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CIRES: Interdisciplinary Research on the Earth’s Environment

Overview of CIRES

The Cooperative Institute for Research in Environmental Sciences (CIRES), an
interdisciplinary research unit of the University of Colorado, is dedicated to studies of the
earth system. The purpose of CIRES is to foster research, learning, and service in
environmental sciences, and to communicate research findings in a meaningful context to
the scientific community, decision-makers, and society. CIRES supports creative
interdisciplinary research by linking faculty from 11 CU departments and programs with
researchers from the National Oceanic and Atmospheric Administration, primarily
through the NOAA Earth System Research Laboratory.

From a modest base involving a handful of university faculty and federal
scientists, CIRES has become a home to 450 career-track employees supported by a
budget of $44,000,000. Although an interdisciplinary research unit from the beginning,
CIRES has expanded its scope from an initial emphasis on environmental physics to a
much more diverse research portfolio that includes a mature program in environmental
chemistry and newer, developing programs in biology and social science of the
environment. In terms of environmental media, atmosphere, solid earth, and ice are the
greatest strengths of CIRES, but inland and marine waters recently have received
increasing emphasis.

In leading CIRES, the Director consults with the Executive Committee, which
consists of Associate Directors and members at large, and with the Council of Fellows

and Council of Members (Figure 1). The Council of Fellows, which consists of CU
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Figure 1. Organization of CIRES.

tenure-track faculty members (29) and other senior scientists (12); NOAA and CU selects
and reappoints the Director, maintains the bylaws, and meets regularly to discuss the
affairs of the institute. The Council of Fellows includes leaders from most of the research
programs in CIRES. The Council of Members, which represents all career employees of
CIRES except fellows, also provides advice to the Director on issues important to the
large scientific staff of CIRES and maintains communication between CIRES staff with
administration and CIRES Fellows.

CIRES is administered through six divisions, each with a Division Director who
also serves as an Associate Director of CIRES, although CIRES research programs often
cross division lines. CIRES also has five research centers for the intensive development
of specific research topics.

CIRES has a strong research partnership with NOAA, mainly through the newly
organized NOAA Earth System Research Laboratory in Boulder; CIRES is the largest of
the 13 NOAA OAR (Office of Oceanic and Atmospheric Research) university
cooperative institutes in the nation. NOAA views CIRES and its other cooperative

institutes as a means of broadening and enriching NOAA research. Growth of CIRES to



its present size, which is approximately 50% supported by its collaboration with NOAA
(Figure 2), indicates the degree of success that CIRES has had in its partnership with

NOAA.

A. 2004 - 2005 Funding Sources B. )
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Figure 2. A. Funding sources for CIRES, 2004-2005. B. Increase in support for CIRES,
1999-2005.

Aside from its growing budget (Figure 2) and established status as the largest
NOAA OAR Cooperative Research Institute in the US, a specific indicator of high
national standing for CIRES can be taken from a recent review of CIRES organized by
NOAA (September 2002). A panel of distinguished scientists concluded that the research

of CIRES was “... judged by the panel to be of the highest quality.”

Undergraduate Program
Because it is a research institute, CIRES does not offer an undergraduate
curriculum, but all CIRES tenure-track faculty have a teaching affiliation with an
academic department or program. CIRES researchers also are mentors and advisors for
undergraduate students.
CIRES provides research opportunities to undergraduate students through SOARS

(Significant Opportunities in Atmospheric Research and Science), UROP (University



Research Opportunities Program), SMART (Summer Multi-cultural Access to Research
Training), undergraduate honors, and undergraduate independent research for credit.

SOARS, which is run by NCAR, is a model mentoring program for promoting racial and
gender equity in the atmospheric sciences. CIRES also employs undergraduate students

in research laboratories or for administrative support (Table 1).

Instruction, 2002-2005 Student Research Undergraduate Employees
Sections Students 2002-2005 per Semester
43 3083 39 42

Table 1. Statistics related to undergraduates.

Graduate Program

Each of the 29 tenure-track faculty of CIRES serves as major advisor to one or
more graduate students, all of whom are admitted to master’s or Ph.D. degree programs
through academic departments or programs. In most instances, the home department for
a graduate student is the same as the departmental affiliation for the faculty advisor of the
student.

In any given semester, CIRES faculty have approximately 50 graduate students.
About one-third of these conduct research within space that belongs to CIRES or NOAA,
and two-thirds work in space that is assigned to a CIRES faculty member within an
academic department or program. Graduate students sponsored by CIRES faculty
members are supported primarily by research funds. Most students also do some
teaching (with a teaching assistantship stipend and tuition waiver) in order to meet
requirements for teaching experience. In addition, CIRES provides graduate fellowships

annually on a competitive basis ($135,000 in 2005). The fellowships are used for



recruiting new students or for providing students with maximum freedom of time
allocation at critical phases of their degree programs.

CIRES has an excellent record of placement for its graduate students (Tables 2,
3). Assuming that a portion of students who take post doctoral positions after graduating
(13%) subsequently become faculty members, as do some of the master’s students who
go from a master’s into a Ph.D. program, the total number of graduate students ultimately
becoming university faculty is 20-25%. CIRES also places a substantial proportion of its
students in high-profile industrial and government research positions (Tables 2, 3).

Fewer than 5% are unaccounted for.

Department FTE Graduate degrees Placement Count
faculty in last 7 years Category

Aerospace Engineering 2 10 Industry 31
Chemistry 4 22 Univ. Prof 16
Civil, Envi. & Arch. Eng. 2 10 Govt. 16
Elec & Comp. Eng 2 5 Post Doc. 14
Ecol. & Evol. Bio. 3 20 Research 10
Envi. Studies Prgm 1 2 Ph.D. 10
Geography 3 16 Other 6
Geologic Sciences 7 17 Unknown 3
Mol. Cell. & Dev. Bio. 1 4

Physics 1 7

Atm. & Oceanic Sci. 3 3 Total 106

Table 2. Left Side: Academic departments with which CIRES is affiliated, the number of
CIRES FTE faculty affiliated with each, and the number of graduate students who have
obtained degrees through each in the last seven years. Right Side: Placement of CIRES
graduate students, 1999-2004 (65 Ph.D., 41 master’s).

Tenure-track faculty positions Government employment Industry

University of Maryland US Food and Drug Admin. Aerodyne Research

Ohio State University European Space Operations Lockheed Martin
Center

Purdue University Comprehensive Test Ban Treaty Ball Aerospace

Texas A&M Organization, Vienna, Austria ~ VECO/NSF

Australia Bureau of Meteorology

Table 3. Examples of post-graduate placement for CIRES graduate students.



Research
Structure of the Research Program

CIRES is organized by divisions consisting of disciplines that work well together
(Table 4). The divisions reflect the main research activities of CIRES, and the
distribution of CIRES Fellows and other career-track scientists among divisions indicates
the allocation of personnel within CIRES across major research topics. CIRES also has
developed research themes that are intended to encourage interaction among the
divisions.

Weather and Climate Dynamics, a major emphasis within CIRES, is highly
complementary to the interests of NOAA. Research within this division includes the
identification of climatic modes and quantification of variability and trends; analysis of
mechanisms and forcing factors underlying climatic variability; study of the relationships
between climate and the cryosphere; prediction of weather and climatic variability; study
of factors leading to extreme events and rapid climatic change; and study of factors

affecting or affected by atmospheric ozone.

CIRES Divisions Examples of Recent Accomplishments

Weather and Climate dynamics ~ Use of satellite data to analyze long-term sea level
(8, 125) change (3mm per year)

Cryospheric and Polar Demonstration of decrease in Arctic summer sea ice
Processes (4, 98) extent since 1979

Environmental Biology New explanations for weak microbial degradation of
(4, 27) pentachlorophenol pesticides

Environmental Chemistry New evidence for coupling between SO, and NO,
(8, 105) involving aerosols

Solid Earth Sciences Installation of two NSF-funded, kilometer-long tilt
(11, 19) meters near Seattle

Environmental Observation, Design and construction of a new cavity ring down
z\goggiing, and Forecasting spectrometer for detecting nitrogen oxides

Table 4. CIRES divisions and the number of fellows and total personnel (x,y) for each.



The Cryospheric and Polar Processes Division studies processes in the cryosphere
and their relationship to climate at regional and global scales. Globally, changes in the
cryospheric components (snow cover, frozen ground, glaciers, ice sheets and sea ice) are
being regularly monitored because ongoing rapid changes provide robust indications of
global climate change. Regional questions of interest include processes that control polar
and montane climates; change in the arctic climate system and degree to which these
changes are anthropogenically induced. CIRES scientists conduct field research in polar
regions as well as remote sensing and modeling studies. CIRES research on the
cryosphere is greatly enhanced by the related activities of the National Snow and Ice Data
Center which supports a worldwide user community and attracts many visiting scientists.

The Environmental Biology Division and the Environmental Chemistry Division
conduct research on both global and regional scales. Environmental Biology is focused
directly on earth-system processes that are mediated by organisms. Topics of particular
interest include biogeochemical cycling of carbon, trace gases, and nutrients; mechanisms
of biosphere-atmosphere interaction, especially involving carbon; and degradation
mechanisms for xenobiotic compounds. The Environmental Chemistry Division deals in
a complementary way with the quantity and composition of chemical emissions (gas
phase compounds and aerosols) into the atmosphere, and atmospheric processes that
determine their subsequent transport, chemical transformation, and deposition. In
addition, research in the Environmental Chemistry Division leads to the development of
new measurement methods as necessary to support studies of sources and processes.
Research within the Environmental Biology and Environmental Chemistry divisions has
diverse funding sources, but is of interest to NOAA through the inevitable linkages of

climate and air quality to biotic and chemical processes.



CIRES has great strength in research on the geosphere. For the Solid Earth
Sciences Division, topics of particular interest include studies of the mantle and earth’s
core through seismology, laboratory experiments, and modeling as well as surface crustal
and lithospheric studies involving geodesy, geochemistry, earthquakes, geomorphology,
and hydrology. Although seemingly more distant from the core interests of NOAA, and
typically funded through other channels, geodynamics research in CIRES has linkages to
climate. For example, elements of the GRACE (Gravity Recovery and Climate
Experiment) program at CIRES will allow unprecedented studies of water distribution
over large areas with monthly resolution, in support of the hydrologic component of
climatic studies.

The Environmental Observation, Modeling, and Forecasting Division reflects
consistent emphasis and strength of CIRES in automated collection of data by innovative
methods over large spatial scales coupled to modeling of global and regional phenomena.
Emphasis includes the chemical state of the atmosphere; atmosphere-ocean interactions;
use of the cryosphere as an indicator of global warming; advanced data management on
the global scale; modeling of managed ecosystems; remote sensing of vegetation;
modeling studies of nonlinear environmental systems; and space weather. These interests
in data collection and modeling cut across the other divisions in CIRES.

By design, the divisions of CIRES are easily integrated and connected. Their
function is not to set boundaries between groups of investigators in CIRES, but rather to
stimulate discussion, collaboration, and program development.

Indicators of Research Strength
The total amount, diversity, and growth in research support is one index of the

success of CIRES research programs. CIRES receives presently approximately



$44,000,000 per year in research support; support has grown by 34 % over the last seven
years. Although NOAA is a very strong partner financially, CIRES draws approximately
50% of its support from other sources. From the viewpoint of university investment, the
ratio of extramural funding to FTE tenure-track faculty supported through the Graduate
School specifically for CIRES is approximately $2,500,000 per faculty FTE per year.

Another index of productivity can be derived from citation analysis. The 41
fellows of CIRES, who are involved in many but not all publications from CIRES, show
1394 publications for 1999-2004 that were cited 12,341 times in 1999-2004 (average, 50
citations per year per person for papers published 1999-2004). Journals having the
highest disciplinary profile (e.g., Journal of Geophysical Research), as well as
interdisciplinary journals of the highest profile (e.g., Science, Nature, PNAS) are well
represented among publications of CIRES scientists. CIRES scientists who are not
fellows make a substantial contribution to the total productivity of the institute, and
encompass a broad range of environmental disciplines.

Yet another indicator of the scientific status of CIRES is the recognition received
by individual fellows of CIRES, including the following examples: National Medal of
Science (1), Member (2) or Associate Member (2) of the US National Academy of
Sciences; Blue Planet Prize (1), Guggenheim Fellow (7), Distinguished University
Professor (1), AGU Fellow (8), Fellow of APS, AAAS, AMS, IEEE (5), AMS Houghton
award (2), Department of Commerce Medal (5), Naumann-Thienemann Medal in aquatic
sciences (1), Stearns Award for service to the University (2), AGU Macelwane award (3),
Vening Meinez Medal in Geosciences (1), Renewable Natural Resources Foundation

Sustained Achievement Award (1).



Centers within CIRES

On the Boulder Campus, Centers are organized research units that work within a
particular discipline or on a particular research theme. Centers must be approved by the
campus administration and are subject to review. They may be of any size, but they
differ from institutes in that they have a narrower focus and are typically housed within
departments or institutes. CIRES has six centers (See Appendix A for more information
on each center).

The National Snow and Ice Data Center (NSIDC), was founded in 1980 and
incorporates the World Data Center for Glaciology, which was transferred to the
University of Colorado in 1976 by the National Research Council. The mission of
NSIDC is to make fundamental contributions to cryospheric science and to manage and
disseminate data and information that will advance understanding of Earth systems.

Technical expertise within NSIDC includes data management and remote sensing.
Research topics of special interest in NSIDC over the last several years have included
mass balance of ice sheets and glaciers; monitoring of extent location and mass of sea
ice; climatology of the Arctic; extent of permafrost; Arctic hydrology; climate change in
the Arctic; remote sensing as applied to the cryosphere; and effects of climate change and
variability on Arctic peoples. The center is supported mostly by federal agencies ($8.7
million in 2005); NASA is the largest contributor because of its support of archiving.
NSDIC is housed in RL-2 on east campus.

The Climate Diagnostics Center (CDC) is a CU Boulder center affiliated with
NOAA. The CDC’s goals are to determine causes for important climatic events; improve
understanding of synoptic climatic variation; study relationships between climatic

variation and extreme events; improve monitoring and analysis of climate variability;
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identify causes for major patterns of climate on long time scales; and develop climate
information products that serve society. The CDC, which has a staff of 61, is housed in
the David Skaggs Research Building.

The Center for the Study of Earth from Space (CSES) was founded in 1985 for
the purpose of fostering the development and application of remote sensing methods used
in the research of many aspects of the earth system. The center, which is located in
CIRES space on the main campus, has five CIRES faculty affiliates and graduate
students. Most of the support for the center has come from NASA. Research areas of
particular interest have included arctic climatology, ecology, geology, hyperspectral
imaging, hydrology, paleoclimatology, and remote sensing technology. Land-atmosphere
interactions, biogeochemical cycles involving vegetation, and water budgets are
particularly important themes, as is a consistent emphasis on human-induced change.

The Center for Science and Technology Policy Research was created by CIRES
during 2001 following recruitment of the first CIRES faculty member to specialize in
social science of the environment. The purpose of the center is to conduct research,
education, and outreach that will improve relationships between societal needs and
science and technology policy. Much of the work at the center crosses traditional
academic boundaries. Recent emphases of the center have included an NSF-funded
program on decision making under uncertainty, a collaboration with Arizona State
University on a 6.2 million dollar NSF project to develop a nanotechnology center, and
creation of a new graduate certificate program in science and technology policy. The
center has 6 full-time employees as well as 9 graduate students and 3 undergraduate

students and has shown rapid growth over its brief history.
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The Center for Limnology, which is housed in CIRES main campus space, was
founded in 1985 and moved to CIRES in 1998, partly because CIRES wished to expand
in the field of water science. The center has a staff of 8 and supports a graduate program
of approximately 4 students. Principal research topics for the center over the last several
years have included biogeochemistry of inland waters, particularly involving nitrogen;
food-web structure as revealed by studies of stable isotopes; invasive species in inland
waters; and water quality modeling in lakes and streams. The center conducts studies
both in Colorado and in the tropics; past field study locations have included both Puerto
Rico and Venezuela. The center maintains an active liaison with the State of Colorado’s
water-quality control programs.

New Developments

In 1998 CIRES created an Innovative Research Program (IRP) through which it
fosters creativity and promotes interdisciplinary links within CIRES. IRP provides seed
funding for unproven ideas that have high potential to produce new programs or new
partnerships. IRP has led to the development of numerous intramural proposals and new
kinds of research partnerships.

In response to external review and its own scientific retreats, CIRES created the
Western Water Assessment (WWA) in 1999. The purpose of the WWA is to identify and
characterize regional water-related vulnerabilities to climate variability and change, and
to develop information, products, and processes that will be of value to water-resource
decision-makers throughout the Intermountain West. WWA has become one of the
premier programs within NOAA’s Regional Integrated Sciences and Assessments (RISA)

program.
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The most recent hires for CIRES (2005) include a soil microbiologist who will
establish connections with CIRES scientists who are interested in the carbon cycle and a
Lidar specialist who brings new capabilities in atmospheric sensing. Also, a new faculty
position has been committed by the Boulder Campus to the CIRES Science and
Technology Policy Research Center, thus building on the newly established commitment
of CIRES to science policy.

The general plan for the future, which is described more completely in the last
section of this report, is to maintain and build selectively on established strengths, but
also to commit a proportion of new hires to expansion in areas of environmental science
that will allow diversification of CIRES in a way that is supportive of existing programs.
Education and Outreach

In 1996, CIRES created an Education and Outreach Program (EOP) with the
intent of establishing better linkages between CIRES and the community, and of assisting
CIRES scientists with meaningful and creative outreach components (“broader societal
impacts”) of their research proposals, as increasingly required by federal agencies. As of
2005, the program had grown to 6.5 FTE professional staff including one visiting fellow,
occupying about 1,500 square feet on the CU East Campus. The budget of the program
for fiscal year 2004-2005 was approximately $770,000, of which $280,000 was supplied
by CIRES, $440,431 was extramural funding of the program, and $53,400 was
extramural funding in collaboration with CIRES researchers. In 2005, the program
supplied EOP elements for geoscience research grants totaling $2,570,000 for CIRES and
$29,000,000 for other CU units. EOP has built long-term partnerships with school
districts and CIRES researchers, and has established recognized continuing programs

such as Earthworks and the regional competition of the National Ocean Sciences Bowl.
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The goals for the program include building in the areas of marine sciences and polar

research, and to achieve more direct contact with all of the divisions of CIRES.

Personnel and Staff Support

The Director is the chief executive officer of CIRES and is assisted by an
Associate Director for CIRES (Table 5). An Associate Director for Administration
supervises the administrative staff and oversees all matters related to appointments,
payroll, and personnel actions; an Associate Director for Science supervises 14 program
leaders, prepares an integrated annual workplan, and prepares annual reports to NOAA,
serves as liaison with NOAA, and is manager of CIRES science programs.

Fellows of CIRES must have outstanding research credentials in a field of
environmental science of interest to CIRES and a commitment to the interdisciplinary
programs of CIRES. CIRES bylaws limit the number of fellows to 15% of its scientific
staff. New fellows of CIRES are nominated and appointed or re-appointed by approval
of the Council of Fellows.

The CIRES administrative staff consists of individuals who hold at least a
baccalaureate degree or equivalent and who together provide the administrative
infrastructure for the institute (Table 5).

Scientific Staff

Scientific staff, which account for the majority of personnel supported by CIRES,
are hired under two CU-Boulder position designations: Professional Research Assistant
and Research Associate. CIRES uses its own titles (Table 5) and subdivides them into
ranks according to a CIRES career-track system that allows acknowledgement of career-

based achievement.
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Other categories of CIRES personnel include post-doctoral associates,
appointments of which typically are arranged through individual laboratories or programs
of CIRES. Also, visiting scientists are temporarily employed by CIRES in conjunction
with research collaborations.

The Visiting Fellows Program is a special feature of CIRES that has long been a
centerpiece of the University collaboration with NOAA. The NOAA contract with the
University of Colorado on behalf of CIRES allows the Council of Fellows, under the
leadership of the Director, to select a number of scientists from outside institutions to
visit CIRES for a term of one to two years, depending upon policies set by the Council of
Fellows. Applicants are solicited internationally, and a competition based on merit and
complementarity with CIRES programs is conducted by the Council of Fellows.
Fellowships are granted to scientists who can bring new ideas and technologies to CIRES
for the benefit of the institute. The program has been highly successful in enriching

CIRES programs and has strong support from the Fellows.

CIRES Title Number Comments
Director 1 Executive Officer
Associate Director, CIRES 1 General support for Director
Associate Directors, Admin. 2 Administrative support for Director
Fellows of CIRES 41 CU faculty and senior federal scientists
Members of CIRES 387 All career employees who are not fellows
Administrative Personnel 29 Infrastructure for CIRES
Research Personnel 358
Research Scientists 154 PhD; capacity for original, independent research
Associate Scientists 204 Baccalaureate or higher, specialized scientific skills
Others 143
Post-Doctoral Associates 7
Visiting Scientists 9
Visiting Fellows 9 A special CIRES program (see text)
Graduate Students 50
Undergraduate Students 42
TOTAL 575

Table 5. Summary of CIRES personnel, 2005 (approximate).
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Facilities

Four categories of space are used by CIRES personnel (Table 6, Figure 3): 1. the
CU CIRES/Ekeley complex, 2. CU departments on the main campus, 3. CU east campus,
4. the NOAA David Skaggs Research Center building (off campus on South Broadway).
Reasons for assignment of specific laboratories, programs, or centers to their present
locations are partly incidental to historical events, but also reflect sponsorship of
research, logical collaborations, and constraints on space at particular locations.

CIRES staff and faculty occupy the entire CIRES building as well as a portion of
the adjoining space in the Ekeley building near the center of the main campus. The
administrative headquarters of CIRES are located in the CIRES building, which was
constructed with CIRES funds in 1988. In addition, 15 fellows of CIRES (all but one of
whom are faculty members) have their primary office space, student offices, research
staff, and laboratory space in the CIRES/Ekeley complex. Also located on the Boulder
main campus is the Center for Science and Technology Policy Research on Grandview
Avenue (one fellow). Sixteen fellows of CIRES occupy departmental space on the main
campus as follows (Figure 3): Geological Sciences, 6; Physics, 1; Chemistry, 3; Ecology
and Evolutionary Biology, 1; Civil, Environmental, and Architectural Engineering, 1;
Electrical and Computer Engineering, 1; Aerospace Engineering, 1; Program in
Atmospheric and Oceanic Sciences, 2.

The third type of space occupied by CIRES lies on the east campus (RL2: Figure
3). One fellow is currently housed in this space, which accommodates the largest
research center of CIRES, the National Snow and Ice Data Center (NSIDC: see Appendix
A). In the past, when CIRES was retiring bonds for construction and renovation of new

and old space, CIRES had leased the east campus space at a cost of approximately
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$450,000 per year. The current leasing costs have been reduced from $450,000 to
$160,000 (Table 6). In general, university space is well justified by CIRES, which earns
approximately $1,300 per square foot per year in extramural support for its dedicated
rent-free space.

CIRES occupies federal space within the NOAA David Skaggs Research Center,
which was completed in 1998. All of the Boulder NOAA laboratories are located within
this building. Although federal employees and CIRES employees work together in this
space, it is possible to estimate the apportionment of space to personnel of CIRES.
Twelve fellows of CIRES (program leaders) are federal employees rather than CIRES
employees, and receive their salaries, physical facilities , and research funding from the

federal government.

Location Square Feet* Rent, dollars per year
CIRES/Ekeley, Total 31,408
Administrative Offices 4,054 0
Common Space 5,582 0
Research Groups 21,772 0
NOAA Skaggs Building 44,525 0
Main Campus Departments 12,309 0
East Campus 18,572 $159,456 (FY 04-05)
Grandview 2,058 0
Total 108,872

* Wall to wall, 50-60% assignable.
Table 6. CIRES space, by location.

Special Facilities

CIRES, in cooperation with the Department of Chemistry, maintains an Integrated
Instrument Development Facility (I1IDF) for design, fabrication, repair, and servicing of
instruments or sampling devices used in research. The total budget for the IIDF is

$500,000, which supports 5.8 full-time equivalent employees plus parts and materials.
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IIDF is primarily self-funded. The mean CIRES subsidy recently has been approximately

$20,000 per year.
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Figure 3. Location of CIRES Fellows and their research programs. The areas of the
circles are proportional to the number of fellows (smallest = 1 fellow).

IIDF has a high degree of stability in operations and is responsive to special needs
of researchers. Advantages of the facility for CIRES include design or customizing
capabilities that are not easily available on the local commercial market, fast response
when appropriate, and a broad range of capabilities that are not found together in local
commercial enterprises.

CIRES also maintains a CIRES Computing Facility (CCF) that serves both

administrative and research purposes. Responsibilities of CCF include licensing,
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software acquisition, maintenance and replacement of servers and administrative
desktops, maintenance of e-mail, security, backup, and databases. The CCF supports
approximately 4.5 FTE and has a total annual budget of approximately $750,000, of
which $600,000 is accounted for by personnel. Approximately $40,000 is received by

CCEF through recharge to individual projects or laboratories.

Diversity Plan for CIRES

CIRES is an enthusiastic supporter of the Boulder Campus diversity plan. In
accordance with this plan, CIRES has developed and filed with the Boulder Campus its
goals, strategies, and proposed actions in support of the campus diversity plan (see
Appendix E for the full text).

CIRES has established for itself three goals as part of its strategy for achieving the
goals of the campus diversity plan: 1) establish and maintain a favorable social climate
for all CIRES personnel; 2) ensure access and opportunity for all students affiliated with
CIRES; 3) build and maintain a diverse community of faculty and staff. The rationale for
the CIRES diversity program is to cover all major elements of CIRES operation (work
place, student constituency, employee constituency) with actionable strategies that have
outcomes subject to assessment and review.

Social Climate

Establishment of feedback mechanisms is a key strategy for maintaining an
appropriate social climate in CIRES. CIRES commits to the use of exit interviews for
employees, and periodically reviews these questionnaires as a means of assessing the
efforts that CIRES has made to maintain a productive and comfortable social

environment for its constituents.
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Beyond feedback, CIRES commits to review of practices and policies as a means
of diagnosing institutional practices or policies that might be inadvertently discouraging
or prejudicial to individuals working within or with the CIRES programs. Finally,
CIRES commits to a positive community attitude toward maintenance of a supportive
social environment, to have policies in place that assure corrective response to bias, to
build awareness of the special needs of individuals with disabilities, to support diversity
training programs, and to make use of campus services related to diversity. Although not
an instructional unit, CIRES supports increased opportunities to promote awareness of
multi-cultural issues.

Access and Opportunity for Students

While not a unit that offers degrees, CIRES participates in educational activities
on an individual basis. CIRES supports campus efforts to increase the number of
bachelors degrees earned by students of color, as attained through recruitment of new
students, improved retention, and higher graduation success. Specific commitments of
CIRES include participation in a multi-cultural engineering program, women in
engineering program, undergraduate research opportunities program (UROP), SOARS,
SMART (Summer Multicultural Access to Research Training), and K-12 outreach.
CIRES faculty also have a direct role in selecting graduate students, and through this role
can support admission of individuals from under-represented groups.

Promote Diversity of CIRES Personnel

CIRES uses an exit interview process to provide information on measures that

improve the diversification of faculty and staff. CIRES also maintains data that can be

used in assessment and planning, and follows strategies established by the Boulder
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Campus for assuring maximum opportunity for advertising and hiring of under-
represented groups.

Especially important for CIRES is enhancing the number of female tenure-track
faculty in selected branches of science where recruitment of women is difficult.
Retention and equitable treatment of women faculty already recruited also is a priority
under this heading. CIRES has similar commitments to hiring and retention of all other
under-represented groups.

Strategic Plan

The current strategic plan for CIRES builds upon the 1999 strategic plan for
CIRES, CU Vision 2010, and NOAA’s current strategic plan (FY2005-2010). The
current CIRES plan is largely the product of a scientific retreat, conducted in spring of
2005, at which nearly 100 CIRES leaders and scientists identified areas for improvement
and directions for the future. The plan follows from the mission and vision statements for
CIRES (2005), which retain a consistent emphasis of CIRES on interdisciplinary research
of broad scope on the earth system, but now also reflect a strong commitment to effective

dissemination of research beyond traditional peer-reviewed publication.

Vision:  Asaworld leader in Environmental Sciences CIRES is committed to identifying
and pursuing innovative research in Earth System Science and to foster public
awareness of these processes to ensure a sustainable future environment.

Mission: CIRES is dedicated to fundamental and interdisciplinary research targeted at all
aspects of Earth System Science and is communicating these findings to the global

scientific community, to decision-makers, and to the public.

Table 7. Current mission and vision statements for CIRES.

21



Personnel

A. Replacement of Faculty Scientists. The path of least resistance for replacing
faculty members who retire or leave the university for other reasons is to replace them in
kind. This is an unwise practice for an interdisciplinary institute, which must adapt its
scientific staff to new research opportunities. Therefore, CIRES will replace faculty with
new faculty whose areas of research show the strongest potential for strengthening
CIRES research.

B. Expansion. CIRES will make its case to the university for adding one new
faculty FTE per year for the next seven years. Justifications include extremely high
productivity of CIRES faculty from the viewpoint of extramural funding, diverse
potential for complementarity between CIRES and the teaching, research interests, or
graduate programs of departments with which CIRES is affiliated, synergism of research
activities between CIRES and NOAA'’s Earth System Research Laboratory (ESRL), and
the need to preserve the strength of CIRES as a national and international leader in
environmental research.

C. Hiring Criteria for New Positions. In seeking new faculty positions, CIRES
commits itself to the following criteria: match of the position to the CIRES research
agenda based on the strategic plan; interdisciplinary potential of the position; contribution
of the position to intellectual diversity of CIRES; potential of position to fill a gap in
CIRES capabilities; growth potential associated with position; complementarity of the
position with interests or needs of collaborative departments; feasibility of infrastructural
requirements and startup for the position. Where leadership or experience is a priority,

CIRES will request a senior hire.

22



D. Positions Identified for Future Hiring. Positions identified for CIRES hiring
are as follows: (a) climate system scientist with expertise in abrupt climate change; (b)
polar climatologist; (c) specialist in the study of cryospheric processes; (d) specialist in
interferometric synthetic aperture radar within environmental applications; (e) specialist
in analyzing predictability of environmental systems. Rigid priorities are not assigned
within this list, given that the feasibility of filling a given type of position depends to
some degree on factors that are beyond the control of CIRES (receptivity of
departments). A detailed rationale for each of these positions is given in Appendix B.
The first four of these positions have in common an increase in strength or expansion of
scope in established areas of research for CIRES. The fifth would expand the boundaries
of CIRES.

CIRES also will recruit two center directors (CSES, NSDIC) over the next

few years. These are replacements and should be senior-level hires.
Facilities

CIRES faces severe limitations on programmatic expansion due to lack of
research space at CU Boulder. At present, all space available to CIRES is fully occupied.
While CIRES can add faculty to a limited extent by placing faculty into departmental
space, departmental space is not always available and, for some hires, location in CIRES
space is highly desirable as a means of fostering interactions. For these reasons, CIRES
will pursue the acquisition of 50,000 — 100,000 square feet of additional space over the
next ten years. Space in this amount cannot be obtained on the Boulder campus without
new construction or relocation excising research groups to the CU East Campus (research

campus).
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The Boulder campus has approved the first steps (committee approval to proceed
with conceptual design, employment of architect, and creation of a brochure) for a new
environmental building, to be created in two phases of 100,000 square foot each. The
building project would serve the dual purposes of bringing units together for
programmatic and educational benefits and providing additional space for expansion or
improvement in quality programs. CIRES will seek 50,000 to 100,000 square feet of
space in the new environmental building, which will also house PAOS, INSTAAR, and
the Environmental Science Program.

Programs

The Center for the Study of Earth from Space (CSES) has been an important
component of CIRES since its inception in 1985. In 2006 CIRES will seek a new
director for CSES. Prior to the search, CIRES scientists who have expertise in the area of
remote sensing will, in collaboration with the director and executive committee,
reconfigure the center. Reconfiguration might involve broadening the scope of sensing
technologies and applications (i.e., monitoring environmental hazards) that are featured
by the center, broadening the potential funding base for the center, and creating a data
management or archiving component for the center. These matters are still under
discussion. The main commitment is to retain a vital, well-funded center that focuses on
acquisition of data by imaging.

CU and the NOAA-Boulder laboratories have world-class expertise in
development of new remote and in-situ observing facilities (e.g., microwave radiometry)
and in the application of integrated observing systems to environmental research.
CIRES plans to coordinate and focus these resources through the development of a

Center for Environmental Technology (CET), which will be jointly sponsored by the
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Department of Electrical and Computer Engineering and CIRES. CET has the potential to
provide an important bridge between CIRES, the College of Engineering, CU
environmental programs, and federal laboratories in the Front Range that depend on
sensor technology for their environmental research and operations.

Polar regions are recognized as increasingly important in our changing
environment, as they are affected by feedback mechanisms between land, ocean, and
atmosphere. Rising sea levels and potential perturbation to ocean circulation caused by
perturbation of the polar climate would have great economic consequences. Because
CU-Boulder is one of the main focal points for cryospheric research in the U.S., CIRES
proposes to create a Center for Polar Sciences that will capitalize upon the recognized
expertise at the university and local federal laboratories. A new faculty hire in
cryospheric processes will lead this center. Campus links will include NSIDC;
Geography; Geological Sciences; Environmental Studies; Department of Civil,
Environmental, and Architectural Engineering; Institute for Arctic and Alpine Research;
and CIRES.

Interdisciplinary Education and Outreach

CIRES, as a CU-Boulder Graduate School research institute, is well positioned to
bridge the gaps between disciplines in both research and instruction and to provide
resources to departmental education activities as well as to the overall University
education mission. CIRES will work to refine existing and develop new techniques of
environmental education by bringing its expertise in interdisciplinary research to bear on
improving the educational experience at both the graduate and undergraduate levels. To
further this goal, CIRES will work with other University units to formulate additional

graduate courses in environmental sciences that focus on the expertise of our research
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groups and we will encourage and support team teaching of our faculty in special cross-
disciplinary courses and seminars. Further, CIRES will continue and enhance its efforts
in the K-12 educational community through our Education and Outreach Program.
Liaison With NOAA

In 2005, NOAA OAR consolidated five Boulder NOAA laboratories and one
center, strongly affiliated with CIRES into a new organizational unit, the Earth System
Research Laboratory (ESRL). The purpose of this reorganization is to make the NOAA
laboratories more efficient administratively, to reduce duplication between
complementary science programs, and to improve collaboration and communication.

Coincident with the creation of ESRL, CIRES is directly contributing to the
improved collaboration and communication with its NOAA partner. The following
actions are part of the CIRES strategic plan: a) ensuring that NOAA decision-makers are
party to all discussions that involve planning or commitment of resources, b) developing
a more effective routine CIRES communication within facilities provided by NOAA, ¢)
searching for new areas of common ground for collaboration between the University and

NOAA, d) fostering a closer sense of unity between CIRES at CU and CIRES at ESRL.
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Appendix A

Centers and Joint Programs
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National Snow and Ice Data Center (NSIDC)

Cryospheric data management has been part of CIRES since 1980. NSIDC is an
outgrowth of the original World Data Center for Glaciology, Boulder (WDC), which was
transferred to the University of Colorado in 1976 by the National Research Council (NRC).
Initially, the WDC was housed at the Institute of Arctic and Alpine Research (INSTAAR), with
Dr. Barry as the Director. The WDC was transferred to CIRES in December of 1980, when Dr.
Barry joined CIRES.

The National Snow and Ice Data Center (NSIDC) was formally designated by the
National Oceanic and Atmospheric Administration (NOAA) as a coexistent institution with the
WDC in 1982. Research and data management activities expanded rapidly during the 1990s.
Purpose and Scope

NSIDC archives and distributes data products and conducts basic and applied research
related to cryospheric science. The mission of NSIDC mission is as follows: NSIDC will make
fundamental contributions to cryospheric science and will excel in managing data and
disseminating information in order to advance understanding of the Earth system.(from “NSIDC
Strategic Plan: 2005-2015”)

NSIDC fits within the CIRES research theme of climate system variability: detecting,
monitoring, and attributing global climate change and its impact on society. The scientific focus
of NSIDC concerns the earth’s cryosphere (global snow and ice) and studies factors such as:

e Seaice —record low ice extent minima in the Arctic during recent years
Glaciers — many glaciers are retreating at unusually high rates
Permafrost — the extent of frozen ground is declining

Snow cover — springtime extent in the northern hemisphere is declining
Arctic climate — temperatures are rising in northern continental areas

NSIDC has substantial expertise in remote sensing and in the management of the scientific data
required to support modern research activities.
Personnel

NSIDC’s Director, Dr. Roger Barry, is a CIRES Fellow and a member of the Department of
Geography at CU Boulder. He is assisted by the Lead Scientist, Dr. T. Scambos; the Deputy
Director, Dr. C. Judy; and the NOAA Liaison, Ms. F. Fetterer. The administrative structure is as

follows:
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e Director, CIRES, Dr. K. Steffen
o Director, NSIDC, Dr. R. Barry

= Scientists
e Lead Scientist, Dr. T. Scambos
e Staff scientists
e Visiting scientists
e Graduate students

= Deputy Director, Dr. C. Judy
e NOAA Liaison
e Programs & projects
e Services

NSIDC typically employs 65 to 70 full-time people with expertise in both cryospheric
processes and data management. In addition, a NASA contractor provides six full-time, on-site
people to support the data management system for the NASA DAAC contract, one of the major
projects at NSIDC.

Research themes and programs

NSIDC has a strong research component that includes work on the following areas:

Ice sheets and glaciers: Glacier and ice sheet mass balance is a critical indicator of climate
change and a source of fresh water input to the oceans. NSIDC scientists have developed several
new algorithms that make innovative use of satellite data over ice sheets. They recently created
detailed image maps of Antarctica and Greenland and of various glaciers, and are measuring
changes in the movement and topography of glaciers and other critical parts of the great ice
sheets.

Sea ice: Sea ice is important both as a moderator of polar ocean-atmosphere interaction and as a
major component of the polar radiation balance. Sea ice variations are regarded as one of the
most important indicators of global climate change. NSIDC is a recognized leader in monitoring
changes in sea ice thickness, extent, and drift. The Sea Ice Index developed by NSIDC
scientists has documented declines in summer sea ice extent in the Arctic and other changes over
the past 27 years.

Arctic climate: The dynamics of ice, atmosphere, and ocean interactions in the far north are
complex and fundamental components of the Earth system. NSIDC scientists are leaders in

Arctic climate assessment had have published the primary textbook on the topic.
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Permafrost and frozen ground: Changes in the extent of permafrost and frozen ground, depth of
the active layer, and length of the melt season have a large impact on native communities and
terrestrial ecology. Carbon, in the form of methane and organic matter within permafrost and
frozen ground, could impact the global carbon balance and its greenhouse forcing in the
atmosphere. Scientists at NSIDC are integrating remotely sensed data with in situ data to refine
the predictions of frozen ground conditions.
Snow cover and snow hydrology: Changes in the freshwater contributions to the northern seas are
impacting the dynamics of those systems. NSIDC scientists are working with sparse data, in
conjunction with synthesis and modeling approaches, to understand Arctic hydrologic issues.
Climate change in the cryosphere: Scientists working with near real-time monitoring of snow,
sea ice, and vegetation under the Study of Environmental Arctic Change (SEARCH) program are
making progress toward documenting Arctic changes by using tools such as the sea ice index
noted above.
Remote sensing and algorithm development: The application of remotely sensed data to
cryospheric research and to the solution of climate change issues requires the conversion of the
reflectance or emission of radiation at various wavelengths into useable environmental
parameters. NSIDC scientists and support staff are experts in developing the appropriate
process and utilizing them to produce data and interpretative products.
Impacts of changes on Arctic peoples: The impacts of changes on Arctic peoples are being
recognized and incorporated into research projects. An NSIDC scientist has been living in a
community in northeast Canada and has documented the community’s climate observations and
local impacts.

The management of scientific data is a critical component of NSIDC’s work. The current
activities, with funding sources in parentheses, include these programs:

e Snow and Ice Distributed Active Archive Center (NASA)
Arctic System Science Data Coordination Center (NSF)
Antarctic Data Coordination Center (NSF)

Antarctic Glaciological Data Center (NSF)

Frozen Ground Data Center (IARC)

World Data Center for Glaciology, Boulder (NOAA)
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NSIDC has been tentatively designated as the Data Information Service (DIS) for the
International Polar Year (IPY), by the International Programme Office for IPY and is seeking
funding for this role.
Funding

NSIDC is essentially a “soft money” organization. The Director receives support from
CU as a teaching faculty member and CIRES supports the equivalent of 2 FTE administrative
staff and several part-time students. The remainder of the staff is supported by research and data
management funds. NASA is the primary source of funds for NSIDC, as the Snow and Ice
Distributed Active Archive Center (NASA DAAC) has a budget of over $5 million/year. NASA
also sponsors several research projects. The distribution of actual cash flow for FY 2004 was:

NASA - $6,283K, 75%
NOAA — $400K, 5%
NSF - $1,467K, 18%
Other — $150K, 2%

NSIDC accounted for 21% of CIRES’ cash flow and 44% of CIRES’ contribution to F&A
during FY 2005. The rate of increase in NSIDC’s funding has usually exceeded the rate of
inflation:

e 2005 -- $8.70 million
2004 -- $8.30 million
2003 -- $7.87 million
2002 -- $7.17 million
2001 -- $7.09 million
2000 -- $6.72 million

Overall, NSIDC’s projected funding (known funding, plus proposals times the probability of
funding) is strong, exceeding $8 million two years out. But the projected funding drops off
quickly at past three years out due to the typical grant duration of three to five years.

NSIDC anticipates stable to growing research funding in spite of some national-level
comments about federal funding being tight during the next few years. Our senior scientists have
an above average success rate on proposals to the federal agencies.

We expect NASA data management funding to decline, but anticipate expanding our

support to the NSF and other groups. The International Polar Year (IPY) will provide data
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management opportunities. As of late 2005, we have received three IPY related grants, with a
total value of over $1 million dollars.
Accomplishments

Over the past seven years, NSIDC has responded to several cryospheric research initiatives.
A unifying theme of detecting, monitoring, and attributing changes in the cryosphere-climate
system and their impacts on society has evolved. NSIDC has responded as follows:

An increasing involvement in freshwater arctic hydrology

The addition of permafrost and frozen ground expertise

More involvement in the science teams for the satellite instruments

The ability to apply sensor data, as from ICESat, that is tailored to cryospheric needs
Expanding from monitoring snow cover to analyzing surface energy balance factors
Increased focus on glacier and ice sheet mass balance determinations and monitoring

NSIDC serves the scientific community in several ways. The primary means of contact with its
stakeholders has shifted from conventional publications and the distribution of data on paper or
magnetic tape to the digital transfers. The following statistics illustrate the impact of NSIDC on
the community:
Publications

NSIDC scientists and staff have published over 140 journal articles and book chapters
and three textbooks during the past five years.
2000: 31 2001: 34 2002: 22 2003: 28 2004: 28
Presentations, posters, and other articles

Presentations and posters at meetings, especially the fall American Geophysical Union
meeting, account for a significant transfer of information to the community.
2000: 28 2001: 51 2002: 71 2003: 74 2004: 118
Web presence

The Internet is critical to NSIDC interaction with its stakeholders. Total hits on NSIDC
Web pages will exceed 25 million in 2005. The number of visits from distinctly identifiable IP
addresses is increasing:

2002: 450,149 2003: 583,027 2004: 688,757
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Data transfer

The method of transferring NSIDC data to researchers is shifting from the production of
physical media to direct (FTP—Hfile transfer protocol) access. CD production peaked at
approximately 20,000 CDs/year in 2003. The use of DVDs has become more common. The
number of data files transferred via FTP is increasing. Number of files/granules transferred by
FTP, by fiscal year:
2002: 238,888 2003: 453,497 2004: 731,892 2005: 1,296,507
USO support

The NSIDC User Services Office provides technical support to a wide range of
customers, from grade school students to senior scientists. The number of requests for data
related technical support has grown steadily over the last five years:
2000: 2,481 2001: 2,880 2002: 3,248 2003: 4,058 2004: 7,727
Specific accomplishments
Examples of specific accomplishments during the past seven years include:

e  Developed the assessment of the moisture balance and runoff, Eurasia

e  Published: The Arctic Climate System, Serreze and Barry, Cambridge University Press,
2005.

e  Published: Observational evidence of recent change in the northern high-latitude
environment, Climatic Change, 46, 159-207. Serreze, et al., 2000.

e  Confirmed the reduction of arctic sea ice coverage during 2003-05 and created public
awareness through press releases and outreach efforts

e Developed and illustrated the mechanism for the disintegration of the Larsen Ice Shelf

e  Documented the spatial characteristics of snow cover and frozen ground in the Northern
Hemisphere

e  Expanded the DAAC data sets, including MODIS, AMSR-E, and ICESat data

e Developed a dynamic, metadata database driven web presence for data access and
distribution

e Initiated the Global Land Ice Measurements from Space (GLIMS) database

e  Developed/implemented metadata catalog; placed 540 data sets into the online catalog

e Increased our user services direct assistance contacts from approx. 2,200/yr to over
7,700/yr

e  Supervised eight PhD and eleven MA students

e  Taught graduate and undergraduate courses in mountain climatology, synoptic and
dynamic climatology, climate theory and climate variability, and special topics: snow
and ice.
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e Received a “very good” to “excellent” rating from NASA for the first period of the
current data management contract. As per NASA, “The quality of their products and
services is excellent. Their understanding of the science community is thorough.”

Future Plans

The “NSIDC Strategic Plan: 2005-2015” was developed in early 2004. A parallel “action plan”
was developed in late 2004 to assist in implementing the strategic plan. A core component of the
action plan is that NSIDC should remain flexible, to accommodate trends in funding by NSF,
NASA, NOAA, and other potential sponsors. NSIDC will:

Monitor trends for current sources of funding

Look for opportunities for funding from new sources

Expand our expertise in critical areas

Target larger ($100K+), multi-year grants with offset start/end dates
e Watch for significant ($1 million+) opportunities

Specific components of the action plan include

e Growth of existing areas of expertise

o Arctic hydrology

o Seaice

o Glaciers & ice sheets

o Arctic synthesis (freshwater hydrology focus)
e Expanding presence in

o International Polar Year (IPY)

o Prototype Climate Data Records (CDRs)

o Research driven data synthesis and synergy

o Training scientists in data management

NSIDC anticipates changes in funding streams and related research and data management

activities during the next seven years. Two key points will be the renewal of the NSIDC Snow
and Ice Distributed Active Archive Center (DAAC) contract with NASA in 2008 and the general
shift of responsibility for earth sensing satellites from NASA to NOAA in the 2010 time frame.

NSIDC anticipates continuation of the NASA supported DAAC work, but at a reduced
level of funding, partly due to the maturity of the satellite instruments and partly due to an
anticipated shift of responsibilities to NOAA. CIRES’ relationship to NOAA and the probable
transfer of CLASS (a NOAA data management program) to Boulder may help ease the
transition.

The International Polar Year (IPY) planned for 2007-2009) is presenting new
opportunities to NSIDC for data management and research. But, (as of late 2005) the U.S.
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agencies appear to be relabeling existing programs as “IPY,” as opposed to providing significant
additional research and data management funding.

The expansion of NSIDC’s research capability may offset potential reductions in NASA
funded data work, but this change in focus may require a shift in staff expertise. The expansion
of NSIDC’s data management services to include earth/environmental sciences may be a viable
alternative, especially if agencies such as the NSF shift to funding data services in support of

their scientists.
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Center for Science and Technology Policy Research

The Center’s mission is to conduct research, education, and outreach to improve the
relationship between societal needs and science and technology policy. The Center was initiated
within CIRES in the summer of 2001 as a contribution to the CIRES goal of promoting science
in service to society and to the University’s vision of establishing research and outreach across
traditional academic boundaries.

As of November 1, 2005 the Center had one full-time director, one part-time managing
director, one part-time office manager, one full-time outreach coordinator/assistant webmaster,
one full-time webmaster, one full-time CIRES Visiting Fellow, one full-time research scientist,
one part-time research scientist, and one part-time research associate working in Brazil. In
addition, nine graduate students and three undergraduate students were working on projects
through the Center. The Center operates out of a small bungalow at 1333 Grandview Avenue in
Boulder. The budget of the Center is as shown in Table 1.

Table 1. Center Budget FY2006

A. Salaries and wages $334,475
B. Fringe benefits $ 89,120
C. Permanent equipment $ 15,000
D. Travel $ 57,150
E. Other Costs $284,879
F. Total Direct Costs $780,624
G. Facilities and admin costs $159,371
H. Total expenses $939,995

I. Funding sources
1) NSF - DMUU:

Climate and Decision Making $443,682
2) NOAA, NASA, DOE, NSF:

Report on Carbon Cycle $154,000
3) Other $342,540

J. Total funding $940,222

Research themes over the past 7 years
1. Relationship between societal needs and science and technology policies. The Center
evaluates the two-way connections between decision makers and scientific researchers and

develops recommendations to improve the flow of useful information in both directions. This
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evaluation often involves "learning by doing," that is, by developing and assessing experimental
partnerships between operational and research communities.

2. New policy alternatives for science and technology policy decision makers. Center research
seeks to expand and/or evaluate policy alternatives available to science and technology policy
decision makers. A science and technology policy decision maker is a person, group, or
institution with responsibility for making important decisions about the substance or process of
science and technology. Examples of science and technology policy decision makers include
people who allocate resources among research areas and people who prescribe norms for the
conduct of research, such as rules for using human subjects. This perspective distinguishes the
Center’s work from that of policy advocacy groups, which seek to reduce available alternatives
in the political process.

3. Development of tools for science and technology policy decision making. The Center
develops new tools, and through its outreach it communicates these tools to science and
technology policy decision makers to help them identify, evaluate, and eventually fill their
information needs.

Highlights

In partnership with Arizona State University’s Consortium for Science, Policy, and
Outcomes the Center led preparation of a successful grant proposal for the National Science
Foundation’s program on Decision Making Under Uncertainty. The 5-year project, which began
in 2005, has held two workshops that brought together scientists and decision makers to discuss
ways in which producers of climate information can better meet the needs of users of such
information. The Center is also collaborating with ASU on a $6.2 million NSF project to
develop a nanotechnology center.

In 2003-04 the Center began implementation of a new Graduate Certificate Program in
Science and Technology Policy, a rigorous educational program to prepare students pursuing
graduate degrees for careers at the interface of science, technology, and decision making. The
program has grown from its initial cohort of 10 graduate students to its current enrollment of 20
students representing nine CU departments and centers. Two students from the initial cohort
have already received the certificate.

As part of its outreach efforts, the Center organized a year-long lecture series bringing to CU-

Boulder the current and several former science advisors to the U.S. President. Science advisors
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to Presidents G.W. Bush, Clinton (1* and 2™ terms), Nixon, and Johnson have already visited the
campus; Ronald Reagan’s science advisor is scheduled to speak in January. Hundreds of
students, faculty, and community members have attended these talks focusing on the role of
science in presidential decision making,

Between its inception in the summer of 2001 and September 2005, the Center has published
129 articles, books, book chapters, and reports including 67 peer-reviewed journal articles and
book chapters (59 published, 8 in press).

Between August 2004 and August 2005 the Center’s website received over 800,000 visits.
Between September 2004 and August 2005, the Center’s weblog Prometheus received over
262,000 visits. Articles in UPI, the LA Times, USA Today, the EU Reporter, and the
Washington Times have referred to Prometheus entries.

Between its inception in the summer of 2001 and September 2005, Center personnel and
projects have been cited or referred to 158 times by 81 publications and other media, including
the Associated Press, BBC Radio, Boston Globe, Christian Science Monitor, Discovery Channel,
The Economist, LA Times, MSNBC, National Public Radio, Nature, New York Times, San
Francisco Chronicle, Science, Scientific American, UPI, and USA Today. Center staff members
have testified before Congress on global warming policy responses.

Further information about the Center’s achievements can be found in its annual reports at
http://sciencepolicy.colorado.edu/about_us/annual report 2005.pdf (current) and
http://sciencepolicy.colorado.edu/about us/archives/annual reports.html (past).

View of the future

In the future we foresee increased demands on the federal government to address growing
threats from natural disasters, environmental hazards, terrorism, poverty, etc., while continuing
to cut taxes or, at a minimum, maintain current levels. This will produce increased stringency in
federal R&D spending and growing pressure to justify expenditures in terms of how well they
meet societal needs. We envision the Center playing an increasingly prominent role in providing
information to decision makers about how to improve the ability of government-funded research

to meet societal needs for information.
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The Climate Diagnostics Center

The Climate Diagnostics Center conducts research to advance understanding and the
ability to attribute the causes of observed climate variations, and to apply this knowledge to
improve climate models and forecasts and develop new science-based products that serve the
needs of the public and decision-makers.

Specific goals of CDC research include:

*  Developing the capability to attribute causes for high-impact climate events, such as major
droughts and floods.

*  Improving understanding and predictions of climate phenomena such as the El Nino-
Southern Oscillation.

*  Developing understanding of how climate variations and change influence the likelihood
and potential severity of extreme weather events.

*  Improving monitoring and analyses of climate variability and developing new methods to
assimilate the observations into models.

* Identifying the causes for major patterns of climate variability on decadal and longer time
scales.

*  Developing new climate information products to benefit society and mitigate potential
adverse impacts, such as through the effects of climate variations or climate change on

water resources in the western United States.
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Center for the Study of Earth from Space

CSES was founded in 1985 as part of the Cooperative Institute for Research in
Environmental Sciences (CIRES) within the University of Colorado at Boulder. CSES provides a
focus for the development and application of modern remote sensing techniques used in the
research of all aspects of earth sciences at the University of Colorado. Although measurements
from space are emphasized, aircraft and field measurements are integral to any remote sensing
project.

Within CSES the aim is to work on all scales of problems extending from technique
development in small test sites to understanding pattern and process on a regional and global
scale. Data from the available electromagnetic spectrum, extending from the UV to the
microwave region are used. CSES facilities were developed with generous support from the
W.M. Keck Foundation and matching funds from the University. The laboratories are dedicated
to both research and teaching. CSES has 5 faculty associates. For the interval 1998-2005, CSES
published 112 reviewed journal articles and book chapters.

Remote Sensing Research

The primary areas of study at CSES include arctic climatology, ecology, geology,
hyperspectral imaging, hydrology, paleoclimate, and remote sensing. A long-term goal of CSES
research is to investigate problems in global geoscience, in particular questions of global change,
through use of satellite observations. At present, the emphasis is on understanding the land and
land-atmosphere interactions and the cryosphere. Some of the topics include biochemical cycles
involving vegetation, soils, hydrology and water budgets, and human-induced change. Predictive
models are being developed that incorporate inputs derived from satellite remote sensing data,
and make it feasible to address global-scale questions.

Accomplishments
Ecology

Work during the past year on carbon sequestration in Southwestern rangelands
demonstrates that dryland regions are changing mosaics of woody plant classes whose trends
through time are logistically difficult to track with traditional groundbased techniques. Fieldwork
linked to remote sensing imagery offers the capability to monitor and track changes in

aboveground carbon pools over large dryland regions and at frequent intervals.
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Polar Climate

Evidence of a temperature regulation mechanism at high latitudes related to sea-surface
temperatures was found, which might explain the lower rate of observed arctic warming than
predicted by climate models. Researchers also found a strong feedback from biosphere albedo in
a simple model of the Earth's climate system. Finally, observed trends in reanalysis products
were compared with previous claims of tropospheric warming causing some of the rise in
tropopause height in the same data and showed that no warming existed in the data.
Climate Modeling

Researchers published a simple, nonlinear climate model study called a Dynamical Area
Fraction Model (DAFM), which laid the basic theoretical framework for developing simple
nonlinear-coupled dynamic models. Two subsequent experiments with this revised model
suggested the domination of negative feedback from the hydrologic cycle on the climate
regulation: the active hydrological cycle greatly reduced the global climate temperature, despite
powerful positive hydrological feedbacks like the ice-albedo and hydrological greenhouse
feedbacks. These results contrast with anthropogenic explanations of climate change that rely
heavily on assumptions of positive feedbacks from the hydrological cycle.
Expansive Soils

Data from three trenches dug into the Pierre Shale in the northern Front Range show that
reflectance spectroscopy is a viable technique to detect the swell potential of smectitic soils and
will provide results in seconds rather than days and at a significantly lower cost than standard
methods.

Education and Student Opportunities

Remote sensing is not a discipline in itself, but rather a major, evolving tool applicable to
studies of the earth involving the atmosphere, biosphere, hydrosphere, cryosphere, and the solid
earth. CSES acts as a focus for research, campus-wide, in the use of remote sensing for global
geosciences studies. So far, master's and Ph.D. candidates from the departments of
Anthropology, Geography, Geological Sciences, Electrical Engineering, EPO Biology and the
Interdepartmental Geophysics Program have carried out thesis research in CSES. For details
about various programs and admission to the Graduate School, please visit the University of

Colorado's web site and follow the link to your department of interest.
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CSES Facilities
The CSES facilities include approximately 8000 sq. ft. of lab and office space completely
refurbished in 1994 with support from the W. M. Keck Foundation of Los Angeles, California.
CSES occupies the 2™ floor South and West wings of the Ekeley Science building in the heart of
the CU campus. Below is a list of the equipment available for researcher and student use. CSES
also contains a 24-seat classroom for teaching, including 10 Windows workstations.
Future of CSES
Because the CSES director will retire in 2006, CSES is being analyzed by CIRES for

possible reorientation under a new director.
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Center for Limnology

Introduction

Limnology is the study of inland waters, including lakes, streams and rivers, and
wetlands. It is the sister science of oceanography; the two sciences share the objective of
understanding aquatic ecosystems through study of their physical, chemical, and biotic
components. Limnology at CU Boulder since 1975 has included regional limnology of the
Colorado mountains and plains, but also global limnology, with a strong emphasis on the tropics,
whose limnological phenomena were largely unknown as of the early 1970’s.

In the mid 1980’s, a number of opportunities arose for the tropical limnology program at
CU Boulder to move to another institution within the US. CU responded to these opportunities
by creating, through the Dean of College Arts and Sciences and the Vice Chancellor for
Academic Affairs, a Center for Limnology (1985) with a small continuing budget from CU and
an upgrade in space and facilities. The center was housed in the Department of Environmental,
Population, and Organismic Biology (now EEB) until 1998, at which time it was moved to the
Cooperative Institute for Research in Environmental Sciences, which was interested in
establishing a regionally significant program centered around water in the western US. William
Lewis has served as Director of the center since 1985.

Recent Activities of the Center for Limnology

Subsequent to the last review (1998), the Center for Limnology has continued to operate
two program components: one in the tropics, and the second in Colorado. The center’s research
has encompassed lakes, flowing waters, and wetlands over the last seven years. The emphasis of
the center’s research is most easily defined by topics, the most important of which include
biogeochemistry of nitrogen, phosphorus, and carbon; food-web analysis, particularly through
the use of stable isotopes; ecosystem metabolism, with emphasis on the application of new kinds
of methods that allow better measurements; ecosystem functioning of large, undisturbed
floodplains; and comparison of temperate and tropical aquatic environments. Graduate students
are generally allowed to follow their own interests, provided that the center is able to provide the
appropriate equipment and expertise. Recent research programs of special interest are

exemplified as follows.
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Research on the Orinoco Floodplain. During the 1980’s, the Center for Limnology, in
collaboration with Venezuelan investigators, undertook a comprehensive study of the Orinoco
River Basin. The main objective of the study was to provide insight into the functioning of
flowing waters and floodplains in a large river system not subject to alteration by pollution,
impoundment, or land use in the basin. The Orinoco, which is the world’s third largest river by
discharge, is ideally suited for this type of study. Over the last 10 years, the research has
emphasized the floodplain (food-web complexity, explanation of the structure of fish
communities, biomass production by autotrophs, and exchange of materials and energy between
the floodplain and the river).

Measuring Denitrification in Flowing Waters. Over the last few years, the Center for
Limnology developed, tested, and published a new method for making quantitative
measurements of denitrification (conversion of nitrate to nitrogen gas by microbial action) in
flowing waters. Until now, there has not been any accurate way of quantifying this important
process in flowing waters.

Ammonia Modeling for Streams and Rivers. During the last several years, the Center for
Limnology, with support from the USEPA, created and wrote software for application of new
ammonia limits for the protection of aquatic life. Software is to be widely used by the EPA
within the United States, and will be used for all wastewater discharge permits in Colorado.

A Threatened Fish Population: Greenback Cutthroat. The greenback cutthroat of
Colorado is a threatened fish. Although now protected, it is unable to occupy suitable habitat
because it is excluded in competition with brook trout. During the past several years, the Center
for Limnology has conducted extensive field and laboratory studies of the interaction of brook
trout and greenback. The exclusion mechanism appears to involve winter mortality of young
fish; this process cannot be easily observed because of ice cover. Also, the studies indicate that
Colorado is attempting to establish refuges for the greenback at excessively high elevation,
where the greenback does not prosper.

Organic Nitrogen. Organic nitrogen has been treated as largely insignificant to the
nitrogen cycle. Extensive studies by the Center for Limnology for the past five years have
shown that a large proportion of organic nitrogen is readily available to natural populations of
microbes in pristine streams. This work is one of several lines of research leading to a complete

reevaluation of the environmental significance of organic nitrogen.
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Other Research. Other work during the last several years includes metabolism of the
Mameyes River, Puerto Rico; qualification of background nitrogen concentrations in undisturbed
streams; field studies of nitrogen fixation in aquatic bacteria.

Other Activities

The center has a close liaison with the Colorado Department of Public Health and
Environment, Water Quality Control Division. The center helps the WQCD, which implements
water-quality control regulations, in developing and refining regulations; in resolving technically
difficult regulatory problems; and in conducting water-quality modeling connected with
regulations. The center was also heavily involved in the National Research Council’s Klamath
Basin project; the Limnology Center director was chair of an NRC committee charged with
evaluating the strength of scientific support for federal government policies in Klamath Basin.
The Center for Limnology was part of the Western Water Initiative of CIRES (funded by
NOAA) until 2005, and organized the publication of a symposium volume on western water and
climate.

Productivity

Since the last review, center personnel have published 32 reviewed journal articles, which
have been cited 386 times, and three books.

Budget

Table 1 shows the center’s budget as an average for the last three fiscal years. The
budget for the center has increased slightly reflecting inflation plus some modest expansion of

scope.

Revenue Sources Amount

USEPA 40,000
NOAA — Western Water 28,000
Monitoring & Assessment* 255,000
USGS 8,000
Other 18,000
Total 349,000

* State of Colorado and funding sources within Colorado.

Table 1. Average annual external revenue sources for the last 3 fiscal years (rounded).
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Personnel

The personnel of the center include (interannual medians) a Director, Associate Director,
Administrative Assistant, Professional Research Assistants (3), Research Associates (2),
Graduate Students (4), undergraduate research students (2), undergraduate part-time employees
(2). The Professional Research Assistants maintain laboratory operations, collect field samples,
and archive data. The Director and Associate Director organize research and typically lead the
preparation of publications except those involving graduate students, prepare proposals, and
participate in professional activities at the national and international level. Graduate students
choose their own research projects and are supported financially and logistically through the
center.

The Center for Limnology is known nationally and internationally in the field of
limnology; the center presently is the administrative headquarters for the International Society of
Limnology (2,400 members; 86 countries). Over the past seven years, the emphasis on tropical
limnology at the center has declined and has been replaced by new initiatives in Colorado related
to nutrients, the nitrogen cycle, etc. A field program in Venezuela has been phased out because
of political unrest making it impossible to do research there.

Future of the Center

Future research in the tropics will be probably done in Puerto Rico, as reflected by work
there within the past several years. For the coming few years, the center will extend its
historically successful efforts in elucidating the nitrogen cycle as it pertains to inland waters, will
continue to publish and analyze comparative data on tropical and temperate waters, and will be
part of the debate within Colorado and the US generally on appropriate and realistic ways to
control algal growth by regulating disposal of key nutrients (nitrogen and phosphorus). Future
activities will include a balance between journal publications and service to the state and nation

in the field of water-quality regulation.
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Strategic Plan
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Strategic Plan

The current strategic plan for CIRES builds upon the 1999 strategic plan for CIRES, CU
Vision 2010, and NOAA'’s current strategic plan (FY2005-2010). The current CIRES plan is
largely the product of a scientific retreat, conducted in spring of 2005, at which more than 80
CIRES leaders and scientists identified areas for improvement and directions for the future. The
plan follows from the mission and vision statements for CIRES (2005), which retain a consistent
emphasis of CIRES on interdisciplinary research of broad scope on the earth system, but now
also reflect a strong commitment to effective dissemination of research beyond traditional peer-

reviewed publication.

Vision:  As a world leader in Environmental Sciences CIRES is committed to identifying and
pursuing innovative research in Earth System Science and to foster public awareness
of these processes to ensure a sustainable future environment.

Mission: CIRES is dedicated to fundamental and interdisciplinary research targeted at all
aspects of Earth System Science and is communicating these findings to the global

scientific community, to decision-makers, and to the public.

Personnel

A. Replacement of Faculty Scientists. The path of least resistance for replacing faculty
members who retire or leave the university for other reasons is to replace them in kind. This is
an unwise practice for an interdisciplinary institute, which must adapt its scientific staff to new
research opportunities. Therefore, CIRES will replace faculty with new faculty whose areas of
research show the strongest potential for reinforcing or expanding CIRES research.

B. Expansion. CIRES will make its case to the university for adding one new faculty
FTE per year for the next seven years. Justifications include extremely high productivity of
CIRES faculty from the viewpoint of extramural funding, diverse potential for complementarity
between CIRES and the teaching, research interests, or graduate programs of departments with
which CIRES is affiliated, synergism of research activities between CIRES and NOAA’s Earth
System Research Laboratory (ESRL), and the need to preserve the strength of CIRES as a

national and international leader in environmental research.
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C. Hiring Criteria for New Positions. In seeking new faculty positions, CIRES commits
itself to the following criteria: match of the position to the CIRES research agenda based on the
strategic plan; interdisciplinary potential of the position; contribution of the position to
intellectual diversity of CIRES; potential of position to fill a gap in CIRES capabilities; growth
potential associated with position; complementarity of the position with interests or needs of
collaborative departments; feasibility of infrastructural requirements and startup for the position.

D. Positions ldentified for Future Hiring. Positions identified for CIRES hiring are as
follows: (1) climate system scientist with expertise in abrupt climate change; (2) polar
climatologist; (3) specialist in the study of cryospheric processes; (4) specialist in interferometric
synthetic aperture radar within environmental applications; (5) specialist with synthetic
capabilities in analyzing predictability of environmental systems. Rigid priorities are not
assigned within this list, given that the feasibility of filling a given type of position depends to
some degree on factors that are beyond the control of CIRES (receptivity of departments). The
first four of these positions have in common an increase in strength or expansion of scope in

established areas of research for CIRES. The fifth would expand the boundaries of CIRES.

Facilities

CIRES faces severe limitations on programmatic expansion due to lack of
research space at CU Boulder. At present, all space available to CIRES is fully occupied.
While CIRES can add faculty to a limited extent by placing faculty into departmental
space, departmental space is not always available and, for some hires, location in CIRES
space is highly desirable as a means of fostering interactions. For these reasons, CIRES
will pursue the acquisition of 50,000 — 100,000 square feet of additional space over the
next ten years. Space in this amount cannot be obtained on the Boulder campus
without new construction or relocation excising research groups to the CU East Campus
(research campus).

The Boulder campus has approved the first steps (committee approval to proceed with
conceptual design, employment of architect, and creation of a brochure) for a new environmental
building, to be created in two phases of 100,000 square foot each. The building project would

serve the dual purposes of bringing units together for programmatic and educational benefits and
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providing additional space for expansion or improvement in quality programs. CIRES will seek

50,000 to 100,000 square feet of space in the new environmental building.

Programs

The Center for the Study of Earth from Space (CSES) has been an important
component of CIRES since its inception in 1985. In 2006 CIRES will seek a new director
for CSES. Prior to the search, CIRES scientists who have expertise in the area of remote
sensing will, in collaboration with the director and executive committee, reconfigure the
center. Reconfiguration might involve broadening the scope of sensing technologies
and applications (i.e., monitoring environmental hazards) that are featured by the
center, broadening the potential funding base for the center, and creating a data
management or archiving component for the center. These matters are still under
discussion. The main commitment is to retain a vital, well-funded center that focuses
on acquisition of data by imaging.

CU and the NOAA-Boulder laboratories have world-class expertise in development of
new remote and in-situ observing facilities (e.g., microwave radiometry) and in the application of
integrated observing systems to environmental research. CIRES plans to coordinate and focus
these resources through the development of a Center for Environmental Technology (CET),
which will be jointly sponsored by the Department of Electrical and Computer Engineering and
CIRES. CET has the potential to provide an important bridge between CIRES, the College of
Engineering, CU environmental programs, and federal laboratories in the Front Range that
depend on sensor technology for their environmental research and operations.

Polar regions are recognized as increasingly important in our changing environment, as
they are affected by feedback mechanisms between land, ocean, and atmosphere. Rising sea
levels and potential perturbation to ocean circulation caused by perturbation of the polar climate
would have great economic consequences. Because CU-Boulder is one of the main focal points
for cryospheric research in the U.S., CIRES proposes to create a Center for Polar Sciences that
will capitalize upon the recognized expertise at the university and local federal laboratories. A
new faculty hire in cryospheric processes will lead this center. Campus links will include

NSIDC; Geography; Geological Sciences; Environmental Studies; Department of Civil,
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Environmental, and Architectural Engineering; Institute of Arctic and Alpine Research; and

CIRES

Interdisciplinary Education and Outreach

CIRES, as a CU-Boulder Graduate School research institute, is well positioned to bridge
the gaps between disciplines in both research and instruction and to provide resources to
departmental education activities as well as to the overall University education mission. CIRES
will work to refine existing and develop new techniques of environmental education by bringing
its expertise in interdisciplinary research to bear on improving the educational experience at both
the graduate and undergraduate levels. To further this goal, CIRES will work with other
University units to formulate additional graduate courses in environmental sciences that focus on
the expertise of our research groups and we will encourage and support team teaching of our
faculty in special cross-disciplinary courses and seminars. Further, CIRES will continue and

enhance its efforts in the K-12 educational community through our Education Outreach Program.

Liaison With NOAA

In 2005, NOAA OAR consolidated six Boulder NOAA laboratories strongly
affiliated with CIRES into a new organizational unit, the Earth System Research
Laboratory (ESRL). The purpose of this reorganization is to make the NOAA
laboratories more efficient administratively, to eliminate duplication in science
programs, and to improve collaboration and communication.

Consistent with the creation of ESRL, CIRES has committed to improved collaboration
and communication with its NOAA partner. The following actions are part of the CIRES
strategic plan: a) ensuring that NOAA decision-makers are party to all discussions that involve
planning or commitment of resources, b) developing a more effective routine CIRES
communication within facilities provided by NOAA, c) searching for new areas of common
ground for collaboration between the University and NOAA, d) fostering a closer sense of unity

between CIRES at CU and CIRES at ESRL.
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Space for the Future (Detail)

CIRES space on the main campus is fully allocated. Therefore, the only means by which
CIRES can accommodate the addition of new faculty (other than those brought in as
replacements for retiring faculty) or add new programs is to house all such activities in
departmental space, on east campus, or at the Skaggs building. For new activities associated
with faculty lines, use of space at the Skaggs building is infeasible logistically. Therefore,
CIRES could make good use of additional space on the main campus, especially given a 10-year
or 20-year outlook for expansion.

Professor Robert Sievers, former CIRES Director and now Director of the Environmental
Program on the Boulder Campus, has spearheaded the early planning and fundraising for the
creation of an Environmental Building in the Grandview area, close to the present location of the
CIRES Science Policy Research Center (which is housed in an old residence). A provisional
plan for this building has been approved by the Boulder Campus Planning Commission, and an
architectural firm has been retained by the Boulder Campus to plan the location, dimensions, and
design of the new building.

The new Environmental Building will probably be built in two phases, each consisting of
about 100,000 square feet. The building will be available for occupancy by any department or
program on campus that deals with research or education in the environmental sciences and can
assist in raising funds for its construction. At present, interested parties include the Program on
Atmospheric and Ocean Sciences (PAOS), the Environmental Studies program, the Institute for
Arctic and Alpine Research, and CIRES. One objective of the building project is to bring
together spatially the institutes, departments, and programs that have interests in common but are
now spatially separated.

The Environmental Building cannot be funded significantly by the State of Colorado
under present circumstances. Therefore, the current plan is to raise private money through the
CU Alumni Foundation for the building over a period of several years, and to seek federal
support as appropriate. This effort is just now beginning.

CIRES is facing several decisions with respect to the Environmental Building. If CIRES
wishes to bring its own participation into play quickly, it may use its own financial resources to

accelerate the creation of Phase 1 so that it can be occupied by CIRES and possibly others who
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would share initial costs. If CIRES wishes to rely primarily on extramural fundraising, then it
must accept the necessary delay inherent in raising major money for construction projects.

If CIRES anticipates occupying a substantial amount of space in the new Environmental
Building, the exact use of the space by CIRES needs to be determined. One possibility is to
move all East Campus personnel (National Snow and Ice Data Center and World Data Center A
for Glaciology) to the main campus. Other alternatives include using the space for development
of new programs as they materialize from research funding and research interests, or creation of

one or more now initiatives specifically needing the space.

CIRES Faculty Hiring Plan: 2006-2010 (Detail)

In preparation for the forthcoming PRP, we initiated a new round of discussions regarding
future faculty hires. These discussion were based on our previous faculty hiring plan (Sept.
2002) motivated by the previous PRP request to add this element to our strategic plan as well as
by our CIRES science retreat in spring 2005. The discussions have been very thoughtful and
productive. Given the interdisciplinary activities within CIRES, these discussions and the setting
priorities can be very difficult. However, we have been able to prioritize the list of positions in
terms of intellectual needs as well as in terms of practical opportunities that arise from departures

and anticipated retirements.

In analyzing the positions we asked the following questions:
» How does the position fit into CIRES research and mission activities?
How does the position broaden the intellectual diversity on the Council of Fellows?
Is the position interdisciplinary?
Is it appropriate for CIRES or more appropriate for a straight departmental hire?
Does the position fill an important gap (current or foreseen) in CIRES research?
Is the area at the cutting edge with growth potential?
Can you name some excellent potential candidates that would fill the position?
Is there interest from a department, and does the position meet teaching needs?

What are the expected start-up package requirements?

vV V V V V V V V V

What space is required?
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The positions we have identified for future hiring are:
e Climate System Variability — Abrupt Climate Change
e Polar climate scientist
e Cryosphere processes specialist
e Specialist in InSAR (Interferometric Synthetic Aperture Radar) with applications in
earth-system science.
e Endowed position in synthesis science as related to predictability in environmental

systems.

RATIONALE AND DESCRIPTION OF THE POSITIONS:

Climate System Variability — Abrupt Climate Change: Climate variability affects virtually all
natural systems and human activities. Areas of direct climate impact include agriculture, water
quantity and quality, ecosystems, air quality, and human health. Understanding and potentially
predicting climate changes is therefore critical to the public, and also to decision-makers within
government and industry for resource management and hazard mitigation. A systematic
approach to these problems involves 1) detecting and describing climate variations; 2)
diagnosing and attributing their causes; and 3) prediction, which can ultimately only be
probabilistic given the chaotic nature of the system. Predictions of the likelihood of extreme
events and abrupt climate changes are especially important because of their potentially major
societal and ecosystem impacts. To address these fundamental problems, six sub-topics, which
are in established areas of CIRES expertise, are proposed for future faculty hire in climate
variability. This research field is of crucial importance for the NOAA Earth System Research
Laboratories (ESRL), and the CIRES CDC. The faculty home for this position could reside in
PAOS, Geological Sciences, or Geography.

Polar Climate Scientist: The University has a major campus effort in polar sciences. CIRES is
extremely active in this research area with emphases on atmosphere polar climate and
cryospheric processes. One of the major CIRES elements that contributes to this effort is the
National Snow and Ice Data Center. A recent external review of that center indicated a need to
hire a faculty member that would engage in polar climate science research and transition to the

directorship of the center upon the retirement of Roger Barry. CIRES has committed to funding
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the faculty line during the transition period. (A detailed request for a search is pending further

discussions with Roger Barry on timeline).

Cryosphere processes specialist: With the recent exodus of polar and cryospheric process
scientists from the Boulder campus, the critical mass of this science field for campus-wide
collaborative projects is in jeopardy. Polar Regions become increasingly important in our
changing environment, in particular the feedback mechanism between land, ocean, and
atmosphere. The Boulder campus is one of the main focal point for cryospheric research in the
US, and we want to build on that strength by initiating a Center for Polar Sciences to embrace
the expertise from the University and the Federal laboratories. The cryospheric processes

specialist would be leading this center.

INSAR Specialist: Interferometric radar mapping of the Earth’s surface is a powerful new
remote-sensing tool for looking at changes in surface elevation and lateral position. InSAR
scenes are typically 100 km swaths with 3 mm resolution and 3m-pixel size. The illumination
of the earth’s surface by microwaves results in a picture of the earth that can be used to generate
a digital terrain model. The subsequent re-examination of the same surface from the same point
in space produces an interferogram in which changes in the surface are revealed. These changes
are caused by deformation associated with earthquakes, volcanoes, or by the movement of ice
and sand dunes, and by erosion. Surface displacements as small as a few mm are observable,
similar to GPS but with millions of measurement points instead of a few dozen. Current
applications have reported somewhat obvious processes —the first and most famous of these
being the spectacular deformation of the Mojave Desert caused by the Landers earthquake.
Future applications will undoubtedly reveal more subtle deformation.

Where no geographical changes have taken place the resulting interferograms reveal
changes in the optical thickness of the atmosphere. It is possible to map water vapor and the
presence of atmospheric turbulence in desert regions. As resolution in the method improves
(currently it is about 3 m) it may be possible to map crop growth, desertification effects, soil-
swelling and fluid- and mineral-extraction induced subsidence, and damage from natural

catastrophes (collapse of houses, landslides etc.

55



We have known for several years that the ability to map changes in the Earth’s surface to
high precision will be a powerful tool in the next few decades. Because the methods depend
on the existence of images taken by SAR satellites, which are currently few in number, there
are perhaps a dozen “experts” in this field who are dependent on the same minimal data set.
In the next decade the availability of this kind of imagery is anticipated to explode.
Programs to monitor global volcanic processes, to monitor the earthquake cycle at plate
boundaries and to monitor changes in the rate of flow of polar and temperate glaciers are

under development.
Environmental Prediction: CIRES seeks a faculty position dedicated to synthetic studies of

environmental predictability. This position would be open to a scientist of interdisciplinary

breadth with quantitative analytical skills.
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Appendix C
Outcomes Assessment
CIRES does not offer coursework or coursework requirements for degrees. Therefore, the
outcomes assessment for the PRP self-study is mostly irrelevant to CIRES. The text of the report
does give a quantitative overview of CIRES involvement in both graduate and undergraduate

programs, and information on the placement of graduate students who are affiliated with CIRES.
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Appendix D

Detailed Response to Previous Program Review Recommendations
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%University of Colorado at Boulder

Cooperative Institute for Research in Environmental Sciences

Office of the Executive Director

Boulder, Colorado 80309-0216, U.S.A.
Voice: (303) 492-1227; Fax: (303) 492-1149
sperry(@cires.colorado.edu

MEMORANDUM

TO:

Andre Grothe, Office of Faculty Affairs

FROM: William Lewis, CIRES Acting Director

Paul Sperry, CIRES Executive Director

SUBJECT: Annual Response to PRP Recommendations

DATE: 5 June 2003

The following summarizes the actions of CIRES last year in response to the 5/8/00 Program
Review Panel (PRP) recommendations (shown here in bold). CIRES has little authority or
control on items #3, #5 and #7, but is doing what it can to keep salaries competitive, maintain
general fund support, and obtain needed research space. It is essential that some of these
recommendations be addressed jointly by CIRES and the Boulder campus administrators who
have jurisdiction over campus-wide issues.

1.

“The CIRES strategic plan should be deepened and refined. More specificity, including
priorities, scope of work, long-term goals and timelines to reach various milestones are
necessary. Particular attention should be paid to possible future short- and long-term
expansion or contraction in disciplines, physical space and financial support. Moreover
the relationships between the various changes should be considered so as to identify an
optimum size for CIRES and to maximize the use of available resources IN CONCERT
WITH STRATEGIC PLANNING FOR RESEARCH GROWTH ON THE BOULDER
CAMPUS OVERALL. This plan should be completed and presented to the Associate
Vice Chancellor for Research by the end of Fall Semester 2000.”

CIRES revised its Strategic Plan for the NOAA external review last fall (1 February 1999
version). A copy is attached (Science Serving Society and a Sustainable World: 23
September 2002). The present version of the strategic plan incorporates new scientific
themes identified in the current NOAA-CU cooperative agreement and includes strategic
goals grouped as follows: 1) Scientific Scope and Direction; 2) Education, Outreach and
Communication of our Findings; 3) Leadership and Creating an Innovative Research
Climate; and 4) Human and Physical Resource Development. The final step will be to obtain
ratification of the strategic plan by the CIRES Council of Fellows in October.
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2.

“A coordinating committee made up of Department Chairs, Deans, Institute Directors,
etc. associated with CIRES, and chaired by the Associate Vice Chancellor for Research
should meet annually to review matters of common interest and concern.”

We have worked toward improved communication between CIRES and the chairs, deans,
and directors of Boulder Campus units that interact with CIRES, but more needs to be done.
Maintaining effective communication is challenging for an institute distributed at multiple
sites on campus and at the David Skaggs Research Center, but we have had recent success in
rotating the location of our key meetings among these sites. During its comprehensive
review last September, CIRES held a successful session that included affiliated department
chairs, CIRES management, and the review committee. The session confirmed the value of
CIRES to departments on the Boulder Campus. Reviewers noted that CIRES and the campus
administration have developed the best opportunity that they have seen to implement truly
interdisciplinary research.

CIRES personally interacts with other institute directors through monthly meetings with the
Vice Chancellor for Research. Also, the CIRES director attends meetings of Boulder
Campus heads and chairs. CIRES is ready to participate in any special meetings convened
by the Vice Chancellor for Research as recommended in the PRP report.

“CIRES and the University should work jointly to ensure that CIRES’ salaries are kept
competitive, and that merit is appropriately rewarded, so that the best researchers are
not lost to other research organizations.”

Appropriate distribution of salaries continues to be a considerable problem for CIRES. The
need to achieve internal equity On campus is an important objective, but a larger problem is
the differential between university and federal salaries among the 250 researchers working
off campus in the David Skaggs Research Center. When federal employees receive a cost-of-
living allowance (COLA) that exceeds the campus cap for annual raises, a salary disparity is
created between colleagues doing equivalent work. Because salaries for off-campus
personnel do not derive from the state, there is no cost to the university in waiving campus
caps where such caps produce inequities. Recognizing that campus policy and not the
availability of funds is the constraint, we recommend that a committee be convened by the
Vice Chancellor for Research to consider the pros and cons of waiving the caps where a
waiver can prevent inequity. The attached graphs recently provided to Dean Carol Lynch by
Director Susan Avery illustrate the problem.

“CIRES should continue to be proactive towards NOAA in research initiatives
following the model of “Water in the Interior West.” In addition, CIRES should
pursue increased base funding in order to improve outreach, participation by
minorities, etc.”
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As stated in last year’s report, CIRES conducted a highly successful external review of its
Western Water Assessment that resulted in a $250K augmentation for building a core office
within its new Science and Technology Policy Research Center. CIRES also recently
augmented its outreach program through a new outreach coordinator hired to support its
Earthworks teacher education program and the National Ocean Science Bowl. CIRES
continues to support two minority student positions through the well-established SOARS
(Significant Opportunities in Atmospheric Research and Science) program at NCAR.

“THE DIRECTOR SHOULD EXPLORE WITH the Associate Vice Chancellor for
Research ways of enhancing the contribution to CIRES from the University General
Fund, particularly in support of CIRES functions that would leverage additional
external funding.”

The Internal Review Committee, the External Review Committee, and the Program Review
Panel all have agreed that additional support of CIRES by the Boulder Campus would likely
be beneficial to the campus. Because CIRES provides a unique vehicle for nurturing
multidisciplinary research, it can leverage investments by the campus through enhanced
extramural funding. Even so, over the past five years the non DA-ICR returned to CIRES
has declined to less than '% percent of the CIRES operating budget. CIRES seeks increased
campus support and also would, with the help of the Vice Chancellor for Research and the
University Foundation, like to explore new funding in the private sector. If the University
contribution to CIRES must be temporarily reduced this year due to budgetary stringencies,
restoration of this contribution should be a top priority when the economy begins to recover.

“The Associate Vice Chancellor for Research should act upon the Report of
Recommendations of the Research Career-Track Committee (February 1996) with
appropriate updating. Of particular significance to the welfare of CIRES and other CU
institutes, and the morale of their PRAs, is the recommendation pertaining to the
professional development of PRAs and their ability to enter into degree-granting
programs.”

The CIRES Career Track program is working well and we continue to refine it. CIRES,
LASP, and INSTAAR collaborated with the Graduate School on draft text outlining a
university-wide Career Track, but encountered problems related to the State Classified Staff
System. Components of a policy agreeable to the institutes were to be forwarded to the
Provost, but CIRES is unaware of any response.

“The campus administration should work expeditiously with CIRES to address the
issue of space. Serious thought should be given to a plan for consolidating the east
campus and main campus components of the Institute. As an example, the possibility of
an environmental research building in the Grandview area might be explored. In the
short-term, the University (Parking) should work with CIRES to seek creative solutions
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to ameliorate parking problems at the CIRES campus location, e.g., by differential
parking fees and/or designated shared parking spaces.”

To meet its short-term needs, CIRES has obtained and is paying rent on the first available
Grandview bungalow, which houses the CIRES Science and Technology Policy Research
Center. CIRES has continued to work with the Vice Chancellor for Research and other
campus institutes to plan for an environmental sciences building on the Grandview site. A
justification for funding this building outside of frozen state funds was previously presented
by campus planner Bill Deno to a committee chaired by Vice Chancellor Paul Tabolt, but
that project is on hold due to budget stringencies.

Initiation of the new Stampede bus route is greatly helping in connecting the east and main
campuses. The Skip is of limited value for connecting the David Skaggs Research Center and
campus because of recently tightened security and the lack of a path between the NOAA
building and the closest Broadway bus stop.

As for permanent lot parking, the position of CIRES is the same as for the last two annual
reports: “Current policies tend to propagate the chronic parking shortages that vex us all.
Allocating a fixed number of parking spots by seniority discourages people from giving up
prime lot assignments when they may no longer need them. Technologies for sharing
individual spots or allocating a pool of spots to campus units are available, but will require
higher priorities and funding to become effective. Innovative ideas on this issue have already
been outlined in the Blueprint for a Green Campus and the Campus Master Plan.”

“CIRES should consider organizing, possibly in connection with Outreach, an annual
one or two-day Institute-wide symposium featuring a few well-chosen internal and
external speakers, a student oriented poster session, and a series of breakouts or mini-
workshops on Institute initiatives. Extended symposia of this type are not only effective
communication and interactive mechanisms, but also provide students and post-docs
with the incentive to organize and showcase their work. Students in particular feel the
need for more interdisciplinary interaction. CIRES might even consider instituting an
awards ceremony at the symposium recognizing meritorious service, research
excellence, leadership, etc.”

CIRES conducted four very successful symposia during the previous year that were
structured around CIRES scientific research themes. They included:

e The Superficial Earth symposium on August 26™ and 27" 2003 addressing long wave
tomography associated with elastic and inelastic processes in the lithosphere.

e The Science Technology and National Security symposium on October 11™ and 12"
2002 sponsored by the CIRES Science and Technology Policy Research Center.

e The International Year of the Mountain: Ecosystems to Earthquakes symposium on
November 15" and 16™ 2002 that included a highly interdisciplinary agenda.

62



CC:

e The Environmental Responses to Anthropogenic Perturbations symposium on
February 23™ 2003 that addressed environmental responses to human actions.

Further information can be found at http://cires.colorado.edu/events/archives.html.

The CIRES Innovative Research Program provides unique research opportunities for
affiliates through an annual competition. This competitive program is designed to stimulate
an innovative research climate and support risky studies that would not find funding through
traditional channels. In May of 2003, CIRES awarded $120,811 to faculty scientists, a
postdoctoral associate, and a graduate student. Recipients were affiliated with four university
departments, three NOAA laboratories, and INSTAAR.

CIRES also recently expanded its Employee Recognition Program to include three winners
each year who receive certificates and cash awards at a special reception.

Susan Avery
Konrad Steffen
Carol Lynch
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%University of Colorado at Boulder

Cooperative Institute for Research in Environmental Sciences

Office of the Executive Director

Boulder, Colorado 80309-0216, U.S.A.
Voice: (303) 492-1227; Fax: (303) 492-1149
sperry(@cires.colorado.edu

MEMORANDUM
TO: Susan Kent
FROM: Paul Sperry, CIRES Executive Director

SUBJECT: Annual Response to PRP Recommendations

DATE: 2 July 2002

The following summarizes CIRES’ actions last year in responding to the 5/8/00 Program Review
Panel (PRP) recommendations (in bold). Half of these items are outside of CIRES authority or
control, yet we concur to the importance of keeping salaries competitive (#3), maintaining
general fund support (#5) and obtaining needed research space (#7). We believe it is essential
that follow-up on these recommendations also be addressed by the University officials who have
jurisdiction in these campus-wide issues.

9. “The CIRES strategic plan should be deepened and refined. More specificity, including
priorities, scope of work, long-term goals and timelines to reach various milestones are
necessary. Particular attention should be paid to possible future short- and long-term
expansion or contraction in disciplines, physical space and financial support. Moreover
the relationships between the various changes should be considered so as to identify an
optimum size for CIRES and to maximize the use of available resources IN CONCERT
WITH STRATEGIC PLANNING FOR RESEARCH GROWTH ON THE BOULDER
CAMPUS OVERALL. This plan should be completed and presented to the Associate
Vice Chancellor for Research by the end of Fall Semester 2000.”

We recently renewed our next five-year Cooperative Agreement with NOAA that aligned our
research objectives along scientific themes rather than disciplines and affiliations. This was a
substantial change in the way we approach research, so wanted to set that in place before
proceeding with our strategic plan. An update of our existing plan is now underway and will
be completed before the end of July, 2002.

10. “A coordinating committee made up of Department Chairs, Deans, Institute Directors,
etc. associated with CIRES, and chaired by the Associate Vice Chancellor for Research
should meet annually to review matters of common interest and concern.”
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11.

12.

13.

Improved communication between chairs, deans and directors has always been an identified
goal, but assembling them is daunting at best. We have included a session for department
chairs during a comprehensive CIRES review this September and hope they will participate.
In addition, all Institute Directors meet monthly with the Vice Chancellor for Research and a
College of Arts and Sciences departmental representative.

“CIRES and the University should work jointly to ensure that CIRES’ salaries are kept
competitive, and that merit is appropriately rewarded, so that the best researchers are
not lost to other research organizations.”

This point is likely made in all PRP reports, but the problem for CIRES is particularly
difficult. The need to achieve internal equity on campus is always important, but the larger
problem is the growing salary differential between university and federal employees working
at the David Skaggs Research Center. When federal employees receive a cost-of-living
allowance that itself exceeds the campus cap (before merit is even addressed), an inevitable
salary disparity is created between researchers doing equivalent work. Since it is policy and
not funds availability that is the constraint, we request that the salary pools available to
CIRES employees working in the NOAA labs be equivalent to their federal counterparts and
that equity problems be addressed whoever funds are available to do so.

“CIRES should continue to be proactive towards NOAA in research initiatives
following the model of “Water in the Interior West.” In addition, CIRES should
pursue increased base funding in order to improve outreach, participation by
minorities, etc.”

CIRES conducted a highly successful external review of its Western Water Assessment last
September that resulted in a $250K augmentation for building a core office within its new
Science and Technology Policy Research Center. CIRES has also recently strengthened its
outreach program through the hiring of a new director, the creation of a Research and
Education Fellowship, and support of two minority student positions through the well-
established SOARS program at NCAR.

“THE DIRECTOR SHOULD EXPLORE WITH the Associate Vice Chancellor for
Research ways of enhancing the contribution to CIRES from the University General
Fund, particularly in support of CIRES functions that would leverage additional
external funding.”

To the frustration of CIRES, the University over the past five years has reduced its non DA-
ICR commitment to a funding level that is now just 2 percent of CIRES overall operating
budget. CIRES and the University Foundation held a number of meetings last year to
explore new arenas for funding outside of the mainstream grant/contract process. We are
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14.

15.

anticipating this will help us secure funds and reduce our dependence on University funding,
but must rely upon continued University support until we achieve this independence.

A new financial problem is arising within the University related to Indirect Cost Recovery.
The campus is considering reducing or eliminating ICR return for any contract established at
less than the full overhead rate. This reduction will have a severe impact on all University
Departments, not just CIRES. There are already situations where units aggressively protect
their departmental splits when research personnel cross departmental lines. A reduction in
the returns at any level will create even further problems between units trying to maximize
their returns, thus leaving little willingness or incentive to promote interdisciplinary
collaboration.

“The Associate Vice Chancellor for Research should act upon the Report of
Recommendations of the Research Career-Track Committee (February 1996) with
appropriate updating. Of particular significance to the welfare of CIRES and other CU
institutes, and the morale of their PRAs, is the recommendation pertaining to the
professional development of PRAs and their ability to enter into degree-granting
programs.”

CIRES’ Career Track program is working well and we continue to refine definitions and
processes for its implementation. CIRES and LASP have collaborated on draft text that has
been submitted to the Vice Chancellor for Research outlining a university-wide Career
Track. Recent attempts to adopt such a policy have encountered problems due to an
incomplete understanding of certain positions and complications in coexisting with the State
Classified System. We suggest you contact the Vice Chancellor for a progress report and the
expected next steps in this emerging policy.

“The campus administration should work expeditiously with CIRES to address the
issue of space. Serious thought should be given to a plan for consolidating the east
campus and main campus components of the Institute. As an example, the possibility of
an environmental research building in the Grandview area might be explored. In the
short-term, the University (Parking) should work with CIRES to seek creative solutions
to ameliorate parking problems at the CIRES campus location, e.g., by differential
parking fees and/or designated shared parking spaces.”

To meet our short-term needs, CIRES has obtained and is paying rent on the first available
Grandview bungalow to initially house our new Science and Technology Policy Research
Center. CIRES has continued to work with the Vice Chancellor for Research and other
campus Institutes to define an environmental building on the Grandview site that would
showcase the university as one succeeding in fostering interdisciplinary research. We
recently submitted a justification for funding this building outside of frozen state funds that
was presented by Bill Deno to a committee chaired by Paul Tabolt.
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The question of parking stemmed from impediments to staff collaboration between the main
campus, the east campus on Marine Street, and the David Skaggs Research Center on
Broadway. The Skip bus does connect the campus with the Skaggs building, but few use it
because there is currently no direct sidewalk between the NOAA building and Broadway. We
do have a couple of parking permits, but their use requires prior coordination thus precluding
spontaneous visits. The option most often used is Euclid garage parking validation stickers,
but that is costing CIRES $7000 per year. It would help if we could obtain better volume
discounts or if the stickers didn’t expire so quickly.

As for permanent lot parking, we repeat our comment from last year’s report. “Current
policies tend to propagate the chronic parking shortages that vex us all. Allocating a fixed
number of parking spots by seniority discourages people from giving up prime lot
assignments when they may no longer need them. Technologies for sharing individual spots
or allocating a pool of spots to campus units are available, but will require higher priorities
and funding to become effective. Innovative ideas on this issue have already been outlined in
the Blueprint for a Green Campus and the Campus Master Plan.”

The following was an additional recommendation.

16. “CIRES should consider organizing, possibly in connection with Outreach, an annual
one or two-day Institute-wide symposium featuring a few well-chosen internal and
external speakers, a student oriented poster session, and a series of breakouts or mini-
workshops on Institute initiatives. Extended symposia of this type are not only effective
communication and interactive mechanisms, but also provide students and post-docs
with the incentive to organize and showcase their work. Students in particular feel the
need for more interdisciplinary interaction. CIRES might even consider instituting an
awards ceremony at the symposium recognizing meritorious service, research
excellence, leadership, etc.”

We developed our five research themes this year through a series of theme luncheons where
groups considered ways to proceed and heard related scientific presentations. These
activities have led to four CIRES symposia this fall that include:

e Superficial Earth on August 26" and 27" addressing long wave tomography
associated with elastic and inelastic processes in the lithosphere.

e Science Technology and National Security on October 11" and 12" that is sponsored
by CIRES’ Science and Technology Policy Research Center.

e International Year of the Mountain: Ecosystems to Earthquakes on November 15"
and 16" that includes many interesting speakers and is open to the public.

e Planetary Metabolism Symposium on November 8" and 9" that will address the
impacts of biology on the environment.

Further information can be found at http://cires.colorado.edu/events.html.
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Cc:

CIRES’ Innovative Research Program provides unique research opportunities for affiliates
through an annual competition. We held our first poster session to highlight results last
September. In May we awarded $151,000 to seven research groups and will again conduct a
poster session in the fall for the previous round of winners.

CIRES also has an Employee Recognition Program where a committee reviews nominations
and annually selects two winners to receive certificates and cash awards at a special
reception.

Susan Avery
Carol Lynch
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%Universiw of Colorado at Boulder

Cooperative Institute for Research in Environmental Sciences

Office of the Executive Director

Boulder, Colorado 80309-0216, U.S.A.
Voice: (303) 492-1227; Fax: (303) 492-1149
sperry(@cires.colorado.edu

MEMORANDUM

TO:

Todd Gleeson

FROM: Paul Sperry, CIRES Executive Director

SUBJECT: Annual Response to PRP Recommendations

DATE: 2 July 2001

The following summarizes actions taken to date by CIRES in responding to recommendations
from the May 8, 2000 Program Review Panel (PRP) report. Half of these items are outside the
authority or control of CIRES, but we agree they are very important. Examples include keeping
salaries competitive (#3), general fund support (#5), campus adoption of a Career Track (#6),
and obtaining needed research space (#7). In order to assist the campus in achieving these
objectives, we ask whom we should contact and what progress has already been made toward
their implementation.

17. “The CIRES strategic plan should be deepened and refined. More specificity, including

priorities, scope of work, long-term goals and timelines to reach various milestones are
necessary. Particular attention should be paid to possible future short- and long-term
expansion or contraction in disciplines, physical space and financial support. Moreover
the relationships between the various changes should be considered so as to identify an
optimum size for CIRES and to maximize the use of available resources IN CONCERT
WITH STRATEGIC PLANNING FOR RESEARCH GROWTH ON THE BOULDER
CAMPUS OVERALL. This plan should be completed and presented to the Associate
Vice Chancellor for Research by the end of Fall Semester 2000.”

We recently held a scientific retreat to define new scientific and academic research themes
within CIRES. Following the renewal of our next five-year Cooperative Agreement with
NOAA on July 1*, we will prepare a corresponding five-year strategic plan to be completed
during this next semester.
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18.

19.

20.

“A coordinating committee made up of Department Chairs, Deans, Institute Directors,
etc. associated with CIRES, and chaired by the Associate Vice Chancellor for Research
should meet annually to review matters of common interest and concern.”

This has previously been a topic of discussion among campus institute directors for
improving communication, but assembling all chairs, deans and directors is easier said than
done. CIRES is considering a venue for such a gathering and will attempt to schedule it
sometime this fall.

“CIRES and the University should work jointly to ensure that CIRES’ salaries are kept
competitive, and that merit is appropriately rewarded, so that the best researchers are
not lost to other research organizations.”

Part of the problem here is incomplete recognition of the full issue. Efforts to achieve and
maintain campus equity are very important, but there is a larger equity problem growing
between CIRES and federal employees working side-by-side in the NOAA laboratories on
Broadway. When federal employees receive a cost-of-living allowance that by itself exceeds
the campus cap, an inevitable salary disparity is growing between researchers doing the same
jobs. CIRES has been seeking to document this situation and successfully obtained salary
cap waivers for computing systems personnel for the last two years (as the group furthest
from parity). We also appreciated the Research Associate (RA) waiver received last year
based upon comparisons with their peers, but this is a continuing problem that cannot be
solved with temporary waivers. CIRES employees working in the NOAA labs are federally
funded and should be independent of University constraints imposed by the Tabor
Amendment. Since it is policy and not funds availability that is the constraint, we are asking
that the salary pools available to CIRES employees working in the NOAA labs be equivalent
to their federal pools. We are committed to achieving equity for all CIRES employees in this
complex yet important issue.

“CIRES should continue to be proactive towards NOAA in research initiatives
following the model of “Water in the Interior West.” In addition, CIRES should
pursue increased base funding in order to improve outreach, participation by
minorities, etc.”

CIRES’ renegotiation of its five-year Cooperative Agreement with NOAA recently resulted
in a 10% increase to base funding ($70,000 in the first year). We also successfully justified
budget growth to include NOAA/OGP partial support for Roger Pielke, Jr. ($45,000 per year)
to create a new Science and Technology Policy Research Center. Start-up funds for this joint
faculty position with the Environmental Program are being provided by CIRES in a position
that will be integral to our Water in the Interior West program. CIRES has also recently
strengthened its outreach program through the creation of a Research and Education
Fellowship and support of two minority student positions through the highly successful
SOARS program at NCAR.
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21. “THE DIRECTOR SHOULD EXPLORE WITH the Associate Vice Chancellor for
Research ways of enhancing the contribution to CIRES from the University General
Fund, particularly in support of CIRES functions that would leverage additional
external funding.”

This has been an ongoing problem where general funds have been eroded not only by
inflation, but also the reduction of absolute dollars received. During the last five years,
campus support of CIRES has declined by nearly 25% (to $131,000) at the same time that
our funding (and overhead to CU) has grown by 15% (to over $30,000,000). To put this in
perspective, University support of the unit that has recently been called “a jewel in CU’s
crown” has declined to less than 1/2% of its total funding. We are thus asking for a
restoration and even growth of this support that is largely reinvested in campus programs.
Recent meetings with Linda Bachrach (CU Foundation) and Tanya Mares Kelly (CU Federal
Relations) are exploring other ways to enhance CIRES visibility and identify funding
alternatives.

22. “The Associate Vice Chancellor for Research should act upon the Report of
Recommendations of the Research Career-Track Committee (February 1996) with
appropriate updating. Of particular significance to the welfare of CIRES and other CU
institutes, and the morale of their PRAs, is the recommendation pertaining to the
professional development of PRAs and their ability to enter into degree-granting
programs.”

CIRES’ Career Track program is working well and we continue to refine definitions and
processes for its implementation. It is our understanding that Jerry Peterson has been tasked
to address this issue, so we stand ready to assist him and others on campus to learn from and
model our approach.

23. “The campus administration should work expeditiously with CIRES to address the
issue of space. Serious thought should be given to a plan for consolidating the east
campus and main campus components of the Institute. As an example, the possibility of
an environmental research building in the Grandview area might be explored. In the
short-term, the University (Parking) should work with CIRES to seek creative solutions
to ameliorate parking problems at the CIRES campus location, e.g., by differential
parking fees and/or designated shared parking spaces.”

CIRES has been working with the Graduate School and other campus Institutes to define and
justify such a building on the Grandview site. CIRES is now completing a white paper with
James Syvitski (INSTAAR) and Jim White (Environmental Program) on the needs for a
building that the University could showcase as evidence of its support for and success in
conducting truly interdisciplinary research. To meet our short-term needs, CIRES has
obtained and is paying rent on the first available Grandview bungalow to initially house our
new Science and Technology Policy Research Center.
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As for parking, current policies tend to propagate the chronic parking shortages that vex us
all. Allocating a fixed number of parking spots by seniority discourages people from giving
up prime lot assignments when they may no longer need them. Technologies for sharing
individual spots or allocating a pool of spots to campus units are available, but will require
higher priorities and funding to become effective. Innovative ideas on this issue have already
been outlined in the Blueprint for a Green Campus and the Campus Master Plan. While
CIRES has its allocation of staff parking, we are solving the problem of parking for
collaborative researchers and visitors through the bulk purchase of Euclid lot parking passes.

The following was an additional recommendation.

24. “CIRES should consider organizing, possibly in connection with Outreach, an annual
one or two-day Institute-wide symposium featuring a few well-chosen internal and
external speakers, a student oriented poster session, and a series of breakouts or mini-
workshops on Institute initiatives. Extended symposia of this type are not only effective
communication and interactive mechanisms, but also provide students and post-docs
with the incentive to organize and showcase their work. Students in particular feel the
need for more interdisciplinary interaction. CIRES might even consider instituting an
awards ceremony at the symposium recognizing meritorious service, research
excellence, leadership, etc.”

CIRES continually seeks improved ways for promoting student opportunities and fostering
interdisciplinary research. We recently instituted a new Outstanding Employee Recognition
Program and just defined a new policy for providing incentives to employees. We have just
renovated an area for displaying posters of the wide breadth of CIRES research and
academics and are currently designing a user-interactive atrium display to help acquaint
visitors with CIRES and direct them to collaborators. Our new Innovative Research
Program provides unique research opportunities for CIRES affiliates and has been our most
popular new program.

Cc:  Susan Avery
Carol Lynch
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CAMPUS DIVERSITY PLAN

UNIT STRATEGIES AND ACTIONS

2005

Cooperative Institute for Research in Environmental Sciences (CIRES)

GOAL 1: Climate for Living, Learning and Working

We are committed to fostering a campus environment of inclusion, knowledge and understanding in which faculty, staff and
students learn to value diversity and to respect the individual differences that enrich the University community.

Goal 1.A: Campus Environment — Continue to build and maintain a campus environment that is inclusive, safe and respectful for all

people.

Key Strategies

Action Description

Timeline

Outcomes And Assessments

Survey will be

LA Develop questionnaires of climate for developed and
Establish or enhance systems for generating under rr;ccllua te and eraduate students administered/ | Outcomes will be the responses to the
feedback from students, faculty and staff facul tg and staff Sgtu dents. facult a’m d put up on survey. Future diversity plans will take
about the status of campus climate; utilize staff v?/]ill be in for-me dof ar’l d enco}lllra ed Institute results of these assessments into
survey information in formulating future to participate in. the sur\;e & website account.
strategies. p p ’ Y during Fall
semester

1.A.2 Identify practices or policies that may
h tive i t te barriers ft . . . . . .

ave hegatlve fmpac S_ OF create Batriers 10T 1 ¢ 14t information on exit info that might Spring Outcomes will be the responses to the
particular populations; develop coordinated have a negative impact. Semester survey.

strategies for addressing any issues
identified.
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1.A4
Engage all students, faculty and staff in

Continue our monthly employee coffees

Future diversity plans will take results

g oo ) . ... Ongoin N
building a positive and supportive academic | to encourage positive support £01ng of these meetings into account.
community.
1.A5
Dgvelop and implement policies and : .
1V P p p Place Ombuds link on CIRES website as .
procedures that address general harassment . Spring . .
P . . well as the CIRES human resources email Inclusion of statement on website
and discrimination issues, including semester
! : . . & phone numbers
strategies for responding to bias-motivated
acts.
1L.A7
Increase awareness regarding the needs of
faculty, staff and students with disabilities; | Link to sample disability statement for Summer . .
. e . . ) o Inclusion of statement on website
set specific responsibilities and expectations | inclusion on institute webpage semester
for the enhancement of campus services and
programs, including classroom experiences.
1.A9
Review and broaden the orientation for new | Include questions and answers addressing . .
. o . . . ] . Inclusion of relevant questions and
fagulty, staff and students to include cultural | diversity oriented topics on website. This Spring .
([‘m ) . . . answers_when it appears on CIRES
norms, climate, services, resources and will be written & posted on CIRES semester .
o . . . . website.
other diversity-oriented topics. website upon completion.
(Supplement what happens at college level.)
1.A.10
Develop, review and enhance diversity training o ] ) o
programs designed for faculty and staff; increase Encourage all staff to participate in Ongoing Report any other available training to

participation in training programs as educational
tools for improving campus climate. (Diversity
Summit)

diversity training offered on campus

employees
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1.A12

Improve services by campus centers to help
meet the special needs of faculty, staff and
students from underrepresented groups.
(Increase awareness of these services).

Put on CIRES webpage Ombuds office,

and Student Academic Services Center Fall semester | Appearance on webpage

Goal 1.B: Learning Experiences for Diversity -- Provide increased opportunities for enhanced awareness of multicultural issues and
foster an appreciation of the full range of human experience among students, faculty and staff.

INCLUDE BELOW ANY ADDITIONAL UNIT STRATEGIES & ACTION PLANS NOT LISTED ABOVE FOR
GOAL 1: Climate for Living, Learning and Working

Key Strategies Action Description Timeline Outcomes And Assessments

GOAL 2: Student Access and Opportunity

We are committed to ensuring equal access and opportunity for a quality education at the University of Colorado at Boulder
among all Colorado students, including members of racial/ethnic groups traditionally underrepresented in higher education.

Goal 2.A: Undergraduate Degrees Awarded -- Demonstrate continuing improvement in the number of bachelor’s degrees earned by
Colorado students of color. Success in achieving this goal will depend particularly on achieving both Goals 2.A.1 and 2.A.3. (The
total number of degrees for the 1998 baseline reporting year was 434.)

Goal 2.A.1: New Students -- Demonstrate continuing improvement in the number of Colorado students of color who enter CU-
Boulder as freshmen or transfers, while increasing the graduation rate as in Goal 2.A.3. (The total for the 1998 baseline
reporting year was 596.)

Goal 2.A.2: Retention Rates -- Continue to enhance the first-year retention rate for resident freshmen of color. (The rate for the
1998 baseline reporting year was 79%.)
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Goal 2.A.3: Graduation Rates -- Demonstrate continuing improvement in the graduation rates of resident freshmen of color,
while increasing the number of new students as in Goal 2.A.1. (The rate for the 1998 baseline reporting year was 46%.)

Key Strategies

Action Description

Timeline

Outcomes And Assessments

2.A.6

Expand participation in and enhance success
rates of the Multicultural Engineering
Program and Women in Engineering
program, the Undergraduate Research
Opportunities Program (UROP), the
Minority Arts and Sciences Program, and
the Multicultural Business Students
Association. Examine potential for
replicating these successful programs in
other areas of the campus.

Continue current levels of UROP
participation by encouraging faculty to
participate in the program

Ongoing

Monitor levels of UROP participation

2.A7

Expand academic support services provided
by the Academic Access Institute to extend
services beyond the freshman year.

CIRES participates in the SOARS
program and this includes students beyond
freshman years

Ongoing

SOARS program continues to grow and
define their outreach with help from
CIRES mentors

2.A.8

Establish and coordinate K-12 outreach
efforts from throughout the campus, with
special focus on earlier levels of education,
to enhance partnerships with the schools.

CIRES has a K-12 outreach program
established

Ongoing

Continue to enhance current
partnerships as well a develop new ones

Goal 2.B: Graduate Degrees Awarded -- Demonstrate continuing improvement in the number of graduate degrees (including master’s,
law and doctoral degrees) earned by all students of color. (The total for the 1997-98 baseline reporting year was 171.)

Goal 2.B.1: New Graduate Students -- Demonstrate continuing improvement in the number of new graduate-level (including master’s,
law and doctoral) students of color. (The total for the 1998 baseline reporting year was 174.)
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Key Strategies Action Description Timeline Outcomes And Assessments
2.B.2
Enhance recruitment strategies aimed at
prospective graduate students of color, Institute currently has contacts with
including establishing positive relationships historicallv Black colleges. Currentl
with other Colorado institutions, utilizing work wi thyS OARS bro grafn to increZse
alumni groups in recruitment, and Prog Monitor for increases in number of
. . . under represented groups. Encourage . .
enhancing faculty contact with prospective talented undereraduates. including from Ongoing graduate applicants from under-
graduate students of color. (Establish CU. who are n%embers O’ ¢ & represented groups.
relationships with Historically Black ’ .
. underrepresented groups to enroll in our
Colleges and Universities (HBCUs), and MA and PhD broerams
Hispanic and Native American universities Prog '
with strong undergraduate institutes for
recruiting graduate students.)
2.B.4
Expand participation in diversity programs,
such as the campus' SMART (Summer
Multicultural Access to Research Training) | CIRES does participate in the SMART Ongoing Monitor participation

and McNair programs, to encourage
students of color and women to consider
graduate study, emphasizing opportunities at
CU-Boulder.

program

GOAL 3: Diverse Faculty and Staff

We are committed to building and maintaining a diverse community of faculty and staff that reflects a broad range of
racial/ethnic groups, cultures, perspectives, and gender.

Goal 3.A: Faculty of Color -- Demonstrate continuing improvement in the number of tenured and tenure-track faculty of color. (The
total for the 1998 baseline reporting year was 123.)
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3.A9
Continue to develop an exit interview

Exit interviews are established on-line &

Identify and address any issues

process to 1dept1fy opportunities for will add additional questions as necessary Ongoing mentioned

improvement in retention of faculty of color,

in addition to identifying other issues.

3.A.10 Collect data from published information Whenever

Collect data on faculty of color from public | reports that total minority (Asian, Black, Diversity

Research I institutions (CU-Boulder's peer | Hispanic, Native Alaskan, Pacific Task Force | Use data to formulate future plans

group) for use in establishing benchmarks.

Islander, American Indian) membership,

releases its

(By discipline) of both survey results
3B.1 Application
Establish strategies and implementation deaf}l;ge in b cedures follomed durine search
plans at the institute and school/college Include procedures in hiring plan intervie\:vin OCESS &
levels for increasing the number of women to start ing P
faculty; monitor by faculty level.
January

Goal 3.B: Women Faculty -- Demonstrate continuing improvement in the number of female tenured and tenure-track faculty, especially
in disciplines where women currently are underrepresented. (The total for the 1998 baseline reporting year was 271.)

Key Strategies Action Description Timeline Outcomes And Assessments
3.B.4
Review starti laries fi facult . . . s

CVICW SIATHNE salarles ToT New Taculty: | p o view faculty salaries & develop . Address any variances allowed within CU
to identify any gaps related to gender; . . Ongoing 1y 1
: . strategies for gender -related variances guidelines

develop strategies for addressing any
gender-related variances.
3.B.5
Develop exit interview process to Identify opportunities for improved
identify opportunities for improved retention of women faculty, in addition to Ongoing Address any exit interview issues
retention of women faculty, in addition identifying other issues.
to identifying other issues.
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3.C.7

Develop exit interview process to identify
opportunities for improved retention of
administrators of color, in addition to
identifying other issues.

Add questions to exit interview addressing
retention

Ongoing

Address according to results

Goal 3.D: Staff Members of Color -- Demonstrate continuing improvement in the number of classified staff members of color in job
titles where people of color are currently underrepresented. (The total for the 1998 baseline reporting year was 304.)

Key Strategies

Action Description Timeline

Outcomes And Assessments

3.D.8

Develop exit interview process to identify
opportunities for improved retention of staff
of color, in addition to identifying other
issues.

Include addition questions on CIRES
current Exit interview

Ongoing

Dependent on results
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The Cooperative Institute for Research in Environmental Sciences (CIRES) is an interdisciplinary
administrative unit (organized research unit) of the University of Colorado at Boulder whose purpose
is to foster research, teaching, and service in the environmental sciences. CIRES seeks to achieve the
highest level of excellence in its work through the creation of an infrastructure and working
environment that will attract and sustain innovative researchers and teachers and through close
collaborations with the National Oceanic and Atmospheric Administration's research laboratories and
other research partners both internal and external to the university. CIRES is committed to broad,
interactive capability across subdisciplines of the environmental sciences, including earth,
atmospheric, cryospheric, life, and social sciences.

I. Governance of CIRES.

As an institute of the University of Colorado at Boulder, CIRES is governed by the Laws of the
Regents of the University of Colorado and by the administrative policies and regulations of the
University of Colorado system and the Boulder Campus. In addition, CIRES attempts to accommodate
to the fullest possible extent the operational practices of its external research partners, so long as this
accommodation is consistent with the laws of the State of Colorado, the rules of the University of
Colorado, and the best interests of CIRES.

Internally, the operations of CIRES are governed by its bylaws, the content of which is determined
by the Council of Fellows. The bylaws of CIRES can be amended by a two-thirds majority vote of the
CIRES Fellows following distribution of proposed changes to the bylaws one month prior to the time
that the Fellows are asked to vote on changes in the bylaws. Changes in the bylaws must be approved
by the Vice Chancellor for Research and Dean of the Graduate School.

Meetings within CIRES that involve group decisions by 10 or more persons will be conducted

according to Robert's Rules of Order, 10™ Edition, unless specified otherwise in these bylaws.
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I1. Composition of CIRES.

A. Director and Associate Directors. The Director is the chief executive officer of CIRES. The
Director is responsible for scientific leadership and for the maintenance and development of scientific
programs within CIRES. In addition, the Director is the chief representative of CIRES outside the
institute and is responsible for oversight of the CIRES budget and for all personnel actions and
commitments of resources by CIRES. The Director convenes and presides over meetings of the
CIRES Executive Committee and the CIRES Council of Fellows, and maintains direct communication
with the administrators of collaborating research groups external to CIRES.

The term of appointment for a Director of CIRES is four years, and is renewable. The Director of
CIRES is selected through a search process that is approved by majority vote of the Fellows and by the
Vice Chancellor for Research and Dean of the Graduate School. An advisory committee (search
committee) approved by the Vice Chancellor and Dean of the Graduate School will oversee the search
process. The CIRES Fellows must approve a proposed Director by a two-thirds majority. The
Director is appointed by the Vice Chancellor for Research and Dean of the Graduate School, with
concurrence from higher levels of the university administration and the University of Colorado
Regents according to university policy. In considering a proposed new Director of CIRES, the Vice
Chancellor for Research and Dean of the Graduate School will review a written record of discussion
and voting by the CIRES Council of Fellows on the advisability of the appointment. The Vice
Chancellor for Research and Dean of the Graduate School also will seek independent advice from
important external research partners of CIRES prior to deciding on the appointment.

When absent for more than one week, a Director will appoint an Acting Director to perform the
duties of Director until the Director returns. If an Acting Director is to serve continuously for three

months or more, the Director will seek approval of the choice of Acting Director by a majority vote of
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the Council of Fellows and approval by the Vice Chancellor for Research and Dean of the Graduate
School.

A Director who seeks reappointment must notify the Council of Fellows as well as the Vice
Chancellor for Research and Dean of the Graduate School at least four months prior to the scheduled
vote of the Council of Fellows on the reappointment. Reappointment of a Director of CIRES requires
formation of an advisory committee, the composition of which must be approved by the Vice
Chancellor for Research and Dean of the Graduate School, creation by the committee of a written
report on the Director based on the committee's detailed study of the Director's past performance, and a
record of discussion and vote by the CIRES Fellows on the advisability of reappointing the Director.
If the Council of Fellows approves the reappointment by a two-thirds vote, the results of this vote and
the supporting information are forwarded by the advisory committee to the Vice Chancellor for
Research and Dean of the Graduate School.

The Director may appoint one or more Associate Directors to perform administrative or executive
tasks of specified type, and also may appoint administrative support staff as necessary to conduct the
full range of administrative duties for CIRES. The terms of appointment for Associate Directors are
one year and are renewable. Associate Directors can be replaced at any time by the Director and their
appointments expire if the Director resigns or is removed from office.

B. Fellows of CIRES. Fellows of CIRES are selected by two-thirds vote of the Council of

Fellows and are appointed or reappointed by the Director of CIRES with the concurrence of the

Vice Chancellor for Research and Dean of the Graduate School. The Director is a Fellow of

CIRES. Fellows of CIRES must hold a Ph.D. degree or its equivalent and at the time of their initial

appointment must also show the following qualifications: (1) A high level of achievement in one or

more aspects of the environmental sciences involving research of basic or practical importance and
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relevant to the programmatic interests of CIRES, and (2) willingness to commit time and attention
to the affairs of CIRES. Fellows of CIRES, except when unavailable, are expected to attend
meetings of the Council of Fellows, to participate in committee work at the request of the Director,
and to have a broadly based understanding of the objectives and programs of CIRES. Fellows of
CIRES need not be university faculty; they may be other university employees, federal employees,
or employees of other institutions, in which case their appointment must be approved by the
institution through which they are employed as well as through the university. The number of
Fellows of CIRES cannot exceed 15% of the number of career-track employees of CIRES, as
determined by the CIRES Director.

The initial appointment of any new CIRES Fellow will be for two years. Reappointments are
for five years. Qualifications for reappointment are the same as for the initial appointment, except
that the established record of the appointee must show evidence of commitment to the affairs of
CIRES. Cases for appointment or reappointment of Fellows are presented to the Council of
Fellows by a committee of three Fellows appointed by the Director.

Upon retirement from employment, a Fellow of CIRES may request to be considered for
appointment as Fellow Emeritus with a renewable term of five years. An appointment as Fellow
Emeritus requires a majority vote of the Council of Fellows and must be approved by the CIRES
Director with the concurrence of the Vice Chancellor for Research and Dean of the Graduate
School. Fellows Emeritus retain voice without vote in meetings of the Council of Fellows, and are
expected to interact professionally with CIRES, but have no specific duties.

C. Members of CIRES. Except for CIRES Fellows, all employees of CIRES who occupy career-
track positions, as determined by the CIRES Director, are Members of CIRES. The duties and

conditions of appointment for members of CIRES vary by category, as listed below.
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1. Members with research appointments. Research associate, senior research associate, and
professorial ranks outside the tenure track (e.g., research professor) are job classifications of the
University of Colorado that apply to individuals who participate in research on a career-track
basis and typically have a Ph.D. degree. Requirements for appointment to these positions are
as determined by the Vice Chancellor for Research and Dean of the Graduate School.
Individuals who hold a university research rank and are paid from CIRES accounts are
considered research personnel of CIRES. The duration of these positions within CIRES
corresponds to the duration of salary support from CIRES.

Research associates, senior research associates, and other research personnel not on a
tenure track are expected to conduct research in an area of environmental science relevant to
the programs of CIRES but are not required to participate in teaching or service for CIRES,
although they may do so according to their own wishes, with approval of their supervisor.

Professional research assistant and senior professional research assistant are job
classifications of the University of Colorado that apply to individuals who participate in
research on a career-track basis, but typically do not have a Ph.D. degree. Requirements for
appointment to these positions are as determined by the Vice Chancellor for Research and Dean
of the Graduate School. Individuals who become professional research assistants or senior
professional research assistants of the university and who are paid from CIRES accounts are
considered professional research assistants or senior professional research assistants of CIRES.

Professional research assistants and senior professional research assistants of CIRES are
responsible for research activities as determined by their program supervisor or laboratory

supervisor, and are evaluated on the basis of the quality of this work. Professional research
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assistants are not required to devote time to teaching or service within CIRES, although they
may do so if they wish, by arrangement with their supervisor.

The CIRES Director, with advice from the Council of Fellows and the CIRES Executive

Committee, may create titled ranks for the Members of CIRES who have research
appointments. The purpose of these ranks is to recognize advancement of scientific staff on a
career track that is defined more explicitly than through the job classifications used by the
university system. Titled ranks used for career-track recognition by CIRES are complementary
to the employee classifications used by the university, and do not nullify the university
classifications.
2. Members with administrative support-staff appointments. The administrative support
staff of CIRES includes all career-track employees not belonging to the categories mentioned
above. CIRES administrative support staff may be appointed through the classified staff
system of the State of Colorado as administered on the Boulder Campus. In this case, terms of
appointment, rate of compensation, retention rights, and other related matters are determined by
the classified staff system. CIRES support staff also may belong to the professional exempt
category of university employees, in which case compensation as well as terms and duration of
employment are as determined by the Director of CIRES in consultation with the Vice
Chancellor for Research and Dean of the Graduate School. Support staff also may be
appointed under the research titles mentioned above, provided that these appointments meet the
requirements of the Vice Chancellor for Research and Dean of the Graduate School.

Administrative support staff receive their job descriptions and work assignments under the
authority of the Director of CIRES, who may delegate supervisory responsibilities to associate

directors or other administrative personnel within CIRES.
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D. Other Categories. Other categories of personnel include individuals who are with CIRES
exclusively for a degree program or a fixed term as a visiting researcher or who have an association
with CIRES not involving compensation from CIRES accounts.
1. Visiting Fellows. Visiting Fellows of CIRES hold a Ph.D. degree and have outstanding
credentials in one or more branches of environmental science. Visiting Fellows have
appointments of at most two years and work exclusively in research or outreach. Visiting
Fellows of CIRES, who are appointed with financial support from CIRES through an open
competition each year if funds are available, are appointed as research associates or senior
research associates, but are recognized as a distinct category within this group because the
entire Council of Fellows participates in the selection of Visiting Fellows.
2. Students. Teaching within CIRES involves direct contact between Fellows of CIRES or
Members of CIRES and individual students, typically through supervision of research
conducted by individual students.

Any student of the University of Colorado who receives instruction or guidance in
research or scholarship from a Fellow or Member of CIRES through programs of the
University of Colorado is classified as a student of CIRES. Relevant programs include
undergraduate independent research, work-study employment, hourly employment in research
laboratories, and other similar programs operated by the university. In addition, graduate
students who have a Fellow of CIRES or a Member of CIRES as their principal advisor or who
work within a CIRES laboratory or receive funds from CIRES are considered students of
CIRES. Requirements for students are as determined by the school or college in which they are
enrolled. Requirements for graduate students of CIRES are as determined by the Graduate

School.
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3. Affiliates. An individual not employed by CIRES who is conducting research in
collaboration with a Fellow of CIRES may be appointed as an Affiliate of CIRES. Such an
appointment requires that a letter of recommendation be submitted to the Director by a Fellow
of CIRES describing the qualifications of the nominee and the nature and extent of proposed
collaboration with CIRES scientists. The CIRES Director decides on this basis whether to
appoint the nominee, and selects an appropriate term of appointment not to exceed three years.
Affiliates are expected to have scientific credentials similar to those of CIRES Fellows or
CIRES Members of similar rank and to remain involved in collaborative work with CIRES
scientists over the term of the appointment. Other than research collaboration with CIRES,
there are no special requirements for affiliates of CIRES.
I11. Administration and Management of CIRES.
A. Council of Fellows. The CIRES Council of Fellows consists of the Fellows of CIRES,
under leadership of the Director. Responsibilities of the Council are as follows:

1. Maintain and revise the bylaws of CIRES.

2. Review, discuss, and vote on the following personnel matters: appointment and
reappointment of Fellows and Fellows Emeritus of CIRES, the CIRES Director, Visiting
Fellows, and other personnel as deemed appropriate by the CIRES Director. A vote of the
CIRES Fellows on appointments is advisory to the appointing authority, which may be either
the Director or the Vice Chancellor for Research and Dean of the Graduate School, as specified
by the Laws of the Regents or policies of the Boulder Campus.

3. Analyze and discuss CIRES programs and management of CIRES; develop policies
and create scientific initiatives; recommend the formation of committees to study issues of

importance to CIRES. Examples of matters for consideration by the Council of Fellows
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include expansion or reduction of themes or programs; strategies for collaboration with other
units external to or within the university; commitments of space, personnel, or infrastructure;
and other related matters pertaining to the institutional framework and operation of CIRES.
Votes by the Council on these matters are advisory to the Director of CIRES.

Operating rules of the Council are as follows:

1. Meetings of the Council are scheduled by the Director. The Director must schedule
a meeting if requested in writing to do so by three or more Council members.

2. A quorum of the Council of Fellows consists of 50% of the Fellows who are
available (unavailability is interpreted for present purposes to mean travel, sabbatical, sick
leave, family leave, and other compelling reasons to be determined by the Director).

3. The Director will provide an agenda for any meeting of the Council of Fellows two
days or more prior to the meeting.

4. Fellows may vote by absentee ballot on any motion that is described in the agenda;
an absentee ballot is not relevant to the determination of a quorum. Absentee ballots must be
presented in written or electronic form, with the name of the absentee to the Director or the
Director's designate and must reference specifically the motion in question as well as the vote.
Proxy votes are not allowed.

5. Personnel actions of the Council are determined on the basis of a written ballot
rather than a show of hands. A written ballot may be requested on any other issue by any
member of the Council.

6. Except as specified otherwise in these bylaws, questions before the Council will be
decided by simple majority of Council members present and voting, or voting by absentee

ballot, at a meeting of the Council. Council members may abstain from voting, but an
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abstention will not count toward a majority. Recommendations for appointment of a Director
or Fellow, recommendations to terminate a Director or Fellow, and amendments to the bylaws
require a two-thirds majority of the Council of Fellows. When the Fellows are voting on issues
that are not binary (e.g., a field of three or more candidates or a selection among three or more
choices), voting will be by progressive elimination of the choices ranked lowest as a result of
voting. Rank is determined from cumulation of rank scores for each choice. Multiple votes
will be conducted until a single candidate or choice receives a majority vote. If the vote
requires a two-thirds majority, and the most highly ranked choice in the last round of
elimination receives a majority but not a two-thirds vote, an additional vote will be held to
determine whether the choice in question is acceptable to two-thirds or more of voters. The
Director does not vote except in case of a tie.

7. The CIRES Director may appoint members of the Council to undertake particular
studies or tasks on behalf of the Director or on behalf of the Council. Such appointments have
a term of one year unless explicitly extended beyond that time. The Director may constitute
committees of the Council, except for the Executive Committee, without a nominations and
approval process unless nominations and approval by the Council of Fellows are requested for
a specific committee by one or more members of the Council. Members at large of the
Executive Committee (four, with staggered terms) are selected by written ballot following open
nominations of Fellows at a meeting of the Council of Fellows. Nominees must receive a
majority vote in order to be elected to the Executive Committee. Fellows elected to the
Executive Committee by the Council of Fellows have two-year terms and cannot serve more
than two consecutive terms. The Council of Members elects two representatives to serve on the

Executive Committee.

92



8. The CIRES Director will designate an administrative staff member or a member of
the Council of Fellows to take minutes of Council meetings. The minutes will be distributed
within one week of the meeting to which they pertain, and will be presented for approval at the
following meeting. The Director will maintain an archive of minutes that can be referenced
easily by members of the Council or others.

B. CIRES Executive Committee. The CIRES Executive Committee consists of the
CIRES Director, Associate Directors of CIRES, four CIRES Fellows elected by the Council of
Fellows, and two representatives elected by the CIRES Council of Members. The Executive
Committee will meet regularly at times determined by the Director of CIRES and will advise the
Director on matters of budget, personnel, implementation of policy, and any other matters related
to the administration or operation of CIRES. The Director will summarize the work of the
Executive Committee for the Fellows at meetings of the Council of Fellows and will transmit news
of importance from the Executive Committee to the Council of Members through the
representatives of the Council of Members.

C. The CIRES Council of Members. Members of CIRES may form a Council to be
recognized within CIRES under the authority of the Director. The purpose of the Council will be
to represent and articulate the interests and concerns of members of CIRES. The size and the
membership of the Council will be decided by the members of CIRES, with approval of the
Director. The Council will devise its own rules of operation and can amend these rules of
operation with the approval of the Director. The Council of Members will elect two
representatives of CIRES who will serve on the Executive Committee and will attend meetings of
the Council of Fellows. The actions of the Council of Fellows will be communicated to the Council

of Members through these representatives.
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D. Grievance Procedures. The CIRES Director will maintain a written policy for the handling of
grievances involving CIRES personnel. Through this policy, CIRES will resolve grievances in a
manner that is expeditious, fair, and consistent with the policies of the Boulder Campus and of the
graduate school. It is the duty of all CIRES personnel who are aware of grievances to see that the
Director is informed of them. Grievances for which there are established channels of resolution on
the Boulder Campus will be routed directly through those channels by the Director of CIRES.
Grievances that are not accommodated by existing campus channels will be processed first within
CIRES before being forwarded to any higher administrative level. Processes involving grievances
of persons external to CIRES will be coordinated with the relevant external administrative

authorities. The routing of grievances within CIRES will be determined by the CIRES Director.
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Faculty Development Procedures
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Faculty Development Procedures

CIRES does not serve as a primary unit for tenure-track faculty at CU Boulder. For this reason,
CIRES defers to departments and programs in matters of promotion, tenure, and associated
requirements and policies of the Boulder campus. The practice of CIRES is to suggest to any
department that is undertaking a personnel review for tenure-track faculty member in CIRES that a
CIRES Fellow, tenured and of the appropriate rank, be included by the department as a member of the
personnel committee for the faculty member undergoing evaluation. In this way, the views of CIRES
are integrated with those of the department as the candidate is evaluated. CIRES also makes a separate
evaluation of the merit of the candidate through an open discussion in the Council of Fellows. The
CIRES director then schedules a meeting at which tenure-track faculty members eligible to vote on
promotion or tenure of a faculty member under consideration can share opinions and give a formal

vote on the proposed personnel action.
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Susan K. Avery

Personal Information
Date of Birth: January 5, 1950

Citizenship: U.S.A.

Professional Preparation

1978 Ph.D. University of Illinois, Atmospheric Science
1974 M.S., University of Illinois, Physics

1972 B.S., Michigan State University, Physics

Professional Appointments

4/05 - present Interim Provost, University of Colorado at Boulder

8/04 - 05 Interim Vice Chancellor for Research and Dean, Graduate School, University of
Colorado at Boulder

9/93 - present CIRES, University of Colorado, Boulder, CO 80309-0216: Fellow

8/92 - present Dept. of Electrical and Computer Engineering, University of Colorado, Boulder, CO
80309: Professor

3/96 - 8/04 Center for Limb Atmospheric Sounding (CLAS), University of Colorado, Boulder, CO
80309-0216: Director

9/94 - 8/04 CIRES, University of Colorado, Boulder, CO 80309-0216: Director

9/89 - 12/92 Associate Dean for Research and Graduate Education, College of Engineering,
University of Colorado, Boulder, CO 80309

9/85 - 8/92 Dept. of Electrical and Computer Engineering, University of Colorado, Boulder,
Colorado 80309: Associate Professor

9/82 - 9/83 CIRES, University of Colorado, Boulder, CO 80309: Visiting Fellow

8/78 - 6/82 Dept. of Electrical Engineering, University of Illinois, Urbana, IL 61801: Assistant Professor

6/78 - 8/78 University of Illinois, Urbana, IL: Research Associate

Professional Activities

In addition to research and teaching, Susan Avery has provided leadership for a number of initiatives

within CIRES including a partnership research project on Climate Variability and Water in the Interior

West; a number of centers including those in science and technology policy research; chaos and

complexity; and climate diagnostics; and a program in K-12 outreach. Additional scholarship interests

include the role science in decision-making processes and public communication of science and

technology. She recently completed a sabbatical leave in Washington DC working on the formulation

of the new United States Climate Change Science Program Strategic Plan.

She has participated in a number of recent NRC studies, has been active in the American

Meteorological Society in which she currently serves as Past President; the American Geophysical

Union, and the IEEE.

Awards

Fellow of AMS and IEEE

National Academy of Sciences, Charter Member of the National Associates Program for recognition
of extraordinary contributions to the National Academies through pro bono service to the
National Research Council, 2001

University of Colorado Robert L. Stearns Award for recognition for exceptional achievement and/or

98



service, University of Colorado, 1999
Elizabeth Gee Memorial Lectureship Award for recognition for scholarly contributions, distinguished
teaching and advancing women in the academic community, University of Colorado, 1998
Margaret Willard Award, University Women's Club for recognition of outstanding contributions to
the University of Colorado at Boulder, 1995

Selected Publications

Lau, E.M., S.K. Aver