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I.

Background, Summary of Findings, and Recommendations

The Committee of Visitors (COV) review of the NSF/GEO/ATM’s UCAR and Lower Atmosphere Facilities Oversight Section (ULAFOS) was conducted at the National Science Foundation in Arlington, Virginia, August 1-3, 2000. The charge to the Committee is contained in the letter to Committee members from Assistant Director for Geosciences Dr. Margaret Leinen dated July 12, 2000 (see attached). Members of the COV were:


Inez Fung, University of California, Berkeley (Chair)


Estelle Condon, NASA Ames Research Center


Franco Einaudi, NASA Goddard Space Flight Center


Robert J. Fox, U of Wisconsin Space Science and Engineering Center, retired


Vernon Morris, Howard University (visiting at NASA Goddard)


Robert Rosner, The University of Chicago


John T. Snow, University of Oklahoma

This is the second COV review of ULAFOS, the first one having been conducted in August, 1997 (chair: Joseph P. Pandolfo). 

Materials for the review consisted of: (i) a notebook of background information (including a CD-ROM) provided by the ULAFOS office; (ii) presentations by the ULAFOS staff; (iii) a conference call with UCAR/NCAR senior management (Rick Anthes, President of UCAR; Tim Killeen, Director of NCAR, and UCAR/NCAR Division Directors and other senior personnel); and (iv) a meeting with Jarvis Moyers, Director of ATM and other ATM program managers. Also available for inspection by the COV were reviews administered by ULAFOS in the past several years for the four cooperative agreements. 

ULAFOS Section Head Dr. Cliff Jacobs and his very small staff of four (Jewel Prendeville, James Huning, Bernard Grant and Karen Wiggins) are to be commended for the excellent job of the administration of their programs. There now exists a very positive professional relationship between the ULAFOS office and UCAR/NCAR senior staff. This relationship has facilitated critical give-and-take in terms of the administration of their program and clearly has advanced the science and the services provided to the community. 

The COV finds that renewal of the Cooperative Agreements was carried out with integrity and thoroughness in accordance with NSF merit review procedures, and the quality of the results of the NSF funded programs is excellent. The COV further finds that ULAFOS performance has met the GPRA Goals very successfully and has made substantial contributions towards GPRA Outcomes. We include in this report recommendations that may assist future review processes, or further development and/or oversight of programs.

1. Regarding the COV review of ULAFOS, the COV recommends that

a. a tailored review process be developed for future COV review of ULAFOS and other sections within the Foundation where oversight and administration of cooperative agreements and contracts are major functions (Section II); 

b. ATM/ULAFOS provide two types of responses in the future. First, a formal response to the COV report, addressed to the Advisory Committee for Geosciences, in which the section outlines actions it will take in response to the COV’s findings and recommendations. Second, a report written for the next COV detailing ATM and ULAFOS actions taken and subsequent outcomes in response to the previous COV report (Section III-C-1) ; 

c. the next COV pay particular attention to progress in increasing the participation of underrepresented groups (Section III-B-7).

2. Regarding the ULAFOS review of UCAR/NCAR, the COV recommends that ULAFOS should (Section III-A-1)
a. work to streamline the review process to the maximum extent possible, focusing narrowly on the primary goals of the review;

b. carry out the management review together with the review of the renewal proposal. The COV recognizes that this may require changes to the current GEO policy with respect to the review of UCAR/NCAR.

c. consider alternative review and funding cycles for UCAR/NCAR to reduce the review burden, especially in light of UCAR/NCAR’s 40-year history of high quality work and service to the atmospheric science community. 

d. adopt a National Academy of Sciences-style of vetting potential reviewers and panel members, so that potential conflicts of interest could be stated and documented rather than simply used to disqualify potential members.

3. Regarding a diverse workforce in science and engineering for the 21st century, the COV recommends that ULAFOS 
a. coordinate with UCAR/NCAR, the GEO diversity effort, and appropriate NSF training, education and diversity activities to 

i. replicate the SOARS efforts (Section III-B-7);
ii. create active connections with other minority-serving institutions, and make better utilization of existing networks to increase diversity in the geosciences (Section III-B-7), and 

iii. coordinate alliances with meteorological centers and academic programs in developing nations (Section III-B-7). 

b. collaborate with GEO, NCAR and the UCAR Consortium of Universities to develop an “end-to-end” strategic plan to recruit, employ and retain the diverse workforce of the 21st Century (Section III-B-7). 

4. Regarding the assessment of ULAFOS-supported programs in the 21st Century workforce and the achievement in mathematics and science skills needed by all Americans, the COV recommends that ULAFOS work with UCAR/NCAR, the GEO diversity effort, and appropriate NSF training, education and diversity activities to 

a. develop long-term targets for employment of the diverse workforce in science and engineering, and make plans for the professional development and advancement of underrepresented groups in science and engineering (Section III-B-7); 

b. define metrics that quantify quality recognition of the diverse workforce by academia, government business and industry (Section III-B-7);
c. develop metrics to assess the impact of the educational programs on student and teacher performance, and carry out the assessment (Section III-B-8).

5. Regarding the optimization of NSF investment for future success, the COV recommends that: 

a. ULAFOS carry out strategic planning, especially in concert with UCAR and NCAR (Section III-B-9); 
b. ULAFOS consider, in its strategic planning, strategies for increasing opportunities for developing a new generation of observation and measurement specialists (Section III-C-2);
c. the GEO office work with the Biocomplexity program office to articulate the Geosciences themes within the broad definition of the Biocomplexity program (Section III-B-9);
d. the ULAFOS Section Head in cooperation with the ATM Division Director and the Geosciences ITR representative work closely with the ITR program office to articulate the Geosciences themes in the ITR program (Section III-B-9). 

6. Regarding other areas that require attention, the COV strongly recommends that 

a. a staff person with specific expertise in Information Technology, and especially scientific computing and data management, be appointed within Geosciences (Section III-C-3), 

b. ULAFOS take the initiative to discuss with the responsible program managers the relationship of NCAR’s High Altitude Observatory with ATM and AST/MPS, as well as with NASA’s “Living with a Star” initiative; and that ULAFOS take a larger role in fostering HAO’s interdisciplinary activities and its ties to the full range of Upper Atmosphere Section programs (Section III-C-4);
c. ULAFOS take a key role in maintaining contact between UCAR/NCAR and the responsible NSF program managers so that all parties are fully informed of the details of major research and facilities initiatives (Section III-C-4).

II.

ULAFOS and the COV Review Process

ULAFOS funds and administers four Cooperative Agreements (CA’s):

· UCAR, including NCAR and the UCAR Office of Programs, 

· Colorado State University for the CHILL Dual Doppler Radar, 

· South Dakota School of Mines and Technology for the T-28 Storm Penetration Aircraft, and 

· University of Wyoming for the King Air research aircraft.

The bulk of the UCAR activities under ULAFOS responsibilities are at NCAR and some are under the UCAR Office of Programs (UOP) such as UNIDATA and the Joint Office for Science Support (JOSS). Facilities for observing the lower atmosphere are provided by three universities in support of peer-reviewed research. These facilities are available free of charge to principal investigators of NSF-funded research. Placing these facilities at universities enables a closer connection between facilities and education and training.

The total ULAFOS budget for FY99 was $73.11 millions, of which $55 millions goes to UCAR/NCAR. Approximately $15 millions of additional funds in support of UCAR and NCAR activities are received by NSF/ULAFOS from other agencies. . Another $5.1M is received from non-ULAFOS parts of NSF for support of activities at NCAR ($2.5M) and UCAR ($2.6M). These funds are used to enhance and support the core objectives as stated in the NSF/UCAR cooperative agreement. To maintain accountability for these funds, the cooperative agreement established Scientific Project Orders (SPO) through which a direct relationship between activities performed and funding can be traced. For example, NCAR’s core project is funded through SPO 1. There are 14 other SPOs under the cooperative agreement. ULAFOS is responsible for administering the SPOs. 

Thus, ULAFOS by and large does not oversee a traditional competitive grants program. Since its inception, NCAR has operated as a research and facility center whose infrastructure (scientific computing, atmospheric models, observational facilities) have been utilized by the entire atmospheric and related sciences community. In the early 1970’s, NCAR was designated as a Federally Funded Research and Development Center (FFRDC), the only FFRDC within GEO. UCAR is a consortium of universities that has been selected by NSF to manage NCAR. The UCAR and NCAR activities supported and administered by ULAFOS develop and maintain the research infrastructure (scientific computing, atmospheric models, observational facilities) that are utilized by the entire atmospheric sciences community. 

For these reasons, the review of ULAFOS cannot and should not be conducted in the same way as that of a competitive grants program. The COV unanimously believes that the highly structured review process specified by the FY2000 report template for NSF COVs does not apply well here. Accordingly, while the ULAFOS COV followed the specified template as best it could, it departed from the template where that seemed appropriate. Further, we recommend that a tailored review process be developed for future COV review of UFALOS and other sections within the Foundation where oversight and administration of cooperative agreements and contracts are major functions. Our recommendation for a different form of review may also apply to other facilities-intensive programs within NSF such as the Advanced Computing Centers. 

III.

COV Response to Its Charge

In this review, the COV relied on NSF-sponsored reviews of the four Cooperative Agreements to determine the scientific merits of the research and the administration of the facilities. The four cooperative agreements unanimously received excellent peer-reviews. These excellent reviews reaffirm the ULAFOS funding of UCAR/NCAR as an FFRDC (as argued in the “Blue Book” of NCAR’s original charter) and indicate that ULAFOS has properly carried out its role of coordination, monitoring and proactive oversight of UCAR/NCAR. 

Because UCAR/NCAR comprises the bulk of ULAFOS funding, and the university facilities support peer-reviewed research selected by other programs in ATM or other agencies, we confine our comments below to the UCAR/NCAR Cooperative Agreement.

IIIA.

Integrity and Efficiency of the Program’s Processes & Management

1.
 Effectiveness of the program’s use of merit review procedures:

Strength: The combination of anonymous reviews and panel site visits is considered optimal. 

Weakness: The length and breadth of the reviews of UCAR and NCAR appear to have been excessive, resulting in extraordinary expenditure of time by the community and the NCAR scientists involved. 

Recommendations: 

a. a. ULAFOS should work to streamline the review process to the maximum extent possible, focusing narrowly on the primary goals of the review. Divisional reviews could be carried out over a short period of time (3 or 4 months at most). 

b. Carry out the management review together with the review of the renewal proposal. The COV recognizes that this may require changes to the current GEO policy with respect to the review of UCAR/NCAR.

c. Alternative review and funding cycles should be considered for UCAR/NCAR to reduce the review burden, especially in light of UCAR/NCAR’s 40-year history of high quality work and service to the atmospheric service community. An alternative that should be given serious consideration is the award of a 5-year Cooperative Agreement with the option for renewal for a second five years. This parallels the procedure used by the Foundation with respect to Science and Technology Centers, wherein there is an exhaustive initial review for award, and then a high profile but much more narrowly focussed review at five years leading to a decision about implementation of the second five-year period.

2. The program’s use of the new NSF Merit Review Criteria:

Comments: The review criteria in the previous review of UCAR/NCAR were well stated and well addressed during the review process. 

Recommendations:  None


3. Reviewer selection:

Strength:  The selection of the reviewers and panel members was balanced in every aspect. 

Weakness:  UCAR/NCAR is a very complex organization involved in a wide range of activities. Accordingly, it is important that reviewers have some knowledge and appreciation of NCAR’s activities prior to becoming involved. The overly stringent procedure used by NSF in qualifying reviewers for the review of UCAR/NCAR appears to have eliminated individuals from the reviewer pool who could have contributed significantly to the review process.

Recommendation:  The COV recommends that ULAFOS adopt a National Academy of Sciences-style of vetting potential reviewers and panel members, so that potential conflicts of interest could be stated and documented rather than simply disqualifying potential members.

4.  Resulting portfolio of awards:

Comments:  ULAFOS oversees four awards, all in the form of Cooperative Agreements. While this number may appear small, these awards require intense, interactive, on-going effort on the part of the ULAFOS staff. While the interaction is particularly intense during review and award time, it is on-going for the duration of the Agreement.

Recommendations:  None.

IIIB.

Results:  Outputs and Outcomes of NSF Investments

The charge of the COV is to examine the performance of ULAFOS in overseeing UCAR/NCAR and the other units, and not in examining the performance itself of these organizations. Nevertheless in an effort to follow the assigned template, we will provide some indication of how the units under ULAFOS oversight responsibility have been performing. As discussed in Section IIIA, the COV has indicated that ULAFOS has organized the review of UCAR/NCAR and the other units with integrity. 

The outputs and outcomes of NSF investments are fully documented in the various reports and materials contained in the UCAR/NCAR folder examined by the committee. We begin by quoting a sentence from the review panel report to NSF on UCAR/NCAR management, May 1 1997, that exemplifies the essence of the final review of UCAR/NCAR:

“The National Center for Atmospheric Research serves the nation with distinction. By means of well chosen programs and infrastructure provision, NCAR simultaneously leads and supports the atmospheric sciences community in an increasingly broad and interdisciplinary program.” 

5. 

GPRA OUTCOME:  Discoveries at and across the frontier of science and engineering that result from NSF investments.
Goal 1:  Performance is successful when NSF awards lead to important discoveries; new knowledge and techniques, both expected and unexpected, within and across traditional disciplinary boundaries; and identification of high potential links across these boundaries.

Is the program’s performance successful for this outcome?  Provide NSF-supported examples and explain why they are relevant or important for this outcome. If performance is not successful, comment on steps that the program should take to improve performance.

The COV unanimously finds that ULAFOS performance has been extremely successful in meeting GPRA Goal 1, by fostering discoveries at and across the frontier of science and engineering. Investments made by NSF in NCAR have provided scientists in the atmospheric science community and related disciplines the opportunity to work at the state of the art in diverse areas. These scientists have been successful at advancing their respective fields and have been responsible for a number of recent scientific discoveries and engineering achievements. A sampling of these are noted below.

Extrasolar Planetary Discovery  A long-standing aim of NCAR’s High Altitude Observatory's (HAO) astrophysics program has been to detect and characterize Sun-like pulsations in distant stars. The technology required to make such studies involves extremely precise measurements of the line-of-sight velocity or brightness of the target stars. It turns out that these measurements are precisely those needed to detect planets circling other stars. Tim Brown, senior scientist in HAO, has recently exploited these techniques in three different projects that seek to identify new, extra-solar planets. An exciting result of this effort was the discovery in April that the star Upsilon Andromedae is orbited by three planets, all with masses comparable to that of Jupiter, located at distances from their star that range from .05 to 2.5 astronomical units (AU). This discovery was the result of a collaboration involving scientists from NCAR, the Harvard-Smithsonian Center for Astrophysics, and San Francisco State University, using the Anglo-Australian Telescope. It is the first detection of a multiple-planet solar system outside our own, and has been widely interpreted, as evidence that solar systems like ours may be fairly common companions to Sun-like stars.

This was an important achievement and a step towards understanding if there are other earth-like planets in our galaxy.

Simulation of the 20th Century Climate  For the first time climate change experiments have been carried out with a fully coupled climate model that employs no flux adjustments and shows no surface climate drift. These simulations also included interactive chemical effects that have previously been ignored or prescribed. CSM simulations of the 20th and 21st centuries have been carried out. For the 20th century, a control simulation, a transient simulation, a solar variability simulation including the reconstructed solar variation, and a greenhouse-gases only simulation were completed.

Forecasting of Aerosols  A system for forecasting aerosols has been jointly developed by members of NCAR’s Climate & Global Dynamics Division and the Atmospheric Chemistry Division. The system, the first of its kind, combines a chemical transport model and an assimilation of satellite aerosol retrievals. The model simulates the three-dimensional distribution of atmospheric aerosols. The forecast system was used to plan aircraft missions during the recent Indian Ocean Experiment (INDOEX). The CGD scientists are extending the methodology to produce global aerosol analyses. 

These achievements are examples of community contributions orchestrated by NCAR. Data are on-line and available for access by the entire community.

6. 

GPRA OUTCOME:  Connections between discoveries and their use in service to society that result from NSF investments.

Goal 2:  The program is successful when the results of NSF awards are rapidly and readily available and feed, as appropriate, into education, policy development, or use by other federal agencies or the private sector. 

Is the program’s performance successful for this outcome? Provide NSF-supported examples and explain why they are relevant or important to the outcome. If performance is not successful, comment on the steps that the program should take to improve performance.

The COV unanimously finds that ULAFOS is extremely successful in meeting GPRA Goal 2. The results of NSF-sponsored research are immediately utilized by federal agencies and the private sector especially in the area of weather forecasting. The improved forecasts have saved lives. Several examples are denoted below which demonstrate that work under NSF funding has resulted in collaborations with other agencies and extensive use of the products developed by operational personnel.

Auto Nowcaster  The Auto-Nowcaster system, jointly sponsored by the FAA, Army, NWS/OSF and NSF under the U.S. Weather Research Program, provides one-hour nowcasts of thunderstorms and strong winds. Demonstrations of the Auto-Nowcaster system were held at weather forecast offices of the National Weather Service, the Army Forecast Office, and the Aviation Weather Center. The demonstrations were highly successful as indicated by the extensive use of the products by operational personnel. The Sterling Virginia National Weather Forecast Office’s severe storm warnings for 1998 were far more accurate than any previous year, and they give partial credit to the Auto-Nowcaster system for the improvement. 

Fire-Weather Modeling   The NCAR Mesoscale & Microscale Meteorology Division's ongoing Wildfire Research Program is directed at improving the understanding of fire behavior and involves collaboration with a growing number of colleagues in NCAR/ATD, the U.S. Forest Service, Monash University, University of Colorado, the Country Fire Authority (CFA) of Victoria, and Australia's Northern Territories Bushier Council. The approach uses a combination of modeling, instrument development, and observations of forest fires and grass fires from field experiments conducted in the Northwest Territories of Canada, Australia, and the western United States. Better understanding of fire behavior and spread helps the fire captain to better position his firefighters and equipment to fight a fire. The increased understanding of fire dynamics can help prevent the firefighters from being overrun by the fire and thus can save lives.

7. 

GPRA OUTCOME: A diverse, globally-oriented workforce of scientists and engineers resulting from NSF investments.
Goal 3:
The program is successful when participants in NSF activities experience world-class professional practices in research and education, using modern technologies and incorporating international points of reference; when academia, government, business, and industry recognize their quality; and when the science and engineering workforce shows increased participation of underrepresented groups.

Is the program’s performance successful for this outcome? Provide NSF-supported examples and explain why they are relevant or important to the outcome. If performance is not successful, comment on the steps that the program should take to improve performance.
The COV finds that ULAFOS has been successful in meeting GPRA Goal 3. 

In particular, UCAR/NCAR programs have been extremely successful in

· providing a critical nucleus of world-class scientific research at NCAR to enable not only NCAR and UCAR scientists and collaborators but also the national and international atmospheric sciences community to carry out world-class research and education;

· providing, maintaining, and coordinating modern technologies (e.g. computer software and hardware, instruments for aircraft and ground-based observations) to facilitate the research; and 

· gaining the recognition of the atmospheric sciences within academia and government for high quality models, data products, and software. 

For example:

· NCAR’s Advanced Studies Program (ASP) Postdoctoral Program is an internationally competitive post-doctoral program in the atmospheric sciences. It provides opportunities for talented recent PhD’s to pursue their research interests and to develop expertise in new areas. ASP Fellows are free to choose their own research areas. A large fraction of ASP alumni are now university faculty members.

· Significant Opportunities in Atmospheric Research and Science (SOARS) is an exemplary program that provides educational and research opportunities, mentoring career counseling and guidance, and financial support for undergraduate students accepted into a graduate level program. SOARS proteges spend their initial summer at NCAR or UCAR’s Office of Programs, while subsequent summers may be spent at NCAR, UCAR or one of several DOE, NASA or NOAA national laboratories. 

· UNIDATA provides to university teachers not only hardware and software to access near-real-time observations of the atmosphere, but also lesson modules using such data. Universities supported by the Unidata program work with local community colleges and K-12 schools to very effectively use the “multiplier effect” in engaging the interests of students at all levels and recruiting them into the workforce. The siting of the Unidata Users Workshops outside the urban and industrial areas in the US further helps with the introduction of the atmospheric sciences to underrepresented groups. 

· Other initiatives for raising awareness on the K-12 level in the surrounding community, for inclusion of Native American students and tribal colleges, and for inclusion of Hispanic-serving institutions in the lower Rio Grande region of Texas are already in the planning stages. 

The external recognition of the pre-eminence of the NCAR scientists and scientific contributions is evidenced by the Honors and Awards given to the scientists, and the editorial boards, advisory panels, and external scientific, policy and education committees they are selected or invited to serve on. The honors in FY99 include election to the National Academy of Engineering; the Jule Charney Award given to a senior scientist and the Meisinger Award given to a promising young scientist by the American Meteorological Society; and the MacElwane Award given to a promising young scientist by the American Geophysical Union. NCAR scientists serve as Editors or members of the Editorial Board of prestigious scientific journals such as the Journal of Atmospheric Science, Journal of Climate, Science, Tellus, Earth Interactions, Climate Dynamics, Global Environmental Change, and Solar Physics. Other distinguished service include:  Chair of the International Global Atmospheric Chemistry Program (IGAC), Chair of the American Geophysical Union’s Atmospheric Sciences Section Committee on Atmospheric Dynamics, Co-Chair of the International CLIVAR Scientific Steering Committee, and Member of the National Science Board. 

The COV finds that UCAR/NCAR has made very significant contributions to recruiting under-represented groups into the scientific and engineering workforce, and applauds ULAFOS’s leadership and oversight of these efforts. We believe that it is too early to assess at this point the success of the UCAR/NCAR and NSF activities in terms of the  longer-term outlook for a diverse workforce, as requested in the COV review. The time period of NSF-sponsored programs addressing these areas and the purview of the current programs are not long enough to produce significant results at this time. The SOARS program has reached its size limit within NCAR. The COV encourages ULAFOS coordinate with UCAR/NCAR, the GEO diversity effort, and the appropriate NSF training, education and diversity activities to 

a. replicate the SOARS efforts nationwide in collaboration with ATM and GEO;

b. create active connections with other minority-serving institutions, and to make better utilization of existing networks to increase diversity in the geosciences; and 

c. coordinate alliances with meteorological centers and academic programs in developing nations. 
There are as yet so few senior atmospheric scientists from under-represented groups that is premature to determine if academia, government, business and industry recognize their quality, or if their increased representation in the science and engineering workforce is statistically significant. To aid in future assessments of the NSF effort, we recommend that ULAFOS, in cooperation with the GEO diversity effort, and the appropriate NSF training, education and diversity activities, collaborate with UCAR/NCAR to 

a. develop long-term targets for employment of the diverse workforce in science and engineering, and  develop and implement programs for the professional development and advancement of underrepresented groups in science and engineering. 

b. define metrics that quantify quality recognition of the diverse workforce by academia, government business and industry. 
Building a knowledgeable and diverse workforce of the 21st century cannot stop at recruitment. It also requires the creation of new, or opening-up of existing, tenure-track or “career” appointments at NCAR, the UCAR Consortium of Universities, and elsewhere. Furthermore, efforts must be made to retain the diverse workforce thus recruited in the often homogeneous cultures and demands of the work place. The statistics on women scientists suggests that post-PhD attrition from the field is higher for women than for men. While the reasons for the attrition are unclear, it highlights the need to include, ab initio, efforts to provide fulfilling employment opportunities and to identify and develop the working environment conducive to retention of the diverse workforce. We recommend that ULAFOS collaborate with GEO, NCAR and the UCAR Consortium  of Universities to develop an “end-to-end” strategic plan to recruit, employ and retain the diverse workforce of the 21st Century. 

It is recommended that the next COV pay particular attention to progress in increasing the participation of underrepresented groups.

8. 

GPRA OUTCOME: Improved achievement in mathematics and science skills needed by all Americans

Goal 4: The program is successful if NSF awards lead to the development, adoption, adaptation, and implementation of effective models, products, and practices that address the needs of all students; well-trained teachers who implement standards-based approaches in their classrooms; and improved student performance in participating schools and districts. 

Is the program’s performance successful for this outcome? Provide NSF-supported examples and explain why they are relevant or important to the outcome. If performance is not successful, comment on the steps that the program should take to improve performance.

The COV finds that the program has been very successful in meeting GPRA Goal 4, especially in developing and implementing mathematics and science education and outreach programs for teachers and students at various levels. Examples include:
Colorado Computation Science Fair is hosted by NCAR’s Scientific Computing Division and Colorado State University, with prizes donated by Silicon Graphics, Inc. The fair is open to any student in Colorado or Wyoming. 

ASP Summer Colloquia  NCAR also hosts a variety of educational colloquia. Prominent among these is the annual summer colloquium of the Advanced Study Program (ASP) to acquaint graduate students and postdoctoral researchers with the current state of research on the subject of climate variability on time scales ranging from several years to several centuries. Common interest in a current research topic brings together graduate students, faculty and scientists from across the country for two weeks of intense study and discussion. 

Project LEARN  The Laboratory Experience in Atmospheric Research (LEARN) at NCAR is a four-year teacher enhancement project targeted at 5th through 8th grade science teachers from rural schools in Colorado. LEARN is comprised of two major components; a summer workshop and 3 days of in-district training. Between October and April, LEARN staff, NCAR scientists, and science educators from the Science Discovery Program at the University of Colorado traveled to the rural regions and conduct three, full-day, hands-on training programs for up to 21 teachers in each region. The training days drew 299 teachers from the eight rural regions. For the first day, Science Explorers, 142 teachers participated as a team with five of their students in a full day of hands-on activities. Additionally, 41 teachers from an urban district also participated in Science Explorers in conjunction with LEARN bringing the total number of students in attendance to 915. The teachers returned to their classrooms with written curriculum, material kits, and very excited students to help them teach the content and activities to the rest of the class.

These are very important activities supported and encouraged by ULAFOS. As there is no information about student performance, the COV could not assess the impact of the above programs. The COV recommends that ULAFOS coordinate with UCAR and NCAR to develop metrics to assess the impact of these programs and to carry out the assessment.

9. For each area of emphasis shown below, do the investments and available results demonstrate the likelihood of strong performance in the future? Explain and provide NSF-supported examples, which relate to or demonstrate the above outcomes. 

· Scientific Databases and Tools  The COV has no doubt that UCAR/NCAR will continue its long history of leadership in the development and distribution of scientific databases and tools. Examples of promising new directions include:  
· MOPPITT:  NCAR’s Atmospheric Chemistry Division is retrieving new information about atmospheric chemistry from measurements made by the instrument MOPITT on board NASA’s Terra satellite and assimilating them into models of tropospheric chemistry. This will provide a critical and new scientific dataset for analysis by the community.
· Precision Solar Photometric Telescope (PSPT)   PSPT, the centerpiece of the Radiative Inputs of the Sun to Earth (RISE) program, produces seeing-limited full disk digital images in CaIIK (393nm+/-0.4nm), and  blue (308-412 nm) and red (605-610nm) continuum, at an unprecedented 0.1% photometric precision per pixel. There will be a network of PSPT’s globally, and the data will be returned, processed, analyzed and archived as well as made available for community use.
· IBM SP  Babyblue is cluster of 16 RS/6000 computational nodes with four 375-MHz processor and 2 GB of memory per node. It uses complete workstations or servers as nodes for parallel computers, rather than specially packaging the component chips, to track its mainline technology more rapidly. The nodes are connected through a network interface card to a multistage interconnection of cross bar switches, providing uniform access time to other nodes of a machine of a given size. Babyblue has been purchased as a test machine for NCAR’s Scientific Computing Division and is available to all IBM blackforest users at no charge. 
· Biocomplexity  In FY 2000, an “incubation proposal” has been funded at NCAR by the Biocomplexity program to search for design strategies for sustainable urban growth. The incorporation of biogeochemistry into the NCAR Community Climate System Model also positions NCAR to submit proposals to the Biocomplexity program to investigate biogeochemistry-climate interactions in the cycling of water, carbon and other radiatively and/or chemically important trace constituents in the atmosphere. The COV believes that these are isolated examples of promise and success. 

Because traditional mainstream research by UCAR/NCAR and the ATM community is not rooted in the biological sciences, broad ATM community response to the Biocomplexity initiative can only come about with a joint, deliberate, and focused effort to identify and highlight the common areas of interest. While the UCAR/NCAR research needs to further enhance the cross-disciplinary connections, e.g. with biology at universities, to increased their ability to compete in the present focus of Biocomplexity, we recommend that the GEO office work with the Biocomplexity program office to articulate the Geosciences themes within the broad definition of the Biocomplexity program.
· Information Technology Research (ITR)  Scientific computing is one of the major activities of NCAR, and Information Technology (IT) is implicated in many NCAR activities. In collaboration with DOE’s Los Alamos National Laboratory and Lawrence Livermore National Laboratory, there have been many activities in the area of numerical algorithm development. These includes an intercomparison of the veracity and efficiency of various numerical algorithms in NCAR’s Community Climate System Model (CCSM), and research and development of new numerical algorithms for the CCSM. These activities have resulted in the improved performance of the CCSM. 
One of the grand challenges in ITR is earth system modeling, for which NCAR is an undisputed leader. The CCSM developed under NSF sponsorship is now distributed broadly to and widely utilized by the community. To take full advantage of the ITR initiative, the COV recommends ULAFOS Section Head in cooperation with the ATM Division Director and the Geosciences ITR representative work closely with the ITR program office to articulate the Geosciences themes in the ITR program. 

· Global Change Research   NCAR has its long history of national and international leadership in research on observing, understanding and predicting the earth system from micro- to global scales and from short term weather out to paleoclimates. The national and international global change research programs with strong NCAR leadership include: Global Tropospheric Chemistry Program (GCTP), the Climate Modeling, Analysis and Prediction (CMAP), Climate Variability and Predictability (CLIVAR), Role of Clouds, Energy and Water (RCEW), Geosystems Database, and Earth System History (ESH). We expect that NCAR research will continue to demonstrate strong performance in all these areas. For example:
· Global Tropospheric Chemistry Program (GCTP)   NCAR’s Climate and Global Dynamics Division and Atmospheric Chemistry Division have initiated activities in global carbon cycling and the interaction of clouds, aerosols and chemistry. These activities include a preliminary integration of extant terrestrial and marine carbon cycle models with NCAR’s Community Climate System Model (CCSM), instrument development for a few key measurements, as well as the development of an aerosol model and a regional chemical transport model useful for interpretation of field campaign observations. These activities are in support of the scientific goals of the International Global Atmospheric Chemistry Program as well as the US Global Change Research Program (USGCRP). 
· Climate Modeling, Analysis and Prediction (CMAP)  The purposes of CMAP are to improve climate system modeling and prediction. Ongoing NCAR scientific emphases include the development of an improved version of the CSM and the support of its use by university investigators and NCAR scientists; and continued improvement of the dynamics, clouds, ocean, land surface, sea ice and runoff presentation in the CCSM. This will improve the central critical tool used by the atmospheric sciences community to study climate processes and climate change.
· Climate Variability and Predictability (CLIVAR)  Many scientists in NCAR’s Climate and Global Dynamics Division participate in international and national planning and oversight committees for the CLIVAR program. NCAR’s emphasis will be on variability of up-to-century time scales on a global scale. In addition to ongoing research on CLIVAR, special emphasis is being placed on the coupled system and, in particular, ocean-atmosphere interactions. Additional efforts are being made to capitalize on the rich datasets from Tropical Ocean and Global Atmosphere Program Coupled Ocean Atmosphere Response Experiment (TOGA COARE) studies and to build better parameterizations of convection, boundary layers and air-sea interaction.
The COV has no doubt that ULAFOS-supported research will continue to advance our understanding and lead the national and international research in the area of Global Change.

· Integrative Research and Education Opportunities  The scientific knowledge and resources that ULAFOS enables through its support are successfully serving education at all levels. In the UCAR Office of Programs, at NCAR, and at the national facilities supported in the LAOF program, a wide array of projects and programs educate, enlighten and engage students, teachers and the general public. Other programs provide special opportunities for beginning or working scientists to enhance or focus their careers. Two examples of ULAFOS-supported programs illustrate the integration of research and education opportunities:
· SOARS:  UCAR/NCAR administers this four-year undergraduate and graduate program that provides education and research opportunities in the atmospheric sciences to students from under-represented groups. Typically, about 20 students worked with scientific mentors from seven NCAR divisions, DOE and NASA laboratory, the University of Colorado and other national and international universities.

· Research Experience for Undergraduates (REU):  The CSU-CHILL National Radar Facility, a Cooperative Agreement administered by ULAFOS, offers an REU program. Along with gaining first-hand experience in an ongoing research project, REU students analyze datasets from CHILL aircraft and radar. The students are exposed to many aspects of ground-based radar engineering as well as the challenges of atmospheric research data collection. In the most recent REU class, eleven undergraduate engineering students from around the country were trained in remote sensing techniques. 

IIIC.

Other Areas Needing Attention
Finding #1:  Lack of formal ULAFOS response to previous COV report.

We were struck by the fact while the normal review processes for UCAR/NCAR and other facilities almost always includes a written response by the reviewed organizations to the reviews, neither ULAFOS nor ATM management provided such a written response to the previous COV. We strongly recommend that ATM/ULAFOS provide two types of responses in the future. First, a formal response to the COV report, addressed to the Advisory Committee for Geosciences, in which the section outlines actions it will take in response to the COV’s findings and recommendations. Second, a report written for the next COV detailing ATM and ULAFOS actions taken and subsequent outcomes in response to the previous COV report. Such written responses and reports would have saved much effort by the present COV, and would have clarified the directions of our study at a much earlier stage. 

Finding #2: Strategic Planning for Facilities

The previous COV very clearly asked ULAFOS to construct a strategic plan for facilities. While ULAFOS did respond to an ancillary recommendation to initiate an inventory of available facilities across Federal agencies, and to initiate coordination of the use of these facilities, it did not construct a strategic plan. In part, the ULAFOS efforts to carry out strategic planning were obviated by the strategic planning done by the Geosciences Directorate as a whole. Because the Geosciences Facilities Plan 1999-2000 was published in July 1999, and the Geosciences Beyond 2000 plan was published in December 1999, the substantial overload of work within ULAFOS may have not allowed the construction of such a plan in the 6-9 month interval to the present. However, there may be a reluctance to do long-range planning in the face of a rapidly-shifting funding environment. Nevertheless, given that the NSF expects UCAR and NCAR to carry out strategic planning, we strongly recommend that the NSF ULAFOS also carry out strategic planning for research and facilities, especially in concert with UCAR and NCAR. Apropos this point, we note that the NCAR and UCAR management themselves brought up the need for ULAFOS to carry out strategic planning in concert with them.

While capabilities for observation and measurement of the atmosphere have expanded greatly in the last several decades, the issue of education of the next generation of measurement and observation specialists, especially those focused on the surface and lower atmosphere, remains of concern. Concentration at NCAR of many of the community' measurement capabilities, especially capabilities not manageable by a single university group, has had many positive results for the community. This is particularly true of today's technologies, such as aircraft-based systems and large radars, that demand the focused central activity provided by NCAR. NCAR will continue to play a role in the education of the next generation of developers of such equipment. Nevertheless, universities can play a greater role than they do at present in the training of students in observational and experimental activities. Recent advances in many technological areas appear to offer special opportunities for NSF GEO ATM to foster the development of small surface-based systems (surface observing systems, small radars, etc.) and UAVs in university programs.  Accordingly, it is recommended that in its strategic planning for facilities, ULAFOS carefully consider strategies for increasing opportunities for developing a new generation of observation and measurement specialists. Indeed, strategic planning, especially in the area of surface and lower tropospheric measurements, should consider, among several possibilities, opportunities for devolving to the universities some of the measurement capabilities now at NCAR and/or fostering more extensive collaborations between NCAR and universities. A direct consequence would be to provide more opportunities for university faculty and students to be involved in hands-on work in key instrument areas.

Finding #3: Staffing

The COV members were unanimous in concluding that ULAFOS needed additional expertise in the area of Information Technology, a conclusion most emphatically supported by UCAR/NCAR in our private telephone conference. To illustrate, the Scientific Computing Division (SCD) at NCAR does not have a corresponding program within ATM, nor a specific individual who is both charged with, and deeply knowledgeable about, scientific computing issues. As a result, the ULAFOS Section Head has had to take on this additional responsibility, a responsibility that is not appropriately vested in someone who has oversight at a much higher program level. This missing capability within ATM is also reflected in the general absence of informed and dedicated oversight for IT issues within ATM and the Geosciences Directorate. We therefore strongly recommend that a staff person with specific expertise in IT, and especially scientific computing and data management, be appointed within Geosciences.

Finding #4: Communications with Program Managers

In our interviews with the ATM Program Managers, as well as in our conference call with the NCAR/UCAR senior managers, it is clear that the overall relationship between NCAR and UCAR management and NSF is excellent. However, there remain both occasional and persistent communication problems between NCAR managers and their counterpart program managers (when they exist) at the NSF. More specifically,


The High Altitude Observatory’s overall research program does not appear to fit well into ATM’s present prioritization of research areas within the Upper Atmosphere Section. In some instances, this reflects the astrophysics orientation of a minority of HAO’s programs; in these cases, there is a more natural tie to the grants programs within AST/MPS. We note as a (not unimportant) aside that the science carried out by HAO serves as a wonderful example of cross-disciplinary and cross-Directorate science; and that while the NSF prides itself on fostering inter-disciplinary activities, it has not fully realized the potential of this particular activity. We encourage the development of a greater appreciation, within NSF, of the important role played by HAO within the national and international solar physics community, and of the stewardship role played by NCAR in maintaining HAO as a flagship for solar research in the US. We strongly recommend that ULAFOS take the initiative to discuss with the responsible program managers HAO’s relationships with ATM and AST/MPS, as well as HAO’s relationship with NASA’s “Living with a Star” initiative; and that ULAFOS take a larger role in fostering HAO’s interdisciplinary activities and its ties to the full range of Upper Atmosphere Section programs.


In at least one case, NCAR developed a major facility proposal (HIAPER) with very significant community participation, but without formal participation of and communication with at least one relevant program manager. As a consequence, this program manager learned only accidentally about a major proposal element (the proposed control by NCAR of the instrument development selection process) that would have had major impact on his research community. We recommend that ULAFOS take a key role in maintaining contacts between UCAR/NCAR and the responsible NSF program managers to ensure that all parties are fully informed of the details of major research and facilities initiatives. 

In all of these cases, we need to emphasize that these communication difficulties cannot be traced to actions (or inaction) on the part of ULAFOS, but rather to more general organizational problems within ATM or (as in the case of the IT workforce shortage) NSF as a whole. Indeed, we believe that the ULAFOS program manager has done an outstanding job of communication with his UCAR, NCAR, and other facilities counterparts, and has in fact played an effective role as a spokesperson for them within ATM.

Finding #5  Review Process

The ULAFOS COV believes the review process should be tailored to recognize the extensive oversight and interactive coordination and administration responsibilities that are well beyond those of the standard NSF grants programs. Specifically, in regard to the ULAFOS, the existing specified review process fails to recognize:

· The three-year periodicity of the COV review does not match at all with the current five-year Cooperative Agreement cycle. 


· Most of the “standard” questions (e.g., A2, A3, A4 above), which we were tasked to answer in the COV Report Template format, do not seem to apply directly to the functions of ULAFOS.

· We repeat our recommendation from page two of this report: We recommend that a tailored review process be developed for future COV review of UFALOS and other sections within the Foundation where oversight and administration of cooperative agreements and contracts are major functions.
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