.

Committee of Visitors Reports (COVs)

Earth Sciences COV

Dr. Gail Ashley, COV Chair, summarized the COV report.  She said they reviewed six programs over three years.  They then selected 20 percent of the proposals that were submitted in the spring of 2001.  They looked at both high-ranking and low-ranking proposals but spent most of their time studying those that were ranked in the middle.  

�The COV reported that EAR supports good science that is published in high status journals and there is a good balance between investigator-initiated research and responses to cross-disciplinary solicitations.  The COV made the following comments and recommendations based on their study:

The workload in EAR is high.

Communication between Program Officers and the community is excellent; many workshops are conducted.

A point of concern is the wide variation between the success rate in the 6 programs.  It ranged from 27 to 44 percent.

The long-term thought processes necessary for interdisciplinary and cross-directorate proposals may cause problems in the future.

The COV previously recommended a retreat and one will be held next week in order to share “best practices” among the Program Officers.



Dr. Herman Zimmerman, Division Director, EAR, thanked Dr. Ashley and the COV for their comprehensive review.

Ocean Sciences COV

Dr. Kenneth Johnson, COV Chair, said the COV met during the summer and reviewed the 6 programs in the facilities cluster in the OCE Integrative Programs Section.  They looked at all the proposals and at the decision making process.  Their findings are that the programs are providing outstanding support in maintaining the fleet, in educational areas, utilization of cooperative agreements, safety training, security, and ship inspection programs and they encourage OCE to continue the good work.  



The COV recommended that, although the program has dealt mostly with ships, in the future it will need to deal with observation facilities because there has been a revolution in platforms.



Dr. James Yoder, Division Director, OCE, thanked the COV for their efforts, and said the Division is thinking about the platforms issue and will consider the suggestions that the COV made.

Atmospheric Sciences COV

Dr. Killeen, COV Chair, summarized the COV report and said that proposals of four programs had been reviewed both in terms of growth and demographics and jacket reviews.  The COV commented that the process is very well managed and it was impressed with ATM leadership, both nationally and internationally.  They also applauded the newly-formed partnership with NASA; the development of space weather studies; and the increase in the number of publications.  



The COV made the following comments and recommendations:

There is stress on staff because of the high workload. 

The level of support in education was not as high as it should be, so the COV suggested that the division develop a program for outreach and education.  

The proposal jackets were difficult to work with. The COV has some suggestions for improvement. 

The response by proposers and reviewers to Criterion 2 was mixed. 

There are apparent differences across the programs in interpreting what is meant by “high risk” or “interdisciplinary”. 

The Upper Atmospheric Research group is finding it difficult to become involved in the cross directorate initiatives. 

The infrastructure is aging.  

Since the 1996 review of four facilities was successful, the COV recommends that it be repeated.

Grants should be longer in duration. 

The COV is concerned about the response rate (65 percent) from mail reviewers, and thought it could be improved.

The COV noted favorably that the number of women in the field has increased.



Dr. Moyers remarked that the COVs involve a lot of hard work, and he will consider their suggestions very seriously.  



Dr. Penner thanked all the COV chairs for their efforts.

AC/GEO Acceptance of COVs

Dr. Penner invited the AC/GEO members to accept the three COV reports.  A motion was made, seconded and agreed.

Discussion of Issues for Meeting with NSF Director

The AC/GEO members identified some issues for discussion with Dr. Rita Colwell, NSF Director:

Multidisciplinary issues and their effect on the directorate.

The gap between computer science infrastructure and applied infrastructure.

The coordination of cyberinfrastructure with other agencies.

What can NSF do to foster social science programs to address collaboratory research?

What is the status of mid-sized facilities in terms of what funding is from the Major Research Equipment (MRE) account and what portion is from the directorates?

Meeting with NSF Director

Dr. Rita Colwell, Director, NSF, was introduced and thanked the AC/GEO for their service.  She said it will be difficult to predict budget issues over the next 3-5 years, even though there are very solid supportive attitudes in Congress, the OMB, and the President.  Although the House and Senate appropriations are proposing 12-13 percent increases, we are in a Continuing Resolution until November 22. 



The budget has increased almost 60 percent in the last 4 years.  Justification has been provided to increase the budget for larger grants and longer duration.  Graduate stipends have been increased to over $20K.  OMB has been informed that we need $300M per year for EarthScope and NEON, and for the other Major Research Equipment necessary to complete them.  We have justified the need for more staff, and 25 more staff will be hired if the budget is approved.  



New techniques, developed as a result of NSF grants that were used after the 9/11 attack on the World Trade Center, are now being used by the Federal Emergency Management Agency (FEMA) and we are also working with the Central Intelligence Agency (CIA) and DOD.  It is clear that NSF and its fundamental research have served the national needs, promote homeland security, and overall national well-being.  However there are still many challenges and funding is needed for basic research, outreach, and math and science education for minorities.  Dr. Colwell then invited questions and comments from the AC/GEO.



In response to a question of how NSF will manage interagency coordination in the new cyberinfrastructure initiative, Dr. Colwell said that NSF has been the lead agency in the ITR initiative and there is a coordinating committee that is chaired by Dr. Peter Freeman, Assistant Director, CISE.  The Presidential Science Advisor, Jack Marberger, understands the government’s role and responsibility to provide access for high end computing to all scientists.  Building an earth simulator is currently under discussion.



Dr. Peter Cornillon remarked that high level computing is being addressed but the AC/GEO is concerned that less attention is being paid to mid-level computing.  The problem is interoperability between systems and software, and not connectivity.  Dr. Colwell said that NSF has just awarded $35M to provide access and next year $10-15M has been set aside for disciplinary connectivity.  In addition, $90M per year is being invested in interdisciplinary work in many areas including human machine interface and the digital libraries. 



Dr. Kastens commented that successful collaborations are difficult because there is a different vocabulary for each discipline.  NSF could take a proactive role in learning how to collaborate and develop “best practices”.  Dr. Colwell agreed and referred to the Social Sciences Initiative on “Science in a Changing World” as a possible source.  She suggested a workshop on the subject would be advantageous.



Members of AC/GEO remarked that the priority focus areas are good enabling tools and the community supports them but there is often a requirement in the solicitations for both a geoscientist and a social scientist.  There is concern that the rigidity imposed by that requirement will stifle creativity.  Dr. Colwell said that social scientists were brought into the picture as an experiment and she will look into it to see if it is having a negative effect.



The members agreed that cross-directorate initiatives are important, but they would like to see some core initiatives.  Dr. Colwell responded that there is currently an initiative to study infectious diseases and develop mathematical models.  It is centered in the Mathematical and Physical Sciences (MPS) Directorate but the Directorate for Biological Sciences (BIO) is involved in studying the ecology of infectious diseases. 



Dr. Judith Lean noted that at the spring meeting of the AC/GEO there was a discussion about funding mid-size facilities and that the NSB is involved but there are still obstacles.  Dr. Colwell said the NSB is trying to resolve account issues since the budget for these facilities varies greatly among directorates.  For example the MPS budget is over $1B while the SBE budget is only $250M.  The Major Research Equipment (MRE) accounts are separate, but she expects resolution to the problem within the next few months.  Also, according to the NSF Blue Ribbon Panel Report, the cyberinfrastructure initiative is expected to cost $1B but NSF’s total budget is only at $5B.  Dr. Colwell said that Dr. Marberger is aware that NSF’s budget must be at least doubled.  Indeed, in order to meet the needs of the nation, $12-13B per year is required. 



Dr. Penner thanked Dr. Colwell for sharing her ideas with the Committee and reiterated the AC/GEO’s interest in the new initiatives. 

AC/GEO Discussion

Dr. Penner opened the discussion period by inviting members to address any of the issues that had been discussed earlier in the day.  



Dr. Kastens said that the E&D Subcommittee must respond to Dr. Ramaley’s remarks to the AC/GEO spring meeting and she would share her response to the four points raised by Dr. Ramaley.



Members of the Committee expressed concern with SBE’s understanding of interdisciplinary work.  Dr. Leinen said that SBE approaches collaboration by looking at a diverse set of issues and then applies the methodology to other issues.  There is some cross-fertilization already between SBE and GEO in the CCRI, but SBE is eager for GEO’s input in the Human and Social Dynamics (HSD) Initiative.  Dr. Leinen suggested that the AC/GEO study the text of the initiative and recommend topics.  Dr. Killeen said that at NCAR he has been working with qualitative and quantitative social scientists for many years and they could be tapped for future work.  Dr. Penner asked if there was more that the AC/GEO could do to invite SBE to work with them.  Workshops and short courses were suggested.



Discussion resumed on the Freshwater Initiative that was mentioned earlier in the day.  Dr. Leinen said there is a working group and there have been a few workshops and more are planned.  Dr. Colwell is very interested in it and is hoping to include it in the FY 2004 budget.  All of the directorates are interested in it.  The internal working group includes members from GEO.  NAS ran a workshop on the intersection of hydrology and ecology.  A workshop on Large Lakes was held last summer and ASLO is organizing another workshop on inland waters for December.  NSF is moving forward with a consortium of 65 universities.  One of their goals is to make it an integrated program across all the divisions in GEO.



Since Dr. Ashley had to depart early, Dr. Leinen thanked her for her many contributions including serving as Chair of both the EAR Subcommittee and the COV and for being actively involved in bringing more women into the geosciences.  She then presented her with a plaque recognizing her three years of service to AC/GEO.



Dr. Spence asked the AC/GEO to suggest replacements for members who were leaving the Committee.  



The meeting adjourned at 5:30 p.m.



Friday, November 8, 2002

Communications--Part I, GEO Strategy Presentation and Discussion

To introduce the agenda item addressing a communications strategy for GEO, Dr. Penner asked what GEO is doing to advise the community of their activities.  Examples cited include: town meetings and information booths at professional meetings; reports; “Dear Colleague” letters; web site updates, and projects with the Office of Legislative and Public Affairs (OLPA).  



At the April meeting, some suggestions were made:

Redesign the GEO website

Widen participation of GEO representatives at professional society meetings

Make presentations at ‘Town Meetings’ at professional society meetings

Revise and publish of the Facilities document 

Submit relevant articles to EOS



Dr. Leinen said that because of discussions about the Government Performances Results Act (GPRA), the AC/GEO had asked for a communications strategy that was in the briefing material.  GEO staff proposed articles about the GEO activities for EOS that could include NSF success nuggets, but it was viewed as NSF publicity.  An article about the present AC/GEO meeting, prepared with input from some AC/GEO members, was published in EOS in October.  Other suggestions for topics included: 1) an article about the COVs that would include significant research accomplishments (i.e., nuggets); 2) summaries of AC/GEO meeting that are relevant to the wider community; and 3) articles about the progress of implementing the GEO 2000 Plan.  There were also suggestions for sending articles to the European Geophysical Society or the Bulletin of the American Meteorological Society.



Dr. Penner introduced a member of the audience, Ms. Margaret Baker of the American Geological Institute, who informed the Committee that she is looking for information about GEO activities including research. 



Dr. Penner invited Ms. Melissa Lane, Staff Associate for Information Management, to discuss the GEO website.  Ms. Lane is in the process of redesigning the website.  Since 2002, it has included a “Research Highlights” section that features research accomplishments (nuggets) but few grantees have been supplying them to her.  She asked for the AC/GEO to review the website and to make suggestions that would help GEO to redesign the site to be more useful, and more easily navigated.  She said that OLPA is providing information and the talents of a science writer to make the nuggets more interesting.  



In response to member’s questions, Ms. Lane noted that most of the users of the website are universities, probably seeking information about the proposal process.  Dr. Lean suggested making the web site more interactive, possibly include a feature like a “scientist’s page” which would present profiles of scientists, and a link to telescopes.  Dr. Rizzoli suggested highlighting major programs such as international collaborations or other outstanding projects.  Another suggestion was to provide a hot link site to other geoscience investigator sites with possibly direct links to the Digital Library in Earth Science Education (DLESE) and to NASA.  Dr. Leinen noted that the principal purpose of the site is to provide information for people who want to get funding from NSF.  Other purposes, while useful, should be considered secondary. 

Communications--Part 2

Mr. Curtis Suplee, Director, Office of Public Affairs (OLPA) gave a presentation about on OLPA’s focus and activities at NSF.  He expressed concern about the reduction in the number of newspapers published in the U.S. and particularly the lack of coverage of science topics in print media.  One of the goals of OLPA is to publicize NSF and promote the good science that it carries out.  He asked the group to keep OLPA abreast of their research and provide him with research milestones and plans for upcoming workshops.  



Mr. Suplee offered OLPA’s assistance in providing editors and graphic artists to the researchers to improve the appeal to wider audiences than the traditional scientific journals.  OLPA conducts communications seminars and training workshops to help researchers tell their stories at AGU, AAAS, and other professional meetings.  Mr. Suplee said that by presenting science in a more interesting way, the public might become more engaged.  Consequently, the press will respond by publishing more scientific news.  Topics in the geosciences such as earthquakes, oceans, and climate affect everyone so they should capture news media attention.  He is certain that the NSF investigators have interesting issues but might benefit from OLPA’s assistance in packaging and distributing them.  OLPA can send representatives to universities to help scientists prepare their articles for presentation and hold training seminars on site.  

Communications--Part 3, Role for Communications Subcommittee

Dr. Penner noted that resources for outreach must be available before a comprehensive plan can be developed.  OLPA’s budget for publicizing all of NSF’s research, for example, is about $2M per year compared with NASA’s $200M.  As a result, Dr. Penner asked the group to carefully determine their principal audience.  Members identified students, teachers, researchers, administrators, and legislative policy makers. 



A discussion on communications strategy produced the following suggestions:

Members provide information and encourage submissions of accomplishments for use on the GEO web site

GEO staff continue to participate at professional meetings such as AGU with booths and town hall meetings

The Digital Library for Earth System Education (DLESE) should be linked to the GEO website and vice versa

Brief articles should be submitted to EOS (or related bulletins and newsletters) highlighting topics covered at past and future AC/GEO meetings

An article should be submitted to EOS (or similar) relating recent research results (nuggets)

Work with OLPA regarding press releases and editorial and graphic assistance

Involve GEO in the SBE initiative to achieve interaction with others in the community

Consider distributing news articles to department heads at universities



Dr. Penner said that she would work with the GEO staff to keep informed about what’s going on and will send a report to the members of the Communications Subcommittee.  She envisions the AC/GEO producing two articles for EOS:  the first will focus on GPRA activities and will include research accomplishments and nuggets; the second article will be about the AC/GEO meetings and will highlight current activities at GEO.  Ms. Richardson will lead the preparation of the article on GPRA.  Dr. Leinen will outline a communication strategy for GEO based on the Committee’s recommendations.  



At the next meeting of the AC/GEO, the agenda should provide an opportunity to discuss a communications strategy for reaching the general public.  

NSF Priority Areas

Various NSF staff members were asked to provide the AC/GEO with updates on activities in several of the NSF Priority Areas.  A few highlights were noted orally, but more details were included in the meeting materials.  



Collaborations in Mathematical Geosciences (CMG)  Collaborations between MPS and GEO are funded at 50 percent from each directorate.  Last year’s funding was at $5.5M.  Of the 144 proposals submitted, 15 were funded on behalf of all three GEO divisions.  A new solicitation will be announced in February and funding will be increased to about $8M. 



Information Technology Research (ITR)  Proposals for large awards are due on November 15; small and mid-size are due in December and February, respectively.  Last year’s success rate for GEO-related proposals was 15 percent.  The Initiative is in the fourth year and there will be a more comprehensive report at the spring meeting. 



Nanoscale Science and Engineering (NSE)  There were 400 mid-sized proposals submitted; 9 were GEO-related and 2 were funded.  There were 400 small proposals submitted; 5 were GEO-related and all were funded.  Last year’s funding was at $2M.  This year undergraduate proposals are solicited.  GEO is considering linking with ENG for this year’s awards.  GEO has doubled its investment in nanotechnology to about $1.3M.   A workshop was held in June to identify strategies for infrastructure and education to improve leveraging for nanotechnology.



Biocomplexity in the Environment (BE)  FY2002 is the third year for BE.  The fourth announcement for the BE competition (FY 2003) was released in August 2002.  For FY 2002, GEO funded proposals in three BE topic areas: Coupled Biogeochemical Cycles (CBC), Genome-Enabled Environmental Science and Engineering (GENEN), and Instrumentation Development for Environmental Activities (IDEA).  Three out of the total of four awards made by GENEN were to GEO.  



Natural Hazards Initiative  Initial funding is targeted for FY 2005.  Dr. Leinen said that the AC/GEO was asked to suggest topics for this emerging priority.  Topics for the priority will have an important effect on GEO’s portion of the funding.  Mr. Ryan remarked that this is a good area in which to work jointly with SBE.  Dr. Penner asked the group to send her suggestions for the new initiative.  



Freshwater Initiative  Funding is expected in the FY 2004 budget.  An internal working group is led by Pamela Stephens, and includes other staff from GEO.  All of the directorates have expressed interest in this priority area.  Several workshops have been held and a consortium of universities has been formed.  

AC/ERE Update

Dr. Mary Jane Perry, the AC/GEO representative to the Advisory Committee of the Environmental Research and Education (AC/ERE) reported on its activities.  The focus is to bring attention to environmental research and its relation to other disciplines such as geosciences.  AC/ERE is in the process of producing a document, “A Decadal Plan for NSF Environmental Research and Education”.  Topics include Coupled Human and Natural Systems, Biological and Physical Systems, and People and Technology.



Last summer, the document was vetted to the community and also presented to the NSB, other Advisory Committees, and Federal agencies.  Comments were reviewed and some were incorporated.  A draft was approved and the final report is expected to be released in January.  After completion, there will be media briefings and communication with external and internal communities will be encouraged.  If more funding is provided, the group plans to do other documents covering Environment and Social Sciences; Environmental Cyberinfrastructure; and Education and Workforce.



Dr. Perry said the challenge to the AC/GEO is how to integrate activities and have more dialog with the AC/ERE.  Dr. Leinen agreed that the AC/ERE presents opportunities for interdisciplinary activities and it is important to continue this interaction.  The Committee suggested inviting the AC/ERE Chair to give a presentation and having a one-day overlap between the two AC meetings at the fall meeting.  



Dr. Leinen thanked Dr. Perry who has represented AC/GEO on AC/ERE since its formation.  Since her term expires with this meeting, a replacement needs to be appointed to fill the vacancy for GEO representation on AC/ERE. 

Presentations by AC/GEO Members

Eight AC/GEO members are rotating off after this meeting.  Four were asked to share their views with the group at the April meeting, and Drs. Perry, Killeen, Kastens, and Hochella were invited to make brief presentations at this session.



Dr. Mary Jane Perry

Dr. Perry’s presentation was on “Phytoplankton and Carbon Cycling in the Ocean”.  The use of the autonomous underwater seaglider, developed by Dr. C. Eriksen, U. of Washington, has caused an optical revolution.  The observing platforms must have sensors.  The glider works either in transect mode or in a station-keeping mode and can also react to commands.  Dr. Perry showed examples of data that had been gathered by the glider in Monterey Bay.



Dr. Perry also spoke about the challenges being presented to GEO that include issues raised both by her research and during her tenure on the AC/GEO.  Among the challenges she perceives are: 1) communicating data to the public in order to keep them informed; 2) training our students; maintaining the balance between interdisciplinary and core science; 3) maintaining our country’s excellence in graduate education; 4) the time-scale disconnect for a growing interdisciplinary community vs. longevity of priority themes; and 5) access to publications because university budgets for subscriptions have been cut.   She asked that the AC/GEO stay focused on these challenges and asked for NSF’s help in meeting them. 



Dr. Timothy Killeen

Dr. Killeen showed instruments that measure tidal structures, the TIDI Major Subsystems, and said they are getting important results from the experiment.  He also showed a graph of human influence on atmosphere and climate.  The projected temperature increase in the future is very uncertain and depends on the amount of carbon dioxide released.  He said it is important to keep society informed of its effect on the environment.



Dr. Killeen expressed concern about science education.  Of the 14 million undergraduates in 3,600 universities, only a small number get science degrees and few high school students study physics or chemistry.  The 1998 NSB report, Failing Our Children, noted that only 20 percent of college freshmen continue to advanced science degrees, and only 35 percent of Spanish Americans and 40 percent of African Americans even get undergraduate degrees.  These statistics present a challenge to the community to make science interesting in order to engage students.  Although GEO is doing really good work, he advised the directorate to: 1) bring in sound science to society; 2) encourage more industry interaction; 3) continue a key involvement in cyberinfrastructure; and 4) encourage high risk and innovative proposals.



Dr. Kim Kastens

Dr. Kastens gave a presentation on “Geoscience Learning Research: Interaction between Earth and the Mind”.  She remarked that there is exciting research areas emerging at the overlap of the earth science and studies of the mind.  She questioned how the mind comprehends and reasons about something as large, old, and complicated at the earth system.  She showed a case study involving spatial thinking in the geosciences.  Many tasks were required including describing shapes of natural objects, categorizing objects by their shape, and ascribing meaning to the shape of a natural object.  For these studies, a new vocabulary had to be invented.  The study examined how people visualize and describe the position and orientation of objects in the real world relative to a coordinate system anchored to the earth.  She observed that students in western cultures overwhelmingly used a relative frame of reference but other cultures use absolute frames of reference.  Dr. Kastens also illustrated interactions among earth, mind, and cyberinfrastructures.  



Dr. Kastens encouraged the group to pay attention to their own cognitive processes and support the establishment of a position in geoscience education research at their universities.



Dr. Michael Hochella

Dr. Hochella addressed the present and future role of mineralogy in environmental science.  He was a mineralogist and crystallographer before he became a geochemist, and last year gave a keynote address before the Mineralogy Association of America.  Because of this, he “rediscovered” the science and observed that great changes had occurred over the past 20 years.  



Mineralogy ranks high in the geological sciences and is central to mankind’s survivability on this planet.  Some lines of hominids evolved and others didn’t because of minerals that changed fire gatherers to fire starters.  Mankind’s important discovery that gold is non-reactive occurred tens of thousands of years ago.  The most important contribution mineralogy has made may be in earth sustainability.  The population on earth in 6000 BC was 30 million, and now it is 6 billion.  Mineralogy is important in four areas related to sustainability: 1) soil; 2) water (and metals in the water); 3) atmosphere (tropospheric borne minerals); and 4) biosystems (minerals affecting health).  The future of mineralogy is in nanomineralogy.  Although it is an old science mineralogy still has much to contribute.



Comments by Dr. Leinen

With several members ending their AC/GEO terms, Dr. Leinen recognized each and made the following comments as she presented plaques:  

Dr. Perry for her double service on AC/GEO and AC/ERE

Dr. Hochella for his dedication of time for serving on a COV and his interest in fostering nanoscience;  

Dr. Kastens for serving as vice-chair and chair of the E&D Subcommittee and for her passion in advancing education and diversity issues  

Dr. Bales for his interaction with SBE and leadership with Science & Technology centers 

Mr. Ryan for his interest and participation despite his busy schedule and his dedication in particular to improving diversity and education 

Dr. Johnson for serving on COVs, his enthusiasm and concerns about instrumentation, and contributions to OCE issues 

Dr. Killeen for his work on COVs, chairing the infrastructure workshop, and contributions to ATM issues.



Drs. Ashley departed early but was cited for her work on COVs and her contributions to EAR issues.  

GPRA Advisory Committee

Dr. David Simpson, former chair of the AC/GEO, spoke about his membership on the newly formed AC/GPA which was created to focus on issues related to NSF’s response to GPRA and especially the strategic outcome goals and their associated indicators.  Assessment activities for NSF are based on an OMB-approved alternative reporting format that utilizes expert panels for qualitative, retrospective evaluations of NSF’s results.  There are three levels of external panels: COVs, ACs, and AC/GPA.  All activities are guided by NSF’s strategic plan.  



The AC/GPA prepares NSF’s report based on internal documents and external studies and evaluations that include strategic outcomes, nuggets, performance goals, areas of emphasis, verification and validation -- all of which apply to people, ideas, and tools.



Previously, GPRA reviews were done in each directorate by the ACs using information from the COVs and the directorate’s reports.  This year, with the formation of the AC/GPA, the process has been consolidated and the reviews and assessments are done throughout NSF by the AC/GPA.  Dr. Simpson said that directorates should stress what NSF supports, not what NSF does and the focus should be kept on science.  Facilities, infrastructure, education and diversity, NSF management and operations are all well covered but innovative science is not.



Dr. Simpson made the following recommendations to the AC/GEO:

Support and strengthen the COVs

Consider reinstating annual divisional reviews

Work with directorate and divisional staff to develop methods to highlight science accomplishments by identification through COVs, peer review panels, and the AC/GEO

The AC/GEO should help identify and publicize science accomplishments

The directorate staff should provide feedback to PIs and Program Officers on reporting of science accomplishments

Develop mechanisms to identify and report science accomplishments such as an annual directorate report and directorate newsletters

Abstract materials prior to the AC/GPA assessment.



Dr. Leinen said the COVs will focus more on science in the future.  Dr. Penner noted that since there is a half-day meeting with the Division Directors before the AC meeting, a dialog can be constructed in order to get good science nuggets.  Dr. Simpson said that GPRA wants specific examples so it is in the AC/GEO’s best interest to have the COVs uncover that information.  Dr. Simpson asked that the materials for the GPRA report be submitted to the AC/GPA as soon as possible.  The reports go to OMB and also to the President.  Conducting the GPRA process successfully is absolutely essential in consideration of Dr. Colwell’s expectation of doubling NSF’s budget. 

Wrap-Up

Dr. Penner reviewed the Action Items that the meeting had generated.  Dates for the next meeting are April 30 to May 2, 2003.  Dr. Penner thanked everyone for their participation.  The meeting adjourned at 3 p.m.



ACTION ITEMS



GEO Feedback Information

Review the retrospective award history for “core” versus “priority area” funding and report at the next meeting

Determine the percentage of awards received by new PI’s (within 5 years of PhD)



SBE and Human and Social Dynamics Priority Area

Encourage dialog and foster cooperation with the SBE Directorate

Consider a workshop with SBE to foster collaboration and mutual understanding of each other’s vocabulary and perception

To encourage maximal creativity, priority area should avoid having rigid participation requirements (e.g., PI from GEO + PI from SBE)

Members to provide input and suggestions for activities in geosciences that relate to the HSD priority area



Education and Diversity

The small percentage of high school students taking Earth science courses is a major problem for the field.  GEO should take more positive action, perhaps by supporting workshops uniting teachers having Earth science specialties with those having ‘education method’ specialties 

Follow-up on the Upper Atmosphere COV suggestion that the Division develop a program for education and outreach



Communication Strategy

Consider approaches for obtaining input from GEO grantees on NSF-supported activities that could be included in articles about research accomplishments (for submission to EOS or comparable publications)

Send news of GEO activities to other professional society publications (Bulletin of the American Meteorological Society, Geotimes, etc.)

GEO should consider having a presence (poster, booth, town meeting) at the combined AGU/EGS (European Geophysical Society) meeting

Prepare two types of articles for EOS or comparable publication: 

Report on GEO activities, AC/GEO agenda and meeting outcomes

Description of GPRA, NSF research accomplishment nuggets, and COV summaries

GEO should invite PIs to provide timely information to OLPA before submission of articles likely to be of general interest.  OLPA could assist in publicizing the results (i.e., graphical and editorial advice)

OLPA should consider sending representatives to universities to advise scientists of the need for public exposure of their research results

Members to send suggestions for improving the GEO web site to Melissa Lane

Add opportunity for discussing communication with the general public to the agenda for the next meeting

Based on AC/GEO input, Dr. Leinen to review strategy for effective communications.



AC/GEO Meetings

Consider alternate approach for E&D Subcommittee to ensure adequate time for discussion.

Consider integrating the E&D agenda into the plenary session so issues are discussed before the full committee 

Ask AC/ERE Chair to give presentation at next AC/GEO meeting



Other Action Items

Members to suggest replacements for AC members whose terms are concluding

Find replacement for E&D Subcommittee Chair

Appoint new representative to AC/ERE

Send suggestions for initiative and/or priority area topics to Dr. Penner in response to her email request

Review and comment on drafts of the “facilities” document as requested



* "Earth Science" in this context is not used in NSF's sense to mean solid earth science.  "Earth Science" as a high school or 8th grade course typically includes geology, plus oceanography, meteorology, and sometime solar system space science. 
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