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EARTH SYSTEM SCIENCE AND APPLICATIONS ADVISORY COMMITTEE (ESSAAC)

NASA Headquarters

December 5-6, 2000

Tuesday, December 5

Introductory Comments

Dr. Rafael Bras, Chair of the ESSAAC, called the meeting to order, welcomed members and attendees, and reviewed the agenda.  He noted that one important topic at this meeting would be the review of the FY 2002 Performance Metrics.  Dr. Moore acknowledged the great loss of Dr. Jerry Soffen.

Assessment of the State of the Enterprise

Dr. Ghassem Asrar, Associate Administrator for the Office of Earth Science (OES), discussed the current program and the planning process for the next decade.  It has been a remarkably successful year for the Earth Science Enterprise (ESE); there were a record number of successes across the board, not only launches but also major milestones in the EOSDIS.  FY 2000 was also a successful year in conducting three major international experiments.  The modeling activities have been opening new vistas in the understanding of the Earth system.  Beyond scientific discoveries, the Applications Program has extended the benefits of the Enterprise’s programs to non-traditional users, e.g., the US Forest Service, FEMA, and FAA.  NASA also launched two of the weather satellites developed for NOAA, and transitioned Landsat 7 operations to the Department of the Interior/USGS.  ESE developed a number of key technologies for the next generation of satellites.  All in all, the intent has been to create a balance between the four components of the Program.  The Enterprise is moving toward a 25% level of investment in science to capitalize on a new wealth of data.  It has established an advanced technology program to reduce the cost and enhance the capability for scientific observation and data management; it has also defined a robust and focused applications program.  Dr. Asrar showed the timeline for the missions that the Enterprise has yet to complete; by the end of 2004, ESE will be completing the first phase of the Earth Observing System (EOS).

ESE has been working with ESAAC and the community on a plan for the next decade.  The ESE Strategic Plan has been published, and the Research Strategy/Science Implementation Plan is being finalized for release this month.  The Applications Strategy will be complete this month; the Technology Strategy was published earlier this year.  All of the Plans are well underway for the next decade.  These documents will be the basis for justifying the ESE budget.  ESE is ensuring a balance across the four elements—research, modeling, and data analysis; observations (systematic and exploratory measurement missions); data and information system services; and applications demonstrations.  The third ESSP announcement is planned for early CY01.  ESE received approval for a Landsat data continuity mission and the NPOESS Preparatory Project (Bridge mission).  Part of the FY 2001 budget appropriation included studies for a global precipitation mission, a tropospheric winds concept, and a global earthquake mission.  A number of other systematic candidates are under consideration for FY02 and beyond.  Planning is also underway for data and information system services evolution.  ESE is working very closely with NOAA to develop advanced models. We are currently at 1x1 spatial resolution; NASA has joined forces with NOAA to ensure that NOAA will fold the advanced models into their operational capabilities. NASA is working on advances in computing capability that will enable full exploitation of the satellite data.  ARC is working closely with GSFC to ensure that GSFC will use the advanced capabilities in the models.  ESE is not a big player in hardware development; therefore, most of the resources have been directed at software engineering.  

ESE will continue the successful deployment of EOS and related missions and exploit their data in the current research thrusts.  ESE needs the help of ESSAAC to communicate the Research Strategy for the next decade.  The ESE Plan is an integral part of the 10-year USGCRP Plan.  Technology investment is key to success in the next decade; the Enterprise must exploit advanced technology in the next decade missions and information systems.  ESE must implement a balanced program of research, observations, data and information management, modeling, and applications demonstration.  NASA is continuing to work with its sister agencies both in the US and abroad to secure quality climate observations on a long-term basis.   ESE is also beginning to think about the decade beyond next, and is starting to form a longer germ (25 years) vision for Earth system science.

Discussion:

Dr. Somerville raised a question about the status of the Agency’s coordinated national modeling effort.  Dr. Asrar noted that NASA has had several meetings over the past few months to look at recommendations from the NAS and the Task Group commissioned by the USGCRP.  All agencies are looking at ways to implement the recommendations.  There is a limit to the hardware capacity of the US-developed machines.  One of our major problems is being able to run models efficiently on the current machines.  NASA has issued a call for proposals, focusing on software engineering and development.  This will be a contribution to the recommendations.  The transition of the Administration has had an effect on the speed with which the recommendations are being addressed.  DOE and DOD have some resources and are moving quickly on development of machines with IBM, etc.  The agencies are continuing to look at near-term solutions; a lot of effort is going on within the agencies as well as collectively.  

Dr. Dozier noted that the NewDISS report makes the point that NASA and science in general are no longer the drivers in this industry.  Who is driving the high-end modeling capability?  Dr. Asrar stated that at the moment, the DOE and DOD requirements are the main drivers.  USGCRP is the next in line in being a requirements driver in the U.S.  In Japan, Earth system science modeling is the main driver.  In Europe, short-term weather prediction has been the driver.  In the U.S., Earth science is not the driver.  Dr. Canavan noted that DOD has dropped off recently; depending on others for hardware development and serious software development is a risky strategy for NASA.  Dr. Asrar indicated that NASA does have some arrangement with IBM and SBI and is not depending exclusively on others.  NASA is confident that it can deliver on the near-term strategic objectives.  Dr. Uccellini added that we need to pay attention to the applications software as well.  There are activities in the weather community, and the community model approach is being pursued.  The nation’s resources should be focused on use of the data in an efficient way.  There is a critical mass of people who realize that we have to use resources more effectively.  Dr. Asrar briefly described the university research forum in the U.K.; this is a mechanism for useful dialog between research institutions and operational organizations.  Dr. Uccellini noted that there are resources to make this work in this country; it is a matter of will. 

In response to a question about where is are on the “network of workstations” model, Dr. Asrar indicated that this model is still in a research stage; ARC is still working on this concept.  Dr. Graves stated that the Subcommittee has been trying to look the Information Technology (IT) perspective.  NASA is to be commended on its strategic plans; however, it needs a similar strategic approach in the data systems area.

Dr. Somerville observed that the NAS is encouraging agencies to preserve the diverse modeling activity in the nation, but at the same time arrive at an interagency collaboration in order to be competitive internationally.  There is still too much of a “stove-pipe” mentality in parts of the agencies.  There is an issue of recruitment and retention of physical sciences and IT people.  Is the agency able to be competitive in recruitment and retention?  Dr. Asrar noted that the upper management of NASA is seriously concerned about this issue.  Over the past 5-7 years, NASA has been in the mode of downsizing; starting about 6-8 months ago, there has been an assessment of key capabilities and what is required in NASA.  The Agency recognizes that the current cadre of NASA employees cannot support future efforts.  There are a number of programs to help address this issue, e.g., cooperative programs, undergraduate programs, etc.  The Administrator has been working hard to double or triple the “training and education” budget over the next few years.

Dr. Moore raised the question:  Where does NASA need to focus technology for future missions? Dr. Asrar indicated that NASA is making every effort to identify and handle problems as early as possible.  ESE is investing heavily in taking more time in the selection process for the next series of missions, e.g., more time in the formulation phase to further study concepts and identify key technologies and issues.  For the long term, the technology program is identifying instrument, spacecraft, and communication technologies.  ESE is working with the Cross-cutting Technology Program to find out where it can complement development of some of the key technologies.

Dr. Dozier asked if there is there a better way of handling contingency and risk on ESSP missions, i.e., collectively rather than mission by mission.  Every mission has uncertainties; accounting for all uncertainties in the up-front budget could lead to budgetary excess.  Dr. Asrar stated that NASA has tried this in the context of the EOS Program; so far, the collective approach has not worked very well either.  The key to success is to invest in new technologies up front and take the time to assess the risks associated with each mission.  A good understanding of the complexities of these missions is key to the Agency’s success in getting support for the missions from the Administration and Congress.  With respect to the Science Plan, the early indications are that the Administration is happy with it; Congress is not taking any action/position prior to transition.  The Enterprise still need the Committee’s help with communicating the plan to the community.  The highest priority issue for the Enterprise is convincing the nation that the plan for the next 10 years is solid and well balanced.

Data and Information Subcommittee Report

Dr. Sara Graves reported on the Earth System Data and Information System and Services Advisory Subcommittee (ESDISSAS) meeting on November 13-14.  The meeting focused on two areas:  NewDISS and IT within the Earth System Technology Office (ESTO) and across NASA.   The Earth Observing System Data and Information System (EOSDIS) is presently successfully supporting NASA’s ESE needs.  This situation will soon change because improved understanding of the Terra data streams shows that A+ resources supporting processing and archival needs will quickly be exceeded.  This was not really unexpected.  Continued problems related to the allocation of limited resources are to be anticipated.  There is a need for an operational resource allocation review board.  The ESDIS Project should act promptly to resolve the A+ shortfall.  NASA should establish a forum that will address the concerns of the community of data producers and data users.  ESDISSAS should have the opportunity to comment on the Request for Information (RFI) for EOSDIS Core System (ECS) maintenance.  The ESDISSAS received the Draft Version 0.2 of the NewDISS document for review.  The concept of NewDISS was reviewed and strongly endorsed.  The NewDISS transition team should immediately start working.  The Subcommittee strongly supported the concept of a heterogeneous, distributed, evolutionary system as described in the NewDISS plan.  It recommended that the current report be modified so that the proposed design is placed within the context of the ESE Research Strategy.  

The ESDISSAS had a joint session with the Technology Subcommittee on the afternoon of the first day.  The Technology Subcommittee Chair, Dr. Greg Canavan, identified issues of interest to both Subcommittees.  With respect to supercomputing, the ESDISSAS recommended that there be an overview presentation on this topic at a future meeting.  The Subcommittee recommended that NASA-funded technology projects for the direct benefit of ESE should be carried out in close collaboration with members of the Earth science community and with recognition of the fast pace of IT development.  The Subcommittee also discussed Long-term Archive (LTA).  It felt strongly that NASA and NOAA should start working on a long-term sustainable plan to deal with the archiving issue.  There is the perception that NOAA will not be able to support the data access models needed for decadal surveys.  It is critical that these requirements are defined and a mutual system be established between NASA, NOAA, USGS, and other agencies.  The ESDISSAS heard a brief overview of the ESE Applications Division organization and activities.  The Subcommittee recommended that applications data and information systems and services should be considered by the ESDISSAS as an integral part of ESE data and information systems and services, and not by a separate committee.  

Dr. Graves also reviewed the recommendations from the first, Ad-Hoc meeting of the ESDISSAS in April 2000.  At that meeting, the ESDISSAS recommended that ESE create a Data Implementation Plan in coordination with the Science Implementation Plan.  The “charging for data” issue was discussed at this meeting, and the Subcommittee encouraged NASA to look at different solutions for different objectives.  ESDISSAS strongly endorsed the Federation of Earth Science Information Partners (ESIP) and recommended the continuation of the ESIP for two more years.  The Subcommittee also recommended that a data component be included in all ESE Announcements of Opportunity (AO’s), Cooperative Agreement Notices (CAN’s) and NASA Research Announcements (NRA’s).  

Discussion:

Dr. Uccellini stated that the Agency needs to look at a “charging policy” for data very carefully.  NASA should look towards ways of getting the data out at the lowest possible cost to facilitate use of the data by the widest range of researchers.   Dr. Bras suggested that Dr. Graves add this caveat to the ESDISSAS recommendation.  NewDISS is a structural change in the way that NASA does business.  There was a concern about this structural change without a corresponding change in the budget structure.   It is not clear that everything is in place to sustain it.  Dr. Bras suggested the recommendation include a statement to the effect that there are significant implications to changing the model; one cannot implement NewDISS and assume that everything else will remain the same.  The transition specifics are the key part of the NewDISS document.  The challenge is how to capitalize on the EOSDIS experience and affect the transition elements positively.  Ms. Martha Maiden noted that the transition team will work on activities that are analogous to the formulation phase of a mission, e.g., cost trades, requirements, community input, etc.  Dr. Asrar noted that ESE has fundamentally changed its approach for the next decade.  The issue is not the tools; it is the observations and data records to answer the science questions.  The question is:  What does it take for the science community to answer the science questions?  We should not get bogged down in the means and lose the big picture.  Take the questions addressed in the science plan, and ask: What is the data plan that will be needed to respond to those science questions?  The activity requires more than mapping; it requires serious thought and consideration; it requires iteration. 

Technology Subcommittee (TSC) Report

Dr. Canavan reported on the TSC meeting on November 13-14 and summarized the TSC activities for the past 6 months.  There was a very favorable interaction with the ESDISSAS.  There were four major issues that were discussed:  supercomputing needs of ESE; space versus ground computation (the issues in space computation and hardening versus the difficulty of transmitting and processing raw data); the current Visions plan; and the Principal Investigator (PI) versus Program Manager (PM) responsibility/control and ESSP constraints, especially with regard to use of advanced technologies.   There were other discussions on the overly rigid evaluation process, understanding the cross-cutting Code R technology programs for NASA, and the laser sensor program deficiencies versus laser technology planning and development.  There appears to be a mismatch between the planning function and the review function.  The laser topic is currently in review by a group outside of NASA (requested by the Administrator and coordinated by Code R), and will be discussed further at a future meeting.  The overall assessment of the meeting was very positive.  The performance indicators for technology were reviewed; they were met or exceeded in all cases.  Specific findings and recommendations are discussed further in the meeting report.  

The TSC felt that the supercomputing needs of ESE need to be more clearly articulated; it did not receive this, nor how those needs fit into the national needs.  The space versus ground computation issues are not well understood and need to be worked out between the review and planning functions.  Several actions were voluntarily undertaken by members of the Subcommittee, e.g., reviewing the Vision statement, between meetings.  They will report the results of their activities back to the Subcommittee.  There are two separate issues with respect to the laser program:  closer coupling between planning and review cycles; and the risk associated with lasers/lidars.   The TSC focused on the former issue; the NASA-wide committee is focusing on all of the issues associated with the laser technology program.  With respect to the Vision plan, Dr. Uccellini emphasized that NOAA is looking forward to NASA’s participation in NOAA’s weather program; he indicated that he would meet with Dr. Tom Karl to discuss his concerns.   Dr. Asrar noted that the TSC should get a couple of thorough briefings on the supercomputing needs of ESE.  The context was not provided to the TSC at the November meeting.  Dr. Asrar took the action to see that the TSC receives briefings at the next meeting on the national supercomputing needs and NASA’s supercomputing needs; the briefings will show how NASA’s plan fits into the national plan.  Dr. Canavan observed that in the computing area, there is not a clean division between the two Subcommittees.   In response to a question, he noted that currently, there are three-terraflop machines operating in the U.S.  Dr. Bras stated that the hardware is not the major issue; the Enterprise should not try to become a leader in hardware.  The bottleneck is how the hardware is used.  The agencies cannot afford to be parochial about their machines.  Dr. Canavan agreed that there is a basis for good cooperation among the agencies.  Dr. Uccellini added that there has been a “sea change;” more progress is being made in the agencies working together, e.g., the community model concept.  We have to remain vigilant on this issue, but progress is being made, particularly at the working level; however, it could benefit from higher level support within the agencies.  Dr. Bras suggested that both Subcommittees get thoroughly briefed on supercomputing by the right people.   The Subcommittees should come back to the next ESSAAC meeting with a recommendation to take to the NAC as an Agency-wide concern.  Dr. Bras asked that Dr. Canavan create a committee finding on the laser issue, and an action on the Subcommittees for the next meeting.  
Budget Perspectives

Dr. Mary Cleave discussed the status of the ESE budget.  The first challenge for ESE is to complete the development of the first series of EOS and Earth Probes (12 missions) and complete the development of EOSDIS.  Other challenges are:  establishing a rigorous mission definition and formulation process for the second generation of EOS and Earth Probes, and focusing the commercial remote sensing and applications program on state and local government applications.   Dr. Cleave showed the changes in the various elements of the ESE budget from FY 00 to FY 01.  The budget line for major development is decreasing, reflecting the completion of the EOS and EOSDIS.  Research and Technology (R&T), including Research and Analysis (R&A) is increasing.  The total Earth Science budget is slightly increasing from FY 00 to FY 01.  The increase in the R&A line reflects more PI’s as well as an increase in the size of some of the grants.  ESE is integrating the pieces in a strategic way to address the compelling science questions.  This year, the earmarks came with added funds.  ESE is sharing a portion ($10 million) of the general Agency reduction.  Dr. Cleave showed the specific Congressional direction in FY01, totaling $135 million; of this, $53 million was already planned, leaving a net impact of $84 million.  The largest earmark ($ 35 million) was for EOSDIS, which included making data available to the applications community as well as covering part of the shortfall in that program.  Most of the FY01/FY02 budget issues—launch delays, risk mitigation, mission continuity, and Agency commitment—have been resolved within the baseline.  These near-term issues were accommodated as a result of available follow-on funds.  In FY01, ESE is examining additional funding challenges associated with the Aqua and Jason delay.  ESE is awaiting guidance from the new Administration on priorities for FY02.  Dr. Asrar noted that some of these issues are tied together, e.g., several of the launch delays reflect on risk mitigation and mission continuity.  NASA is moving to “two” appropriations in FY 2002:  Human Space Flight and Science, Aeronautics, and Technology.  ESE is funding a balanced program of research, observations, technology, and applications.  It has developed a Research Strategy for the next 10 years.  FY01 and FY02 are critical transition years for the Earth Science Program.

Dr. Sarah Horrigan discussed the status of activities at OMB.  Currently, OMB is thinking about two different FY 2002 budgets:  a Clinton legacy budget (to be sent to Congress in early January), which has some text on accomplishments along with “current services” numbers; and a “real” budget that will be sent to Congress in the April/May timeframe by the new Administration.  The ESSAAC could help with drafting the text on the science that has been accomplished over the last few years.  Dr. Horrigan thanked the ESSAAC for helping with the Science Plan.  This will provide a good foundation to present the budget to the new Administration.  The tone of the Academy report was positive and constructive; it should be the basis of a good discussion between NASA and the external science community.  Simultaneously, the USGCRP is working on its 10 year, long-term plan and anticipates having a draft some time this month.  It is focusing on the topics of vulnerability and resilience.  Historically, the USGCRP was started under the George H.W. Bush administration and was continued under the Clinton administration.  OMB will be prepared to support any cross-cuts that the new Administration want to do.  There were some very early appointments in the Clinton administration (Jack Gibbons as Science Director) that had an effect on the science budgets that were developed.  OMB is very dependent on the first political layer.  There will be a short timeframe in which to develop the FY 2002 budget.  In response to a question about future years, Dr. Horrigan noted that the legitimacy of the run-out numbers has varied from year to year.  It is important for NASA to have a 5-year run-out.  In the last two or three years, the Administration has understood the importance of providing stable run-out numbers for NASA.  The FY01–FY05 run-out is not formulaic—it should be the starting point for the FY 2002 budget.  Dr. Bras observed that the demand of other high visibility programs (Space Station and Mars) is a concern to the ESSAAC.  Dr. Horrigan noted that OMB has not encouraged NASA to solve HEDS problems from the Earth Science or Space Science side.  The OMB position has been that the Agency needs to solve Enterprise problems within that Enterprise.  Dr. Somerville noted that there are a number of topics on which interagency cooperation and coordination are critical.  One issue that OMB has been having is how to get an initiative to evolve to the point where it runs itself without a lot of energy from the Executive Office of the President.  Even if the USGCRP is not highlighted in this administration, OMB has done an annual memo to agencies on national programs, and the USGCRP has always been highlighted in that memo.  At this point in that program, even if there is not a push from the Executive Office, there should be a push from interagency cooperation.  

There is ongoing discussion with the National Academy on how the research program should be evolving.  The Research Plan is a tool for a lot of things, and the document can fulfill many different roles.  It can be used by OMB in explaining the program to the Administration, and it can be used by the Enterprise in discussions with the outside community.  It has to be an evolving document and must be useful within the Enterprise.  Dr. Bras noted that the feedback from OMB and the Academy was very useful.  There has to be sufficient creative tension to refine and improve the document.  One of the key actions in the next 6 months is integrating the NASA Plan with the USGCRP Plan.  Dr. Jack Kaye noted that there has been a real degree of engagement between NASA and the other USGCRP agencies with respect to the ultimate document.  One of the challenges at the USGCRP is to build on the scientific research and capability and expand the scope (e.g., make a connection with a broad range of environmental decision-makers) without losing the core.  There are parallels with what ESE has done with its Applications Program.  There is a recognition that there are roles that each agency can play.   Dr. Bras noted that there are two other strategic plans in ESE—technology and applications.   OMB’s concern with the applications program is that that is where most of the earmarks have been; OMB doesn’t want it to end up being a collection of earmarks or an operations program.  It should be a collection of examples or demonstrations of how NASA data can be used to solve real problems.  Dr. Thomas is trying to make this into more of a competitive program.  Dr. Uccellini requested information on earmarks, e.g, a table showing who/what/expected results.  Dr. Asrar noted that the Applications Division has been trying to put this information on the Web site, i.e., a one-page statement of the project and the expected results.  Dr. Asrar agreed that the information requested by Dr. Uccellini would be provided to the Committee.  

Dr. Moore recognized that an extraordinary amount of progress has been achieved over the past year.  In response to a question regarding the status of outreach and education, Dr. Asrar indicated that the formal education part is very mature (ESE has been working on this for about a decade).  There is a plan by which ESE coordinates with the Education Division and sister agencies.  The investment in education has been steady at about $10 million per year.  ESE also contributes to the institutional commitment to minority universities and underrepresented institutions.  The informal education part was just started about two or three years ago; ESE would like to build up this component, and a plan is being developed.  Dr. Bras stated that NASA needs to look at how to promote higher education in Earth science and technology.  The issue is money and excitement.  NASA could do something about the excitement aspect.  Universities tend to be “stove-pipes” in terms of disciplines.  New people are excited about interdisciplinary projects.  The IT world is the hot topic of today; IT applied to Earth and space science is also exciting.  Dr. Isakowitz noted that this is a problem that has been heard at many levels across a number of areas; the trends are very worrisome.  Dr. Bras noted that Earth sciences can have a role in supercomputing, IT, and nanotechnology.  Dr. Somerville observed that many high caliber students are less inclined to go into research.  Dr. Uccellini noted that the problem at government agencies, e.g., NOAA, is a combination of positions, salary structure, and career path.

Dr. Asrar commented on the potential University Initiative for FY 2002.  Mr. Goldin feels that NASA has not done a good job of partnering with universities across the board.  He challenged one of his senior advisors, Gen. Sam Armstrong, to lead an effort to identify where and how NASA can develop effective partnerships with universities.  Towards that objective, Gen. Armstrong has been traveling around the country for about 6-8 months and having dialogs with university presidents and deans.  Clearly, the single PI grants are not very useful in establishing “centers of excellence.”  NASA must think about long-term commitments for centers of excellence.  With that thought in mind, NASA held a one-day cyber conference to describe the programs in the agency that are targeting universities.  Mr. Goldin’s goal is to grow NASA’s investment in science and engineering in partnership with universities.  Mr. Goldin has had extensive discussions with the Administration about this initiative and has managed to grow the S&T account to fund this initiative.  Dr. Isakowitz noted that OMB has not been given a presentation yet on this initiative.  In the FY 01 budget, OMB had a discussion with NASA on core competencies—it challenged the agency to identify core competencies in a way that they can be validated, and to think about reforms to retain the best and brightest.  OMB is looking at what can be done through existing or new legislation.  A key question is:  In what way can universities be tied into the issue of core competency in helping NASA carry out its mission?  Dr. Dozier observed that there are some things that NASA can do to increase its attractiveness to the university community without spending a lot more money, e.g., stability of funding from year to year.

Status of the Science Implementation Plan/National Research Council (NRC) Review

Dr. Kaye described the NRC review process and participants, summarized the NRC report, and discussed ESE’s response.  A request for NRC review of the Science Implementation Plan was made in February 2000.  The NRC sought involvement from several NRC boards and commissions.  NASA provided additional written material and detailed briefings.  The NRC report contained overall positive statements.  There were nine formal recommendations and 12 pages of more detailed comments that provided the context for the recommendations.  The NRC also provided the comments from the individual boards.  The NRC found the Plan to be a useful document for planning the ESE program and budget.  It found that the detailed science questions are consistent with the recommendations from previous NRC reports.  The NRC felt that the prioritization criteria are reasonable, but it was not clear how the criteria were used to select the science questions posed in the Plan.  As a result of the NRC review, there were several major changes to the Plan:  an executive summary was added; the questions were reworded to better describe the research; a short section on data and information systems was added; tables were modified to include key in situ measurements; many minor wording changes were made, and some text was added for emphasis; and input was obtained from a “Science Implementation Plan Writing Team,” which included some ESSAAC members as well as several members from the community.  Dr. Kaye showed the revised list of science questions.  They are grouped into variability, forcing, response, consequences, and prediction questions.  Dr. Kaye provided a sample of some of the things that ESE did to document the evolution of the questions.  The Enterprise will release the Research Strategy and theme chapters to the public this month.  During Dr. Kaye’s presentation of the changed questions on variability and forcing, Dr. Moore suggested looking very carefully at the text associated with each of the questions to make sure that it captures the same richness that was originally intended.  The ESSAC suggested that a timeframe for the “operational potential” parameters be defined (ref. the Table of Observational Parameters:  Prediction).  ESE should think about how these parameters are going to be used and be very clear about them.  

The Research Strategy provides questions, required data sets, and priority criteria.  The science questions should be addressed in a logical order.  The priority criteria in the Research Strategy are applied to the questions to identify candidate missions, then to the candidate missions to set priorities.  Dr. Kaye indicated that the revised Plan is ready to be made generally available in this revised form with ESSAAC concurrence.  He invited final comments from the Committee.  The Plan will be a “living document” with comments collected and periodic revisions made.  The Enterprise has begun to identify candidate missions for the next decade.  

Discussion:

Dr. Moore observed that NOAA and NPOESS only come in under the final chapter on Prediction; this could be misinterpreted and would be worth another look.  Dr. Washington noted that there are some letters from Mr. Goldin regarding responsibilities to be turned over to NOAA (transferring research to operations); NOAA has not responded to this letter.  This transition does not appear to be embodied in the Plan.  Dr. Kaye indicated that the Plan focuses on answering the questions in the 2001-2010 timescale.  NASA’s commitment is to provide what it takes to answer the questions.  NASA wants to have balance; there must be systematic measurements and there must be exploratory measurements.  In some cases, the Plan will be limited by funds.  The Plan is more of a strategy document than an implementation document.  Dr. Bras argued that NASA should be careful in pushing too much on the longer-term issues; getting into the longer term issues of operational data collection would be a mistake in this document.  From a science perspective, we need to be involved in long-term data collection; however, there is a difference between the operational end and the scientific need for long-term data sets.  Dr. Hartman noted that the Plan is a Research Strategy document for NASA; he agreed that it would weigh this document down to try to address the NASA/NOAA issues.  The ESSAAC discussed the chart on the logical progression of science questions.  Dr. Somerville was concerned that this chart would be subject to many different interpretations in terms of the importance of the science questions.  While the chart may have been useful in discussions with OMB, the ESSAAC agreed that the table should not be put into the document.  Dr. Bras was concerned about whether effective processes were in place to continue to refine and revise the document.  This document is vitally important to what ESE does; it must be a living document.  Dr. Kaye noted that the sensitivities about the importance of the document have been heightened throughout the organization.  He agreed that ESE needs to have a process in place; the document needs to be revisited on a regular timescale, e.g., every two or three years.  ESE will revisit the document in partnership with the community.  Dr. Bras requested that ESE present to the ESSAAC a proposed process for updating the Science Implementation Plan on a regular basis.  Dr. Kaye took this as an action item for the next meeting.  Dr. Kaye noted that the Government Performance and Results Act (GPRA) process will drive the assessment of how ESE is doing towards answering the questions.  ESE is using the scientific questions as the objectives for the targets in the GPRA performance plan.  Dr. Moore observed that there is a short version of the Science Plan in the Strategic Plan.  In order to help OMB in the coming years, ESE should think of preparing a shorter, “sales” version of the strategy document, e.g., show the practical benefits to the public.  It would be valuable for the Committee to have input on such a document.  The ESSAAC endorsed the revised Research Plan and emphasized that it should be released to the public as soon as possible.

Wednesday, December 6

Applications Strategic and Implementation Plans

Dr. Michael Thomas discussed the strategic plan process.  The draft plan was completed in June; it has been reviewed and publication will occur in January.  The Implementation Plan is now in progress.  The group at Headquarters will be divided into three teams—applications, outreach, and education.  The Applications Program is implemented at Stennis; the Education Program is implemented at Goddard.  The Headquarters staff will be about 10 people.  The total budget is $100 million.  Assessment panels are being formed for each of the four Applications theme areas—environmental assessment, resource management, disaster management, and community growth.  The analysis part of the planning process is working in a trade space; the purpose of the analysis planning is to make an investment recommendation.  This year, there will be recommendations in the March timeframe that will be part of the budget process in the summer.  Other NASA Centers, other agencies, and local governments are expected to participate in the theme assessment panels.  The balance of investment across the sponsored project portfolio is planned to shift gradually from pioneering applications research to the partnering and “hands off” required to make applications operational.  To achieve this, the Applications Division must be more closely coupled with the science and technology Divisions.  The FY 01 budget calls for 12 separate earmarks totaling about $43 million.  About $20 million of this is associated with commercial data purchases to meet Earth Science and applications needs.  The list of commercial data that has been purchased is available on the Website.  Dr. Moore observed that this should be more aggressively marketed to the scientific community.  Dr. Uccellini noted that one of the positive things that has come out of this earmark is the data distribution to universities that have not traditionally been involved in remote sensing.  In response to a question, Dr. Thomas indicated that the baseline budget is about $70 million; all of these earmarks have come with additional funding.  

The Applications Division is issuing several solicitations this year.  The BAA, “Opportunities for State, Local, Regional, and Tribal Governments to Utilize NASA and Commercially Developed Data and Capabilities” is in final draft.  USDA has agreed to do a joint solicitation with NASA.  Within the joint NASA/DOT research program in transportation, four long-term research grants were awarded to university consortia and nine short-term applications development contracts were awarded to commercial companies.  The Division is developing another joint solicitation with the science Division related to natural hazards.  The Applications Division is currently staffed by 5 civil servants and 3 IPA’s.  A total of four new positions have been recruited and an additional three billets have been requested.  The education and outreach activities within the Applications Division support the entire Enterprise.   Dr. Thomas highlighted the progress in each of the four themes.  As part of the State/Local/Tribal Initiative, NASA has had a series of Workshops to discuss potential applications projects.  In terms of education and outreach, the Division is in the process of implementing a plan for formal, informal, and professional development activities.  The professional development activities are new for FY01.  As a normal part of a mission or program, about 3% of the funding will be for education and outreach activities.  This is part of the education strategy approved by the Associate Administrator.  The ESSAAC discussed how to most effectively spend the funds for education and outreach.  Dr. Dozier noted that in the ESSP proposals, the scoring of the education section was done by a separate education panel, and there was a fair amount of dissatisfaction in the science panel over the scoring and rating of the education components.  The Eigert Program (graduate fellowships) is a good, targeted way to develop the workforce.  Dr. Moore encouraged the Division to put more focus on the education and outreach aspects of the Division.  NASA’s Enterprises have a large leverage potential, particularly on the formal side.  The investments here could pay off later in applications.  He encouraged investigating ways to do focused initiatives on formal education.  The Global Change Fellowship Program created a major change over 10 years.  Several of the ESSAAC members felt very strongly about education and outreach.  It is a good idea for major missions to devote a fixed percentage of their cost to this area.  There is a huge community that would be very supportive and help to develop the Enterprise’s program.  The Agency and the Enterprise must think about the employees of the future and make investments in this area.   Dr. Thomas reviewed some of the education activities in progress in the Division.  

Outreach is the least well-formed of the groups to date.  An Outreach Strategy has been drafted and an Outreach Implementation Plan is in progress.  The Division has completely redesigned the Applications Web page.  The projects database is a part of the Web page and all 250 projects are in the database; it can be searched in multiple ways.  The new Web page should be ready in about a month.  The Division is also working on a new Earth Science Enterprise Web page.

Discussion:

Dr. Bras observed that Earth Science is the worst taught subject in high school; it is usually not connected to physics or chemistry is often boring to students.  NASA could help; one suggestion would be to take an excellent teacher to help train other teachers through long-distance learning, using high-tech facilities.  Dr. Asrar noted that there are a number of K-12 activities; the NASA Education Division is the lead for the Agency and has formal training activities similar to Dr. Bras’ suggestion.  ESE has been supporting a number of activities around the country; the issue is magnitude.  The focus is on activities that can be replicated easily for the most impact.  The ESSAAC discussed whether there should be another Subcommittee for the Applications Division.  Dr. Uccellini strongly recommended some iteration process with the ESSAAC (or a subgroup of the ESSAAC) on the applications strategy document.  Dr. Washington suggested that the Division seek out some advisors from the community to provide input on the plans and activities, rather than have a formal Subcommittee to the ESSAAC.  Dr. Asrar invited input from the ESSAAC on the education program and the investment.  Dr. Dozier thought that a Subcommittee would be a good idea; however, the outside expertise needed to address some of the applications issues is different than the expertise needed for the education activities.  The question is whether it is possible to advise the Division with one Subcommittee.  Dr. Asrar asked the ESSAAC to consider a working sub-group to help develop the plans.  Dr. Somerville suggested that some of the ESSAAC members could volunteer to serve on the advisory working group that Dr. Thomas is forming.  Overall, ESSAAC agreed on the importance of the activities in the Applications Division and the need for external input on the strategic plan.  The Applications Strategic Plan should be compatible with the Enterprise Strategic Plan.  The ESSAAC strongly encouraged the Applications Division to form an advisory group and have a couple of ESSAAC members serve on that group; it should review the Applications strategic plan.  The Division should report to the ESSAAC on the results of this review.  Dr. Asrar requested that a more extensive presentation on Education be on the agenda for the next meeting.
Dr. Uccellini noted that he was pleased to see the link with FEMA; he indicated that he would like to see if the local emergency management community is tied into the ESE activity.  With respect to education, he encouraged the Division to check in with the programs in the AMS.  He encouraged NASA’s participation in activities with underrepresented universities and communities, e.g., Howard University.  

FY2002 GPRA Performance Metrics/NAC Report

Mr. Andrew Hunter provided an overview of the GPRA Process, discussed the FY2000 Evaluation that was presented to the NASA Advisory Council (NAC) on December 1, provided an overview of the FY 2001 outlook, and presented the concept for the proposed FY2002 plan.  He noted that there are real challenges in defining appropriate metrics, especially for basic research, much of which is long-term and continuing in nature.  The timing associated with the development of GPRA performance plan complicates the metric development.  Three performance plans are usually in play at any one time:  the performance report for the completed year; the performance plan for the budget planning year; and the performance plan (tracking plan) for the present budget year.  OMB has expectations on what the metrics should be—measurable, quantifiable, reflective of annual achievement, and auditable.  ESE has moved toward “science as outcome” as the basis of the performance plan and is concentrating on the science questions in the FY 2002 plan.  Although the GPRA Performance Report was intended to be the means by which Congress can make budget decisions, the latest Appropriations did not mention very much about GPRA being linked to the budget decisions.  Mr. Hunter discussed the implementation process for the Performance Plan.  Metrics are now tied to the science questions, which derive from the strategic plan.  The ESSAAC has input on the performance targets.  The targets are tracked on a monthly basis and management is kept informed of the status.  Performance for the prior year is reviewed with ESSAAC.  ESSAAC can get involved at the following points:  in the April/May 2001 timeframe (for input to the FY03 metrics); and in the October/November timeframe for the report due to Congress by March 30.  Mr. Hunter noted that the challenge is how to communicate year to year progress with long-term research activity.  Useful outcomes for basic research are difficult to measure on an annual basis.  Annual metrics for multi-year research and development programs tend to be “output” in nature since the program is not mature enough to deliver “outcome” results for several years.  ESE has had limited success in coming up with satisfying metrics that are sufficiently quantitative and reflective of the complexity of the efforts involved.  Defining quantitative measures is difficult; advance planning is also difficult, especially if metrics are tied to launch dates.  A potential alternative approach would be to have external review of research program components.  About one-third of the research could be reviewed triennially and regular scrutiny would be obtained.  Community enthusiasm for expert review would greatly exceed that for analysis of GPRA measures and results.  The experience of the field Centers with expert review is highly favorable.  Changing to this approach would require OMB approval.

For the FY2000 Performance Targets, ESE’s self-assessment was:  7 targets exceeded performance; 37 targets achieved performance; and significant progress was made on three (they will be achieved next year).  There were no failures.  The NAC suggested adding one blue (transfer of two technologies to commercial groups) and one yellow (self-sustaining RESAC), and deleting two greens.  The FY2001 plan is being updated to reflect some changes; the indicators are being grouped by target.  Mr. Hunter discussed the targets on the “watch list”, e.g., those indicators that are at risk.  ESE will not meet the target to develop the first global sample of vegetation height and vertical structure.  The target associated with use of the Jason satellite data is dependent on the Jason launch.  The target to obtain the first daily diurnally integrated estimates of surface UV radiation using satellite data for the entire sunlit Earth will not be met (it is dependent on Triana).   Dr. Moore noted that ESE should err on the side of caution with respect to indicators on the watch list.  Mr. Hunter discussed how the FY2002 plan is structured.  The Performance Plan and budget reflect the relationships among the strategic plan objectives, the research questions/targets, the required observations, the enabling activities, and the applications outcomes. Mr. Hunter provided an example of one of the targets in the FY02 Plan.

Discussion:

In response to a question, Mr. Hunter indicated that there are few performance measures associated with prediction; it is too early yet.  Dr. Uccellini noted that performance measures with respect to research and operations will be harder to separate five years from now.  He felt that there should be prediction measures in the Plan.  Dr. Somerville observed that there is danger in having targets that are imperfect measurements of success.  Much of research is serendipitous and is difficult to measure.  We must find a way, even after the fact, to take credit for significant discoveries.  Dr. Hartman noted that the measures have to do with launching hardware or obtaining data sets; the difficult questions are:  How do you measure “understanding?”  How can the quality of the research program be quantified? Dr. Asrar noted that NSF and other research organizations in the government are also struggling with this issue.  Dr. Bras observed that the FY 2000 and the FY 2002 plans are very different; he was concerned that some groups may not understand the 2002 plan. How does NASA assure uniformity across the Enterprises in the self-assessment?  With respect to subjective assessment, Dr. Somerville noted that expert judgment really matters.  Dr. Uccellini stated that compressing the time from research to applications is being used as a measure in NOAA.  The compression aspect could also be used as a metric by ESE.  With respect to the question of uniformity among the Enterprises, Dr. Kaye noted that each Enterprise starts the process independently, but the targets are screened and by the time they leave the Agency, they meet uniform standards.  The emphasis is on outcome metrics, which are harder to quantify.  There is variability among the output and outcome metrics across the Enterprises.  ESE tries to stay away from output metrics.  In response to a question, Mr. Hunter indicated that ESE’s FY02 concept for performance measurement has been accepted within NASA; however, it has not yet been approved by OMB.  

The ESSAAC felt that the direction of ESE on the FY2002 Performance Plan was reasonable.  Some objective, quantifiable measures should be possible.  At some point, it may be worthwhile to come up with a subjective evaluation/look-back by an independent, expert group.  Dr. Moore suggested that the investigators could provide input on how they contributed to the objectives.  This could give the Agency a database that an independent group could look at.  Dr. Bras agreed that some kind of sampling system could be developed, e.g., selecting investigators for quality review, to assess the level of achievement.  Using a “customer survey” for customer satisfaction is another method.  Performance measures should be made available early to the community; ESE should solicit input from the community for measures for the following year.  Dr. Asrar noted that whatever is done must reflect/link to expenditures of the budget.  Dr. Bras noted that there is still an outstanding issue—where ESSAAC can provide input.  The Committee only meets twice a year and it would be difficult to devote both meetings to performance planning.  Dr. Bras suggested that all of the GPRA discussion be accomplished in the spring, e.g., a morning videoconference.  The ESSAAC did not resolve the issue of how to beset provide its GPRA input.  Dr. Bras indicated that the ESSAAC would provide comments on the metrics; with respect to GPRA input, the ESSAAC would like to see a proposal from ESE on the best way to use a half-day with the Committee.

Outreach and Visualization

Dr. Marshall Shepherd (GSFC) and Dr. Fritz Hastler showed some useful visualization tools that can be used to stimulate the education community.  Dr. Shepherd focused on data from the Tropical Rainfall Measurement Mission (TRMM).  Capabilities from remote sensing technology allows us to characterize and assess planet Earth.  The visualization capability includes the seamless merging of many data sets to view the Earth.  Dr. Shepherd showed a representation of the most recent El Nino and illustrated how the changing Earth and climate can be used to stimulate the general public as well as the education community.  Dr. Shepherd showed how data from the TRMM mission has been used to show the “engine” processes of hurricanes.  It is important to get out into the school system to explain why we are diagnosing planet Earth.  Dr. Shepherd showed a model simulating the integration of several systems and processes.  The ultimate goal is to try to understand the systems and predict the future state of climate in the atmosphere.  Dr. Somerville requested that Dr. Shepherd and Dr. Hastler email the relevant URL’s to the Committee.  Dr. Moore commented that this imagery, with voiceover, should be made more broadly available.  Dr. Shepherd indicated that the air and space information, with voiceover, is already available on the Web site.

Ongoing Missions Status/Science Return

Dr. Schiffer discussed the status of the ongoing missions and some of the exciting science results.  The flight missions fall into three categories:  systematic measurement missions, exploration missions, and technology demonstration missions.  Some of the science highlights were:  the polar ozone losses measured by TOMS, ozone trends from SAGE II and new TOMS tropospheric ozone products; ERBE and SAGE observations of the Mr. Pinatubo eruption, which showed increased solar reflected radiation and strong radiative cooling; data from TRMM, which has shown the utility of precipitation information for the improvement of numerical weather forecasts and climate modeling; the fingerpoint of the global biosphere from SeaWIFS; and total solar irradiance monitoring database from the ACRIMSAT/ACRIM III experiment.

Dr. Diane Wickland and Dr. John Ranson discussed the Terra accomplishments.  The Terra science objectives include:  providing the first, consistent global “snapshot” of numerous important Earth surface and atmospheric characteristics; improving the ability to detect the human impacts on climate; providing measurements of the effect of clouds, aerosols, and greenhouse gases; providing estimates of global terrestrial and marine productivity; providing observations that will improve predictions of climate and weather at seasonal and interannual time scales; and contributing to developing improved methods of disaster prediction.  Dr. Ranson reviewed the measurements that will be done by each of the five Terra instruments.  Along with Terra, the EOS AM constellation consists of Landsat-7, EO-1, and SAC-C. By the time of the Aqua launch, there will be a similar constellation in the PM.  Dr. Ranson described some of the Terra checkout issues.  All instruments experienced “growing pains” during checkout, but all are working well.  As of late August, data system performance has improved greatly and the backlog is being reduced.  There are huge amounts of data volume.  Many “beta” data products are now available with science quality products to be released this month.  A Science Working Group on Data (SWGD) was formed last spring to assess the state of Terra data processing and make recommendations; a workshop was held and a report submitted.  The SWGD will be chartered to address important issues regarding data. At present, very little margin exists in the data system.  Dr. Asrar indicated that the project has been asked to come up with a way to get the processing from 24 hours to 12 hours; this will create some flexibility.  NASA is about three months behind schedule with respect to release of Science Data.  Dr. Ranson showed a few highlights from Terra—MOPITT detection of biomass burning and elevated CO levels; MISR views of haze over the Appalachians and cloud heights and motion in Hurricane Debby; CERES views of short and long-wave fluxes; MODIS’ new insight into the marine biosphere (fluorescence) and gross primary production over the U.S.; and ASTER’s stereoscopic image of a recent lava flow.  To get more information on data products, go to the EOS Terra Website:  http://eosdatainfo.gsfc.nasa.gov/.  To get the latest in all of the Terra images, go to http://visibleearth.nasa.gov/.     

Discussion/Closing Remarks

Dr. Bras identified a couple of topics for the next ESSAAC meeting:  

· ESE’s efforts on education

· NASA’s efforts on university relationships

· The process for refining/updating the Research Plan on a periodic basis

With respect to the format of the meeting, the ESSAAC found it very worthwhile to have less briefing time and more time for open discussion.  It was very useful to have Dr. Asrar at the meeting.  The ESSAAC was somewhat dissatisfied with the budget discussion, e.g., they would like to have seen more detail and a discussion of where the budget problems/issues are for the Enterprise.  It would be useful to have the disciplinary program leaders at the ESSAAC meetings.  

The ESSAAC felt that ESE should have Enterprise outreach/briefings that use the visualization tools (including voiceover) that were demonstrated by Dr. Shepherd.  This would be money well spent.  Visualization tools are also powerful tools for scientists.  

Dr. Moore noted that it would be very helpful for Dr. Asrar to share with the ESSAAC the decision process for going forward with the Deep Space Calibration.

Dr. Bras summarized the issues/items raised by the ESSAAC:

· The ESSAAC expressed appreciation to ESE for a good meeting with informative presentations.

· Application and Education – the ESSAAC was pleased with the development of the plan.  The Committee strongly suggested the following:  (1) develop an ad-hoc steering group that works closely with the Director (one or two people from ESSAAC should participate, and there should be a report to the Committee at least once a year); (2) the strategic document is quite good, but the ESSAAC is concerned that it is not consistent with the style of the other plans.  The ESSAAC would like to review the Applications Strategic Plan.

· Three things came out of the presentations of the Subcommittees: (1) issues related to high-performance computing – the Subcommittees need to get briefed by NASA and report back to the ESSAAC; (2) assessment of the apparent miscommunication relative to laser/lidar sensors; and (3) issues associated with NewDISS.  Specific findings/recommendations have been drafted on these items.

· The ESSAAC would like to get a broader view on what ESE is doing on Education at the next meeting.

· The ESSAAC would like a report on NASA’s university relationship initiative.

· ESE’s Science Plan should be released as soon as possible.

· ESSAAC would like to see ESE establish a process for refining/updating the Research Plan on a periodic basis.

· ESSAAC would like to see more details in future budget briefings, e.g. the run-out numbers, trends, etc.  In addition, the Committee would like to see more transparency on how the mission queue is selected.

· GPRA – The ESSAAC endorsed the direction of the FY02 measures; where necessary, some quantitative measures should be included; in addition, some subjective measures of the Enterprise should be considered.  The ESSAAC would like to hear back from the Enterprise some suggestions on how the ESSAAC can play a more significant role in GRPA.

· The ESSAAC strongly commended the efforts done on outreach and encourage more of that type of activity

· The Committee encouraged participation from as many people in the Enterprise management as possible at the ESSAAC meetings.

· The ESSAAC has been requested by OMB to provide some “bullets” on ESE accomplishments (within the next week to 10 days).  

· The ESSAAC would like to hear more about the relationship between research and operations (ref. NASA/NOAA white paper).  The Committee would like to see some of the results.

The next ESSAAC meeting is tentatively scheduled for May 22-23 at NASA Headquarters.  Absent ESSAAC members will be polled about their availability for these dates.

Action:  Dr. Schiffer will email to the Committee members the following:  a copy of Dr. Uccellini’s MOU; budget run-out numbers; and a draft list of science accomplishments.

Dr. Bras adjourned the meeting at 2:50 p.m.
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FINDINGS AND RECOMMENDATIONS

Finding #1:  In April 2000 the Technology Subcommittee was briefed on the current state of laser/lidar technology development roadmap as related to the Earth Science interests.  The emphasis was on needs projected for the Post 2002 era of science missions.  No particular problems were noted with future development efforts.

As an unrelated activity in the summer the Agency determined that it must conduct an independent assessment of all laser/lidar-based remote sensing missions currently in development since several were reporting various schedule and cost problems.  Early indications from the assessment indicated a lack of full understanding of the state of technology readiness prior to committing to the specific mission implementation.

Recommendation:  The ESE should review the causes of the apparent mis-communication that caused it to report that its lidar and lidar sensors for FCL, Picasso, etc., were on budget and schedule only weeks before it was found necessary to subject them to external review.  The ESE should report on lessons learned and corrective measures instituted at the next ESSAAC meeting.

--------------------------------

Finding #2:  The ESSAAC Data Systems and Services and the Technology Subcommittees are unclear with regard to the Enterprise needs for high-performance and supercomputing capabilities and their linkage to the overall Enterprise strategic efforts.

Recommendation:  The ESSAAC Data Systems and Services and the Technology Subcommittees should familiarize themselves with ESE, NASA, and related agency needs and programs in high-performance and supercomputing capability for modeling and data analysis.  It should then provide an assessment and response plan to the ESSAAC at its next meeting for review and forwarding to the NAC.

----------------------------------

Finding #3: ESSAAC strongly supports the concept of a heterogeneous, distributed,  evolutionary system as described in the NewDISS Plan and within the context of NASA‚s Earth Science Enterprise Research Strategy. ESSAAC endorses the Federation of ESIPs as a key implemented example of the above concept and recommends the continuation of the ESIPs for two more years to allow for a more complete five-year experiment.

----------------------------

Finding #4:   ESSAAC recommends that a data component be included in all ESE Announcements of Opportunity (AOs), Cooperative Agreement Notices (CANs) and NASA Research Announcements (NRAs).

-----------------------------
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