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May 8-9, 2000

Monday, May 8

Introduction

Dr. Rafael Bras, Chair of the ESSAAC, called the meeting to order, welcomed members and attendees, and reviewed the agenda.  The main theme of the meeting was review and discussion of the latest version of the Science Implementation Plan.  Dr. Bras noted that several members of the Committee worked extensively on the revision of this document.  Minutes of the last meeting were approved.  In response to a question on the status of actions listed in Appendix D, Dr. Bras noted that the actions have been followed closely.   However, the NASA Earth Science Enterprise (ESE) Research Strategy for 2000-2010 was sent to the National Academy of Sciences (NAS) before the ESSAAC had a chance to review it.  Since the last ESSAAC meeting, there have been two NASA Advisory Council (NAC) meetings.  The first meeting covered the Performance Assessment of the Enterprise; this went very well.  The last meeting of the NAC was completely absorbed by the failures of the planetary missions.  The ESE successes were noteworthy.

Assessment of the State of the Enterprise

Dr. Mary Cleave, Deputy Associate Administrator for Advanced Planning, gave a general status update and discussed the results from the SAGE III Ozone Loss and Validation Experiment (SOLVE).  In the near term, the Earth Observing System (EOS) is open for business with the successful launch of Terra.  SRTM, ACRIMsat, QuickSCAT, and Landsat are all operating normally.  There are some challenges in the near-term missions—launch issues with SAGE III, Jason, and ADEOS/Sea Winds; and some technical problems with EO-1 and VCL.  Selections on several solicitations have been recently announced.  In response to a question, Dr. Cleave indicated that the Enterprise is working the funding issues associated with data archive.  In the mid-term program (through 2010), the Strategic Plan is being developed and the Research Strategy has been submitted for review by the NAS.  Formulation is proceeding for the National Polar Orbiting Environment Satellite System (NPOESS) Preparatory Project and Landsat continuity.  The Enterprise is working on a New Data Information System and Services (DISS) concept which will be submitted to the NAS this summer.  In response to a comment, Dr. Schiffer noted that the budget schedule is driving the “accelerated track” for this document.  NASA is expecting a response from the Academy this summer. Dr. Bras indicated that there needs to be a way to have the ESSAAC review documents like this before they go to the NAS.  The ESSAAC also expressed concern over the decline in the Earth Sciences and Applications budget.  Dr. Cleave noted that two workshops on the long-term vision (2025) were held in April to try to define science and applications needs in 2025 and the technology required to fulfill them.  This is the first step in an iterative process.  Dr. Cleave highlighted a number of challenges:  acceptance of the Research Strategy; laying out an observing strategy that meets the requirements of the Research Strategy: maintaining an adequate budget level; and securing partnerships with operational agencies.

Some recent science accomplishments include:  a combination of satellite and submarine measurements of sea ice; TRMM data and improved weather forecasting; dust cloud data from Terra sensors; SeaWiFS and TOMS data; and SOLVE results.  Dr. Cleave discussed some of the results of SOLVE in greater detail.  Platforms will include ER-2, DC-8, satellites, and balloons as well as ground based observations.  Dr. Cleave showed results on ozone loss and Polar Stratospheric Clouds (PSCs).  Significant ozone loss was observed (loss rates approached 2%/day in March).  Using different measurements, the decrease of total ozone over time was charted.  A wide variety of PSCs were observed.  

Discussion:

With respect to the evolving long-term strategy, the Enterprise is trying to positions itself to do more science-observation driven, interpretative models.  The long term vision will be more focused on technology development.  Dr. Dozier noted that it is difficult to guess what the issues will be in 2025, and it is not clear what the planning group strategy should be.  How will we contribute to what will be needed in 2025?  Dr. Falkowski noted that NASA is not mandated to do operational things, but in the long term, we need very long-term data sets.  This is inconsistent with NASA’s mandate, and this issue needs to be addressed by the Administration and Congress.  NASA should have a claim on the data stream for long-term analysis.  This is a key element for the future of the Enterprise.  What drives operational measurements is the requirement to be on station all the time. For research quality long term measurements, documentation of calibration, accuracy, and traceability are the essential elements. The case needs to be clearly made for some fraction of the resources to go into systematic long term measurements.  Dr. Kaye noted that this issue has been raised at high levels, and everyone recognizes the difficulty of the job.  NPOESS will be the early example to demonstrate how well the challenge can be met, i.e., one system dealing with long-term aspects.  Dr. Canavan noted that the long range strategy indicated a plan to start transitioning the science instruments to the operational measurement community.  Now is the time to resolve this issue.  Dr. Cleave indicated that she is working on this; once the science and applications plan is accepted, NASA can start working with the operational agencies on implementation of the transition.  

Dr. Schiffer noted that Mr. Goldin has written to the President’s Science Advisor about the problem of the transition of research observations to operations.  Last fall, NASA and NOAA submitted a joint white paper on the process to implement transition; to date, there has been no response.  ESSAAC felt that this issue is not being adequately addressed; it needs some “engine” at higher levels.  Dr. Hartmann observed that the Earth monitoring problem has fallen through the cracks.  The question is:  What is the extent of NASA’s commitment?  Dr. Molina expressed concerns with the science itself; some issues are not being addressed as thoroughly as they should be, e.g., atmospheric chemistry.  Dr. Bras noted that Dr. Asrar has stated that long-term monitoring is not NASA’s mission.  This issue has been raised by the ESSAAC many times in the past.  He observed that the ESSAAC needs a statement of the status of Enterprise planning, e.g., the long-term issues and the vision of Earth Sciences in NASA.  Dr. Katsaros noted that both agencies do some climate prediction, but neither agency has a climate mission.  Dr. Wofsy also highlighted the issue of the lack of a clear, compelling argument for a global change mission by any agency.  Dr. Schiffer noted that under current budget constraints a program for long term monitoring will take away funds from other areas (the exploratory missions). We need to very carefully think about what needs to be measured over time.  In general, the ESSAAC felt that long term Earth observations, when driven by science,  should be part of NASA’s mission.  Dr. Moore agreed that there is a need for long-term overarching measurements and there is a role for both NASA and NOAA.  However, there has been minimal follow-up to the letter that went to OMB, and we are in danger of losing a central aspect of the U.S. program on global change.  Dr. Schiffer noted that there used to be a systematic process for transition (the Operational Satellite Improvement Program) that was canceled about ten years ago; nothing has taken its place.  Dr. Dozier stated that some R&D questions require 25-30 year data sets that come from operational programs.  He felt that NASA and the ESSAAC should look at the question of what is needed to make some of those operational systems suitable for addressing science questions.  Dr. Somerville suggested that the ESSAAC draft a summary position to take to the NAC.

Applications Program Status

Dr. Michael Thomas, Acting Director of the Applications, Commercial and Education (ACE) Division, provided an update on the status of the applications program and discussed the strategic plan and the operating plan for 2001.  The goal of the ACE Division is to turn ESE capabilities into practical tools for solving real world problems and stimulating interest in Earth Science missions among students.  The ACE Division is more oriented to the perceived needs of society in the short term.  Goals and objectives are developed from national issues and needs.  State and local governments represent a large customer community that generates needs.  Other ACE stakeholders include:  NASA, the Executive Branch, and the Legislative Branch; partners in applications activities; users of ACE applications; the business community; educators; and private citizens.  Commercial partners will be brought to the table to help develop applications products.  The objectives of the Applications Group (about 70% of the Division) are to identify priority issues, determine how those issues can be addressed, and develop and implement demonstration projects.  The applications theme areas are:  environmental quality, community growth, disaster management, and resource management.  The pilot projects fall into these areas.  Dr. Thomas described the model for the applications process, including the financial model/project funding profile.  The Teams assembled to attack the projects are vertically integrated (customer/user, scientist/technologist, operational supplier, maintenance, education/training, and business process engineering) from the very beginning.  The Education Group encourages careers in scientific, engineering, and mathematics disciplines, and informs the public through museums and education and community groups.  It also enables training in the workplace for new applications and technologies.  The Outreach Group communicates the programs and projects to the stakeholders through exhibits, tours, events, conferences, publications, and Web sites.  The ACE acquisition strategy for projects is broadly defined solicitations that attract users beyond the science and technology community; characteristics include a long open period, easy submission format, and multiple awards throughout the year.  The funded activities will be selected competitively according to established criteria—importance, ability of NASA to play a key or unique role, partnership investment, cost/benefit, documentable results, and commercial impact.  The Lead Center for Applications is Stennis Space Center; the Lead Center for Education is Goddard Space Flight Center.  The Lead Centers are responsible for program implementation and management.

In response to a comment about Ikonos , Dr. Schiffer noted that there was a Congressional earmark for a buy of Ikonos data, and NASA is currently processing proposals to use this data.  Dr. Somerville noted that with respect to Education, other parts of NASA (e.g., Space Science) have been ahead of ESE, and the more focused activity of the ACE Division is a welcome initiative.  With respect to teacher training, Dr. Thomas noted that there has been some discussion of this element.  He indicated that he has the action to consider how the Code Y missions can have an analogous education component.  Dr. Falkowski emphasized the importance of K-12 education to Earth system science.  Dr. Kaye indicated that there is a sense that Code Y has targeted the “insiders” rather than the “outsiders.”  However, some recent solicitations contain an outreach component.  Dr. Thomas added that it is important to have outreach be a part of the selection criteria.  In response to a question, Dr. Thomas indicated that almost all of the activities of the ACE Division are “market pull.”  The demonstration program is a large part of the ACE budget.  An informal, ad hoc group (mostly industry people) is being put together to review the strategic plan and the operational plan.  Dr. Bras indicated that if there is an advisory group, it should be a Subcommittee under the ESSAAC, since the Committee has the advisory responsibility for applications as well as science.  Another way to address this would be to have more applications people on the ESSAAC.  

Future Goals and Government Performance and Results Act (GPRA) Metrics

Dr. Richard Beck provided an overview of GPRA and what has been learned from the 1999 and 2000 experiences.  ESE is trying to improve upon the metrics—to define aspects over which ESE has control; to find metrics that measure outcomes rather than outputs; and to mature the system to have involvement of people at lower levels.  The 2001 metrics have already been submitted to Congress and are awaiting approval; ESE is in the process of developing the 2002 metrics.  In 1999, 25 targets were fully achieved; there were about 10 metrics on which there was sufficient progress, but which were not fully achieved in that year.  For 2000, 10 targets have been completed and 30 are on track.  There are three on the “trouble” list.  Dr. Beck showed the metrics completed to date; most involve data availability.  ESE is trying to move toward metrics that include representative benefits of the data, rather than just data availability (outcome vs. output).  Targets at risk for completion in 2000 include:  one sustaining RESAC; a second set of data over Antarctica; and a high resolution estimate of the state of the Pacific Ocean as part of the GODAE.  Targets on the trouble list are:  launch of Jason (this will not be completed in FY 2000); airborne mapping of layers within the Greenland ice sheet; and development of 20 new commercial products.  Dr. Dozier suggested that the ESSAAC be involved in formulation and review of the metrics. Dr. Wofsy noted that it is important to review results. He recommended that more “results-oriented” metrics be appropriated, e.g., measurement of ozone.   Dr. Bras reported that initially, the ESSAAC was resistant to extensive involvement in evaluation of the metrics.  In response to a comment about the rather uneven treatment of metrics by the various advisory groups at the NAC, Dr. Cleave noted that the Chief Scientist, Dr. Kathie Olsen, is working on getting consistency in science metrics among the science Codes (S, U, and Y).  Dr. Canavan observed that very few of the metrics seem to capture the risk elements of the program, e.g., innovations required for making new measurements.  Dr. Bras indicated that there should be some value judgment on what is most important among the metrics, but the NAC has stated that all metrics are weighted equally.  Dr. Beck noted that ESE is taking another look at the 2001 metrics and is developing those for 2002.  Dr. Bras indicated that there should be metrics that measure customer satisfaction (still outstanding from the last Committee report).  In response to some member comments, Dr. Bras posed the question:  How much more involved does the Committee want to be in the metrics process?  If it does want to be involved, what is the timeline?  Dr. Dozier indicated that there should be an opportunity for outside review of new performance measures.  Dr. Kaye invited individual members of the ESSAAC to indicate their interest in reviewing the metrics from his Division.  Dr. Beck indicated that the spring ESSAAC meeting (now) would be the appropriate time to affect the 2002 metrics.  The ESSAAC discussed the launch delay of SAGE III and how it should be handled from a performance assessment standpoint.  Dr. Bras observed that although NASA cannot affect the Russian launch vehicle, the Agency was responsible for selecting the partner and should have responsibility for the mission.

ESE Budget Presentation

Dr. Beck discussed the ESE budget environment.  NASA’s Earth Science program is at a turning point.  The new philosophy developed over the past three years is now a part of how ESE does business.  The first series EOS and Earth Probes launches are underway and results are becoming more prevalent.  External stakeholders are increasingly interested in more detailed aspects of ESE programs, e.g., the relevance and benefit to society and the rationale for deciding on the sequence of research activities and missions.  At the same time, the potential for budget growth has been unlikely for several years and funding flexibility has been greatly reduced.  The future budget run-out for ESE is level, at a reduced magnitude than at present.  The program is in transition and there is limited help from the outside until the future directions of ESE are defined in the Science Implementation Plan.  Dr. Beck showed the FY 2001 budget breakdown of the four areas:  ACE ($96 million), Research ($353 million), Mission Implementation and Operations ($861 million), and Technology ($111 million).  In response to a comment, Dr. Thomas indicated that ACE is looking to grow in funding through 2005 by means of supplemental increases from Congress.  The budget strategy is to deliver the community-validated Science Implementation Plan and ACE Strategy.  Program planning must be expressed in terms that are compelling and relevant to the public.  ESE must also continue to refine the linkage of follow-on missions to the Science Implementation Plan.  In addition, the Enterprise must take added steps to better anticipate potential issues to ensure effective conduct of missions and deliver on commitments.  In response to a question, Dr. Beck noted that reserves vary by project.  Across the program, Allowance for Program Adjustment (APA) has been exhausted.  Dr. Canavan noted that the challenge is not doing the job, but being allowed the flexibility to do the job.   Dr. Falkowski added that the key is to make Earth Sciences a truly integrated program and get data distributed to scientists that work in teams.  The problems that ESE works on are considered important to the extent that they have some practical benefit.  This is another argument for a more integrated program.  In response to questions about the declining ESE budget, Dr. Beck noted that it is hard to sell future missions in the out-years when a number of missions are in the launch queue and results have not yet come in.  In response to a question regarding comments on funding withheld by OMB, he explained that OMB will not allow ESE to distribute the 2001 funds for EOS follow-on missions until the Science Implementation Plan is completed and effectively reviewed by the science community.  Top agency priorities (after safety) are Space Station and Shuttle; however, the Administrator has openly supported the ESE program.  In response to a question, Mr. Deck indicated that the current version of the Science Implementation Plan is in good shape to answer the OMB concerns and the issue of outside relevance.  Dr. Canavan posed the following question for consideration:  What would be placed at risk if ESE got the mid-term post-2002 missions but did not get the required funding level?  In response to a question, Dr. Beck noted that any budget changes among flight hardware, science, and technology must go to Congress for approval.  Dr. Kaye added that Dr. Asrar is committed to protecting the research line in ESE.

Strategic Planning Status Overview – ESE Vision

Mr. Greg Williams discussed the status of the ESE Strategic Plan.  The Plan must communicate the value of ESE in a convincing way to the stakeholders, serve as a guide to ESE participants, and meet the Agency’s requirements.  Dr. Falkowski suggested that some careful thought be given to making the goals and objectives more relevant to the general public stakeholders.  The Administrator has given some direction on the Earth Science strategy, e.g., show why NASA is in this business.  OMB has provided its view on what makes a strong space science program.  This includes a discrete list of driving questions that ask for definitive answers, well-defined science requirements, achievable missions that build toward a greater goal, and integration with technology and research investments.  Dr. Wofsy observed that a set of driving questions that ask for definitive answers is particularly inappropriate for Earth science.  However, a lot of problems have come from the lack of well coordinated, well-defined science requirements.  Within the Enterprise Strategic Plan, there are three components:  the Science Implementation Plan; the ACE Strategy; and the Technology Strategy.  Mr. Williams showed the integrated strategic planning schedule for all of the documents.  The ESE Strategic Plan addresses three timeframes:  near term 1999-2002 (characterizing the Earth System); mid-term 2003-2010 (understanding Earth System change); and long-term 2010 and beyond (predicting Earth System change).  Dr. Somerville expressed concern about the labels assigned to the timeframes, noting that all of these are going on now.  With respect to predicting Earth system change, Dr. Kaye noted that NASA is trying to improve the linkages with NOAA.  Dr. Falkowski stated that the major concern should be distinguishing between natural and anthropogenic effects on global climate change.  On the long-term, there should be some closure on the anthropogenic effects— a purpose of the U.S. Global Change Research Program (USGCRP).  This should be a long-term goal.  Mr. Williams asked for Committee input on how he could better characterize the timeframes.  Some suggestions were:  the characterization should resonate with the stakeholders; the long-term timeframe should include more than climate and natural hazards; e.g., it should also include ecosystem degradation and global pollution.

Mr. Williams reviewed the outline of the table of contents of the Strategic Plan.  The introduction makes the case for why NASA should be in the business.  The second section outlines the ESE mission and the goals.  The rest of the plan addresses the three timeframes.  As currently stated in the Strategic Plan, the ESE mission is “to develop a scientific understanding of the Earth system and its response to natural and human-induced changes to enable improved prediction of climate, weather, and natural hazards for present and future generations.”  The ESSAAC felt that the restriction to climate, weather, and natural hazards was too narrow.  For example, pollution and aerosols that affect climate and ecosystems should be included.  Dr. Falkowski emphasized the importance of distinguishing between natural and anthropogenic effects.  At some point, this has to be the main goal.  Some of the ESSAAC members recommended stopping the mission statement at the end of the first phrase.  Dr. Washington observed that the mission statement actually applies to the USGCRP; it should contain NASA-unique aspects, i.e., there should be something to distinguish the Agency’s mission.  Dr. Schiffer asked ESSAAC to propose some specific wording for the mission statement.  Dr. Bras formed a small group to work on this.  Overall, the ESSAAC felt that the ESE Strategic Plan was a good document.  

Mr. Williams discussed the three goals—one focused on science, one focused on applications, and one focused on technology.  The draft plan has been reviewed with ESE management at Headquarters and the field Centers.  ESE will seek formal concurrence within NASA this summer and will be ready to publish the Plan in September (with the NASA Strategic Plan).  The FY 2002 budget and performance plan will be based on the new ESE Strategic Plan.  Mr. Williams offered some candidate titles for the ESE Strategic Plan and requested input from the Committee.

Dr. Hartmann suggested that the three timelines could be expressed as follows:

· near-term:  launching the first series of new satellites

· mid-term:  the data collection and analysis period for these new satellites

· long-term:  assessing and answering the natural vs. anthropogenic question and predicting future effects

Dr. Moore noted that there is still a danger in giving a sense of three discrete sets of activities.  A set of other observations also needs to be made in the out-years.  We should not give the impression that the program ends in 2010.

Dr. Falkowski stated that what is missing is an overall architecture for an observational system.  We have not developed an integrated program from the bottom up.  There is an opportunity now to put together a “Vision” group to develop observational matrices and a strategy for the program 10-20 years out.  Dr. Moore noted that the issue is how to bridge the five Earth system science questions, which are well stated in the Research Strategy document, to the lengthier set of science questions against which progress can be measured.  Dr. Somerville observed that the natural system by itself is of great interest and does not carry the political “baggage” of anthropogenic drivers.  Dr. Canavan observed that in the Strategic Plan, there was not a clear mapping of missions to goals (an important element cited by OMB).   Dr. Kaye and Dr. Cleave noted that it is difficult to put specific mission concepts into the Plan until the Science Implementation Plan is approved.   The ESSAAC discussed the problems with the former Earth Observing program.  The large platforms were an issue.  Technology development was mixed up with the science program.  There are advantages to having elements on shorter cycles—they are more adaptable to changing science requirements and easier to sell.  Dr. Moore expressed some concern with the faster approach and observed that the declining budget line could decline even faster.   Dr. Wofsy expressed concern about the lack of priority among the science sub-questions in the Research Strategy.  If not addressed there, the priority should be included in the Science Implementation Plan.  Dr. Bras requested that any Committee comments on the Research Strategy be sent directly to Dr. Kaye.  

Tuesday, May 9

Summary of the First Day

Dr. Bras called the meeting to order and recapped the previous day’s discussions.  He noted that the ESSAAC is eager to see the strategic plan of the Applications group.  A more integrated Applications activity will benefit the Enterprise.  With respect to metrics, the Committee felt that it should have input into the nature of the metrics.  In the future, before the spring meeting the Committee will receive information on proposed metrics for the next cycle.  The Committee discussed the budget and the budget cycle; it is not clear where the mandated numbers come from.  There was concern about the declining budget line, and the ESSAAC was keenly interested in the debate with OMB on the out-year budget.  The ESSAAC is not confident that NASA can even count on the declining budget line.  The Committee commented extensively on the draft Strategic Plan.  On the whole, the ESSAAC was very pleased with the draft Plan.  The science questions are clear and presented well.  Suggestions were made on the mission narratives.  

A recommendation was drafted on the issue of long term measurements for the study of global change.  It stated that NASA should identify and rank the most important long-term data sets needed for global change science, and allocate a fraction of the ESE budget (for example, 20%) to providing these data sets.  Dr. Asrar noted that this issue has been addressed to some extent in the Science Implementation Plan by creation of a separate line for systematic measurements; however, ESE has tried to avoid pre-allocating a portion of the budget.  The question that remains is:  How do we go about determining the fraction that should be allocated to this element?  ESE needs to establish a process by which to determine the right balance between systematic measurements and exploratory measurements.  Dr. Hartmann noted that the statement did not distinguish between traditional operational measurements and those measurements to be used to determine global change.  Getting the right data sets is a research problem in itself.  Dr. Dozier stated that the key is for NASA to take the three actions cited:  design and fly some dedicated missions to obtain the long-term data; develop programs to improve operational missions so as to meet the long-term data needs; and utilize NASA’s advanced technology capabilities to develop cheaper and lighter instruments and platforms to measure the needed variables.  Dr. Schiffer observed that the most difficult aspect is how to do the prioritization of the most important long-term data sets.  Dr. Katsaros noted that the “value-added” aspect is only available if the activity stays in the research agency.  Dr. Bras highlighted the key items:  fine-tune the difference between operations and science data; make sure there is a funding/allocation process to achieve the right balance; include the interest of other agencies; and identify the parameters and variables that should be measured.

Dr. Bras suggested that the Committee draft a statement to be taken to the NAC based on the findings and recommendations contained in Appendix D. Dr. Asrar noted that an issue has been that ESE’s mission statement has been too broad.  Dr. Bras suggested that the Committee consider a revision to incorporate NASA-unique language.  The ESSAAC proposed a revised mission statement at the conclusion of the meeting (refer to closing remarks).

The OMB Budget Process:  the 21st Century Research Fund and Science & Technology Initiative; NASA’s FY 2001 Request and how Earth Science Fits into it

Ms. Sara Horrigan from OMB gave an overview of the OMB organization and the OMB budget process.  OMB is part of the Executive Office of the President (EXOP), and has about 500 personnel, almost all of whom are civil servants (staff in the Resource Management Offices).  The rest of the EXOP are political appointees.  NASA’s budget is handled under the Science and Space Programs Branch within the Energy and Science Division.  The Branch works closely with the Office of Science and Technology Policy (OSTP).  This year, there is asignificant on-budget surplus.  (Both sides have taken the Social Security surplus off-budget.)  The President’s budget proposed discretionary increases above a freeze level, which would allow continuation of services.  The Congress does not recognize this discretionary level; the major issue is over the amount of the proposed tax cut.  Ms. Horrigan discussed the discretionary spending levels, 1998 through 2001.  There is still an issue with caps.  The President’s proposal for discretionary spending for 2001 was $614 billion; the Congressional resolution is coming in around $597 billion.  Ms. Horrigan also discussed overall funding for R&D.  The total 1999 projection is at 2.9% of GDP; however, the federal government investment has been rather flat and private industry has increased investments over the past couple of years.  Most of NASA’s budget is captured under R&D; the major piece that is not considered R&D is the Space Shuttle.  One of the goals of the Clinton Administration was to equalize the investment in civilian and defense research; this will have been achieved if Congress enacts the current budget.  

The 21st Century Research Fund is a way of looking at the R&D aspect of the budget.  For NASA, OMB put Space Station (as well as Shuttle) out of this funding line; the NASA research fund number only includes the science codes (S, Y, U) plus aerospace.  The total Research Fund has increased $2.9 billion from FY 2000 to FY 2001.  This delta represents the Science and Technology Initiative.  The Initiative will address some of the Administration priorities, e.g., information technology and other OSTP priorities, and reflects a broad investment in all fields of basic research.  Mr. Steve Isakowitz noted that Congress has had a keen interest in NIH; however, the Administration has accepted that more research funding needs to go to the physical sciences and to other research agencies.  On the bottom line of the Research Fund, the Congress and the President will be very close; the issue will be balance.  In response to a question, Ms. Horrigan noted that the major multi-agency initiatives have evolved over time.  OMB has maintained the investment in the USGCRP, but the major increase of this Administration is more focused on the technology aspects, e.g., the Climate Change Technology Initiative.  In response to a question regarding the possible Congressional re-allocations of the Research Fund, Mr. Isakowitz indicated that NASA will be lucky to hold its FY 2000 level.  Because of the issues, the HUD-VA Bill will be one of the last Bills to be taken up by Congress before its adjournment this fall.

OMB has been working hard to stabilize the NASA out-year budgets.  Within NASA, there are a number of competing priorities:  completing the Space Station, Shuttle safety upgrades, the new launch vehicle initiative, etc.  NASA goes through an internal process to submit a budget to OMB in September; in September and October there are a number of hearings with OMB.  In this Administration, all agencies have been given a budget target—a freeze from the previous year’s enactment.  OMB does not always agree with NASA’s proposed allocation, and directs changes based upon general principles (e.g., problems should be solved within the office that has the problem) and Administration priorities.  Ms. Horrigan showed the breakdown of “new money” that was put into NASA’s budget.  A substantial portion was for the Space Launch Initiative (an Administration priority).  OMB was not able to make the case for an Earth Science initiative due to the absence of a Science Implementation Plan.  Last year, OMB was unable to understand how ESE’s “notional missions” fit into the big picture.  In this year’s passback letter, OMB gave specific direction on the Science Implementation Plan.  OMB has reviewed the latest version of the draft Plan, and on a gross level, it is a substantial improvement over former versions.  The Academy is in the process of reviewing the priorities in the Plan.  Overall, there are two major issues:  (1) although the five questions are good, there seems to be a retreat back to a requirement for a disciplinary focus; and (2) the lack of prioritization among the five science questions.  The next step is to understand how ESE is going to use the Plan to make decisions on the Program, and NASA has been asked to do a series of case studies to show this.  Discussions on this subject are still ongoing.  OMB agrees in principle with systematic measurements and exploratory measurements; however, it is important to figure out how some of these can be operationalized, e.g., the NPOESS.  This needs to be an ongoing discussion.  Other items for discussion are modeling and the role of the USGCRP.  OMB’s concern for the budget is to be able to make the strongest possible case.

Discussion:

Dr. Moore raised the issue of adequate budget adjustment to accommodate the transfers to operational agencies.  Ms. Horrigan indicated that this has not been done, and currently there is no strategy to address this issue.  Overall, the NOAA budget is an order of magnitude lower than NASA.  One option would be to move money from NASA into NOAA; the other extreme would be to find “new money” for NOAA to take on those responsibilities.  This is still an open issue.  Mr. Isakowitz noted that there are several problems, e.g., exactly what it is that is being transferred, and the concern that even if the money were put into the NOAA budget, it could not be sustained in Congress.  Dr. Bras stated that there has to be a national policy on this matter.  We should not confuse operational issues with long-term data needed for science research.  Among some of the higher government levels, there seems to be a confusion about what an operational mission is and what a long-term data set for research is.  Certain functions being transferred to NPOESS belong in a research agency.  Dr. Katsaros stated that the operational and research sides should work together and not be in competition.  Mr. Horrigan noted that the problem with NPOESS is that it falls into three of the OMB Research Management Offices.  This complicates the coordination.  Dr. Asrar observed that the NASA Administrator has stated that NASA should not be in the monitoring business (and building the same kind of old technologies); it should be promoting science and technology.  The issue of the role of NASA and the role of NOAA in monitoring has not come to closure.  With respect to understanding the Science Implementation Plan, Ms. Horrigan noted that the case studies so far have not demonstrated how the criteria will be used to drive a program for the next five years.  OMB is still working with NASA on this aspect.  

Dr. Bras summarized that in general, both OMB and ESSAAC like the current version of the Plan; both agree that it is important that it be viewed as interdisciplinary.  The lack of prioritization seems to be the big issue; prioritization the way that OMB wants to see it may not be possible.  Given the questions, when it comes to implementation, criteria must be imposed on the programmatic activity.  OMB should demand from NASA a clear process on how to implement the criteria.  The issue of long-term observations and monitoring is critical.  The position of the Administrator seems very extreme.  The important question is:  what are the questions that we need to resolve?  How we do that (e.g., old technology or new technology) should be secondary.  The ESSAAC strongly supports an integrated Earth systems approach.

Overview of the ESE Science Implementation Plan

Dr. Kaye discussed the ESE scientific research strategy for 2000-2010.  He focused on the science priority criteria and how those criteria would be used to drive the program.  The criteria are:  science return; benefit to society; mandated program; appropriateness for NASA; partnership opportunity; technology readiness; program balance; and cost/budget context.  This list will be used both for selecting among science questions and implementing the missions, going in the criteria order from first to last for selecting among science questions and from last to first in terms of implementing missions.  Dr. Kaye showed a few examples of the science return criteria.  Benefits to society include scientific information, data products, and improved forecast capability.  An example of a mandated program is ozone.  Some of NASA’s unique contributions are providing information on forcing parameters and documenting the variability of the Earth system as seen through space-based observations.  NASA contributions emphasize large regions to global scales and seasonal and longer period responses.  NASA tries to continually infuse new sensor and platform technology into observational studies.  Partnership opportunities with other agencies and the commercial sector are very important.  ESE has a technology program that starts with the component level and includes the instrument development program, the New Millennium Program (NMP), and other agency technology programs.  An important element of what ESE does relates to completing the cycle from scientific results to answers to questions.  A synthesis process is needed to distill scientific results into assessments, which can be used by sponsors and decision-makers.  Dr. Kaye showed the alignment of the NASA Programs with the National Research Council (NRC) Pathways Imperatives.  With minor exceptions, every question relates to the imperatives defined in the Pathways report.  

Dr. Kaye walked through one of the case studies—the global water cycle.  The science question is:  Is the global cycling of water through the atmosphere accelerating?  Dr. Kaye discussed this question/topic within the context of the defined criteria.  This question is clearly worth pursuing.  Answering this question requires:  global observations (atmospheric, temperature, humidity, global precipitation, and soil moisture) from NASA; process-level understanding; and computational modeling and assimilation.

Discussion:

Dr. Asrar noted that the groundrules for decision-making need to be known across the board.  It will be difficult to do this, but ESE must find a way to address this question.  Dr. Dozier posed the question:  Should the review process (rather than OMB and the Program Managers) determine the order?  Mr. Horrigan noted that if everyone agrees on the importance of a particular measurement and the technology is ready, then the solicitation should be targeted; a solicitation for exploratory missions should be more focused, e.g., specify the questions (a subset of questions) of most importance to NASA.  Dr. Asrar noted that some questions are very difficult to address in a Principal Investigator (PI) mode.  How can these gaps be filled?  How can flexibility be included?  This has been a difficult problem.  Mr. Isakowitz clarified that the FY 2001 budget does not depend on the Plan; the FY 2002 budget does.  Dr. Canavan expressed concern about coming to closure on all of the outstanding issued on the Plan and the budget by the September timeframe.  Ms. Horrigan stated that it is an iterative process; by January, all of the details have to be worked out.  The new Administration’s budget will probably not go to Congress until March or April.  What OMB would like from ESSAAC is feedback that the right science objective are in place and that the Agency has a process for selecting the missions based on the criteria.  OMB is not asking for a queue of missions from NASA.  Dr. Moore noted that the Plan states that the five questions represent a “logical progression” and implies an order (which ones should be answered first), not necessarily a priority (which ones are the most important).  The sub-questions are specifically arranged by priority.  None of the five questions should fall off the table, but more resources should be put on the first question than the last question, for example.  The case studies should reflect the logical progression—some things should come before others.  The issue is where to put the resources and when, and this progression may get to the same endpoint.  Ms. Horrigan stated that OMB would be comfortable with the logical progression, but must understand the philosophy of the direction.  Mr. Asrar observed that what NASA needs to do is a scientific roadmap that has a logical progression and a clear articulation of direction.  Dr. Bras stated that from the perspective of the ESSAAC, the scientific objectives are correct and there is a logical progression.  Dr. Wofsy added that what the Committee could do is provide some input on whether the deliverables map onto the objectives.  Mr. Isakowitz emphasized that the current version of the Science Implementation Plan is a very positive step.  Dr. Bras added that the ESSAAC should play a role in reacting and responding to the Plan and its implementation.

Debriefing/Closing Remarks

Dr. Bras observed that the increased discussion at this meeting was very useful, and the Committee appreciated the opportunity for interaction with representatives from OMB.  What needs to be done is clear; the “how” requires more iteration with OMB.  

Dr. Bras reviewed the Committee recommendations:

1. NASA needs to move quickly on the Science Implementation Plan and make sure that whatever is needed for the budget is ready on time.  Final text on the Plan is needed by September.

2. The Committee is concerned that the NAS was given the report before it was able to make a statement/endorsement.  The ESSAAC will draft a letter to the NAS/SSB which states that the Enterprise was responsive to the Committee input from the last meeting and that the ESSAAC agrees with the science questions and the progressive set of priorities.  The ESSAAC will be pleased discuss this with the Academy.  

3. The ESSAAC felt that the following actions need to be taken:  (1) answer the issues noted by Mr. Isakowitz, i.e., for the different areas, show how NASA will respond; (2)  NASA should create a statement of what is most important at this stage, acknowledging that this is a strawman concept (e.g., sweep through the matrix of questions and sub-questions on a diagonal; be sure to include making systematic measurements); and (3) ESSAAC will provide a statement on the importance of the science questions.

4. ESSAAC proposed the following Mission Statement for the ESE, the implications of  which must be analyzed by NASA.

“The ESE Mission is:

• To develop a scientific understanding of the Earth System and its response to natural and human induced changes in the global environment

• To obtain the global observations necessary to support the understanding of the Earth system and develop the appropriate technology to carry out these observations

• To disseminate scientific knowledge so as to improve the prediction of changes in patterns of climate, weather, environmental conditions, the biosphere and occurrences of natural hazards, for the benefit of society.”

The ESSAC will have a finding on long-term science measurements to take to the NAC. Part of the recommendation will address one focus of the technology program (faster, cheaper, better).  [Dr. Asrar suggested giving a couple of examples.]

The final ESSAAC recommendations are included in Appendix D.

Dr. Asrar noted that the Administrator must submit the NASA budget to OMB the second week of July; therefore, any involvement of the ESSAAC must occur within the next eight weeks.  Dr. Bras requested that drafts be sent to the ESSAAC electronically.  Those members who want to, can respond.  If there are any major issues, there should be a dialog between Dr. Asrar and Dr. Bras.

The next meeting will be November 20-21 at NASA Headquarters.

The meeting adjourned at 3:00 p.m.
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FINDINGS AND RECOMMENDATIONS ON LONG-TERM SCIENTIFIC MEASUREMENTS

Accurate, precise, consistent, long-term measurements are crucial for the study of global change. The lack of an agency commitment to obtain such data sets from space-based methods, and to calibrate, validate, and preserve them, continues to concern the NASA Earth System Science and Applications Committee (ESSAAC).

The traditional way to provide long-term measurements is to transition research instrumentation into operational programs, which provide continuity and commitment. However, crucial qualities such as consistency, accuracy, precision, and data preservation are often not essential to operations. Moreover, some research questions that are vital to NASA’s mission require long-term data sets that lack operational utility.

NASA is aware of these concerns at the highest levels, and indeed a letter on this topic was sent about a year ago from Dan Goldin to Neal Lane, but there has been no response to date. ESSAAC recommends that NASA should now move forward on its own initiative in two ways:  

ESSAAC recommends that NASA take the initiative to ensure the availability of long-term data sets for the study of global change. Specifically we recommend that NASA identify and implement processes to:

1. Identify and rank, carefully and rigorously, the most important long-term data sets needed for global change science, together with their required measurement properties, including accuracy, sampling, and spatial and temporal scales.

2. Allocate sufficient resources to providing these data sets, through a sustained effort including:

• Design and fly some dedicated missions to obtain these long-term data.

• Develop programs to improve operational missions to meet the long-term data needs. These include improved calibration and the effort needed to reprocess and revalidate old data

• Utilize NASA’s advanced technology capabilities to develop cheaper and lighter instruments band platforms to measure the needed variables at resolutions and accuracies that are currently available, but with expensive technologies.

EARTH SYSTEM SCIENCE AND APPLICATIONS ADVISORY COMMITTEE (ESSAAC)

MIT/Endicott House, Dedham, MA

May 8-9, 2000

LIST OF PRESENTATION MATERIAL
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5) Earth Science Enterprise Scientific Research Strategy 2000-2010 [Kaye]
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1)  NASA Earth Science Enterprise Research Strategy for 2000-2010, Version 5, April 14, 2000

� Presentation and other material distributed at the meeting is on file as NASA Headquarters, Code Y, Washington, DC  20546.





1

