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ONE-PAGE SUMMARY

Mission: The University of Alaska Fairbanks (UAF) Atmospheric Sciences Graduate
Program provides students at the postgraduate levels with the training and insight to
understand and explore physical, chemical and dynamical processes of the atmosphere, to
prepare them for professional careers in the various fields of atmospheric sciences in
research, education, consulting and the weather service.

Degree Programs: The UAF Atmospheric Sciences Program offers MS and PhD degree
programs in atmospheric science.

Location: Faculty, graduate student and staff offices are located in the International
Arctic Research Center (IARC) building. Lectures and teaching laboratories are
conducted in the Natural Sciences Facility (NSF) and the IARC building.

Student Numbers: At onset of the Fall 2005 Semester the program has seven MS and
nine PhD students. We have no undergraduate program, but offer stacked courses for
undergraduates and a 100-level class with lab that typically has about 18 to 40
undergraduate students.

Faculty Numbers: Since 2001, a total of 14 faculty taught core and special classes and
led seminars. Additionally various visiting faculty taught special classes within the
Chapman Chair classes. The Full Time Equivalent (FTE) has varied over the years since
program inception in 2001, and is currently 1.75 FTEs. UAF is currently committed to
the appointment of two additional faculty. All faculty members in the program have joint
research appointments in either the Geophysical Institute (GI) or IARC.

Program Strengths:

1. National and international recognition of expertise
2. Good learning conditions

3. Good student research conditions

4. Successful program of undergraduate research

5. Good scientific networking opportunities
6

7

8

9

1

. Growing enrolment numbers in the MS and PhD degree programs
. Work space and environment
Mentoring program
. Employment of our graduates
0. Faculty diversity

Program Weaknesses:

Too few academic faculty members to teach all elements of the published curriculum
Lack of teaching assistantships

Lack of breadth of subject areas in active research

Shared lab space and other space limitations

Interdisciplinary nature of atmospheric sciences allows students of other disciplines to
graduate with an atmospheric science theme without taking classes in our program
Ongoing need for upgrades in materials and equipment at all levels

arONE
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INTRODUCTORY COMMENTS AND SUMMARY OF PROGRAMS

Introductory Comments. This is the first entity self-study by the Atmospheric Sciences
Program (ASP) since it was established as a separate program in 2001. Table 1
summarizes the program’s history since 2001. Details can be found in the annual one-
page summaries and tables provided in the appendix.

Table 1. Brief overview of the program’s history

2000/2001 | 2001/2002 | 2002/2003 | 2003/2004 2004/2005 2005/2006
Faculties 1 assistant 1 assistant, 1 | 1assistant, 1 | 1 assistant, 1 1 assistant, 4 1 assistant, 3
(0.25 FTE) | associate associate, 2 associate, 2 associate, 1 full associate, 1 full
(0.5FTE) full (LFTE) full (1FTE) (1.75FTE) (1.75FTE)
Affiliated faculty | 2 (0.5 FTE) | 2(0.5FTE) | 2(0.5FTE) 2 (0.5 FTE) 2 (0.5 FTE) 2 (0.5FTE)
teaching actively
Teaching none none none none 0.25 TA 05TA(?)
assistant (TA)
Emeritii 2 2 2 2 2 2
Chapman chair 1 1 1 1 1 1
Staff 0 0 1 (0.5 FTE) 1 (0.5FTE) 1 (0.5FTE) 1(0.25 FTE)
PhD students 1 1 4 8 8 9
MS students 3 1 1 2 4 7
Graduations’ 3 0 0 2 2 (probably 5)
Applications 0 1 15 12 21 26 (so far)
Visiting faculty 0 0 0 1 (France) 1 (Germany) 0
Visiting students | 0 1 (Germany) | 0 1 (France, 1 (Japan) 0
Netherlands)
Classes offered 3 6 14 11 15 (probably 13)
Curriculum none none none Defined rules | Replaced core class
changes for thermodynamics by
. cloud physics;
comprehensive require 4 instead of 5
exams core classes for MS
Special none none Weather Cloud physics, Boundary layer
classes/seminars discussion; Numerical physics; Upper
Remote sensing; modeling and atmosphere; Climate
added Atmospheric parameterization journal club
Sciences methods
Informal Seminar
Classes added to | none none none At_mOSPhefriC | Nl:jmerical TOQelti_ng
science Informa and parameterization
catalogue seminar methods (ATM662);
(ATM688) cloud physics
(ATM615)
Classes deleted none none none none Biogeochemical | none
from catalogue cycles
Sabbatical 0 1 0 0 0 0
Authorized leave | 0 0 0 0 0 0
Student learning | none None none none installed ongoing
outcome
assessment
Program policies | none None none Rules on Work on student
comps defined | tips, guidelines
in writing and expectations

'Bearing in mind the length of time to complete degrees (MS 2-3 years, PhD 4-7 years), there are no
graduates in 2002 and 2003.




Summary of Programs. The UAF Atmospheric Sciences Program grants MS and PhD
degrees. The program currently comprises two tenure-track and three tenured faculty
members, six affiliated faculty members, three emeriti professors, one President’s
Professor, one half-time teaching assistant and one part-time (i.e., 10 hours/week) staff
member (i.e., administrative secretary). The teaching assistant helps in the lab of
ATM101 “Alaska Weather and Climate”. The administrative secretary is responsible for
the program’s Graduate Program Office and program issues. All faculty members hold
joint appointments in the program and in either the Geophysical Institute (GI) or
International Arctic Research Center (IARC). The FTE faculty is currently 1.75. UAF is
committed to two additional teaching positions in the future, but formal searches have not
yet been approved. Instructors are hired as required to help teach the curriculum and to
teach special topics courses on an as-needed basis and as funds are available. They are
not included in the FTE count. Instruction is performed in the IARC and NSF buildings.

Graduate students are supervised by tenure-track, tenured, affiliated and emeriti faculty.
A minority of the graduate students is funded by scholarships or private funds, while the
majority hold research assistantships (RAs) funded by research grants or contracts in
either the GI or IARC. Opportunities exist to learn cutting-edge computer modeling
techniques and to participate in exciting field experiments in Alaska and abroad. Students
have access to the Arctic Region Super Computer (ARSC) facility, the Poker Flat
Research Range (PFRR), Arctic Facility Atmospheric Remote Sensing (AFARS),
National Weather Service’s (NWS) weather forecast office at Fairbanks, and various
observational networks. Graduate students also gain international experience and
exposure, because many of the research activities are carried out in close cooperation
with scientists all over the world. Graduate students have a graduate advisory committee
in place by the end of their first year in the program and are expected to immediately
begin working towards their research activities when they join the program.

All Atmospheric Sciences Program faculty members have tripartite appointments; i.e. in
addition to their teaching obligations; they maintain active research programs and
perform service. The faculty members work directly with a range of disciplines to
conduct research covering a wide range of themes that are of interest to society with an
emphasis on Arctic processes. Their aim is to create new knowledge and publish these
results in peer-reviewed journals, and present their results at professional conferences and
in public presentations. Research topics encompass, among other things, atmospheric
remote sensing, atmospheric chemistry, chemistry transport modeling, cloud and aerosol
physics, climate variability and change, hydrometeorology, mesoscale modeling, middle
and upper atmosphere processes and phenomena. Service encompasses program
(including maintenance of web pages), college, and university activities, service on
college, university, national and international committees/panels, and participation in
national and international science conferences and workshops, reviewing scientific
articles and research proposals for national and international funding agencies, as well as
participation in local community outreach. The faculty of the Atmospheric Sciences
Program maintain a high level of professionalism, positive team spirit and collegial
atmosphere. They treat students as younger, less experienced colleagues. Therefore, we
believe that students, UAF, the University of Alaska (UA), the city of Fairbanks, and the



state of Alaska benefit from what our program offers.

The program with 1.75 FTE offers a fundamental program in Atmospheric Sciences.
However, the small number of faculty means that certain standard classes are only
offered occasionally rather than routinely (e.g., Boundary Layer Meteorology, Climate
Variability and Climate Change) or have not been taught so far (e.g., atmospheric
turbulence, satellite meteorology). Furthermore, certain areas that should be offered in a
two-semester sequence (e.g. Dynamics | and 11, Radiation I and Il, Cloud Physics | and
I1) to provide students with formal and deeper expertise in these areas are only taught as
the first part. UAF is currently committed to the appointment of two additional faculty
members that would allow consolidation of the Atmospheric Sciences Program.

The program offers a 100-level undergraduate class with laboratory (i.e. ATM 101
Weather and Climate of Alaska) which contributes to the general education of UAF.
ATM101 provides undergraduates another core lab science option to their choice in
fulfilling their sciences requirements. Undergraduates who are majors in sciences can
take our stacked classes at the 400-level to enrich their basic science education by seeing
how physics or chemistry are applied in the atmospheric context.

Since 2001, our graduate student numbers increased from two in the MS program to
seven and nine graduate students in the MS and PhD degree program in the fall 2005
semester. Comparison to the peer group of other national programs without
undergraduate program, the numbers of students is about the same. Since 2001, we have
graduated seven (6 MS, 1 PhD) students. If we put this into the framework of years
faculty are in the program this means that 2.4 students graduate per year. This certainly
will increase as we (1) have not yet all expected hires on board, (2) some faculty also
advise(d) students in other programs for which these graduates do not count for our
programs, and (3) three faculty are just one year in the program (for details see section II.
Educational program and its effectiveness).

Finally, the recent reorganization of the college unit, where the engineering departments
were reorganized as the College of Engineering and Mines (CEM) and science and
mathematics remained in the College of Natural Science and Mathematics (CNSM) has
presented challenges and opportunities. The Atmospheric Sciences program gained one
new faculty, who transferred from engineering, with expertise in instrument design,
construction, and deployment, and the aeronomy of the middle and upper atmosphere.
This gain offers us the possibility to also instruct and educate students in design of
atmospheric instruments, a unique niche nation-wide that will offer them good job
opportunities worldwide. Moreover, the interaction with the unit dean’s and Graduate
School dean’s offices has improved and is currently viewed as excellent by our faculty,
students and staff. With respect to our efforts in hydrometeorology, climate variability
and change, the college reorganization was disadvantageous. The hydrologically
orientated sciences in the Water and Environmental Research Center (WERC) are now
located CEM. It has become harder to convey the importance of our Introduction to
Atmospheric Sciences (ATM401/601) class for their students and to collaborate
academically with our colleagues who have moved to the CEM.



NATIONAL PERSPECTIVE

Atmospheric Sciences programs in the United States do not have a formal process of
accreditation (Takle and Wuebbles, 2005) like for example programs in engineering and
education. Thus, there is no standardized method of gauging the UAF Atmospheric
Sciences Program’s standards and performance using established metrics. However, the
American Meteorological Society (AMS) and the University Corporation of Atmospheric
Research (UCAR)? publish a report “Curricula” (http://www.ametsoc.org/curricula/) on
programs in the atmospheric and closely related oceanic, hydrologic, and other sciences
in the United States and Canada. Curricula is prepared as an educational service to the
atmospheric science community and inclusion of a program in the report does not imply
any endorsement or accreditation. However, Curricula includes information on all of the
atmospheric sciences and meteorology programs in the United States and Canada who are
UCAR members and provides sufficient information for comparing the UAF program
with other programs. Atmospheric sciences programs and departments must meet specific
criteria to both become UCAR members and to maintain their membership. These criteria
can be found at http://www.ucar.edu/governance/members/membercrit.shtml. Each
member has to renew their membership every eight years. Because of these criteria
programs and departments are eager to be members as the membership documents that
they meet the criteria and, hence, provides recognition and the curricula is a good forum
for presentation to potential students.

Curricula reports that forty-five schools award BS and BA degrees, fifty-five schools
award MS degrees and forty-six schools award PhD degrees in atmospheric science and
meteorology. These schools report 2090 undergraduate and 747 graduate students
enrolled. These schools also report yearly graduation rates of approximately 510 at the
BS and BA level, 220 at the MS level and 130 at the PhD level. In summary, a typical
atmospheric science program in the US and Canada has 14 graduate students and seven
students graduate with MS or PhD degrees each year.

We use the University of Alaska list of peers to identify peer institutions. The “Major
Academic Unit Peers List” identifies twenty institutions that are peer institution to the
University of Alaska Fairbanks. Using the MAU Peers List and Curricula we identified
three institutions that have programs or departments of Atmospheric Sciences. Several of
the schools on the MAU Peers List have atmospheric sciences subprograms embedded in
a larger physics, earth science, planetary science or marine science program that made it
impossible to identify the activities unique to the atmospheric science program (e.g.,
Cornell University, University of Delaware). Some schools have atmospheric science
degrees that are supported by research faculty without a traditional department with

*The UAF atmospheric sciences group was a founding member of UCAR in 1960. UCAR is a non-profit
membership corporation for the purposes of engaging in scientific and educational activities in the
atmospheric and related sciences (http://www.ucar.edu/). UCAR's mission is to support, enhance, and
extend the capabilities of the universities, nationally and internationally; to understand the behavior of the
atmosphere, related systems and the global environment, and to foster the transfer of knowledge and
technology for the improvement of quality of life. This mission is accomplished through the operation of
the National Center for Atmospheric Research (NCAR), the UCAR Office of Programs (UOP), and other
UCAR programs.



tenure-track faculty (e.g. University of Nevada at Reno). The three peer institutions that
we identify with clearly defined atmospheric science programs are: the Oregon State
University (http://www.coas.oregonstate.edu/), the State University of New York at
Stony Brook (http://atmos.msrc.sunysb.edu/), and the University of Wyoming
(http://www-das.uwyo.edu/). The size of these programs relative to UAF is shown in
Table 2. Graduation rates for these programs are listed in Table 3. The data in tables 2
and 3 indicates that the FTE faculty associated with the UAF atmospheric sciences
program is small (1.75 compared to an average of 6.5), but that the number of graduate
students enrolled is typical (18° compared to an average of 20), and that the graduation
rates are low (1.5 per year compared to 4). The low graduation rate is not surprising.
Three of the six faculty members currently in the program have joined the program since
2004 (see Table 1).

Table 2. Number of faculty and graduate students

Institution Number of Full time equivalent Number of
tenure-track (FTE) tenure-track graduate students
faculty appointments enrolled*

Oregon State University 8 4% 11
SUNY Stony Brook 9 9 29
University of Wyoming 8 6 20
Average of Peer Institutions 8 6.5 20
University of Alaska 6 1% 16
Fairbanks

Table 3. Graduate students graduation

Institution Graduates/Year
Oregon State University 1.5
SUNY Stony Brook 5.0
University of Wyoming 55
Average of Peer Institutions 4
University of Alaska 2.4
Fairbanks®

The Carnegie classifications are used to determine market-based faculty salaries under
the current collective bargaining agreement at UAF. In 2000 the Carnegie Foundation
(http://www.carnegiefoundation.org/Classification/)  developed new classification

®In spring 2005 there were 18, two MS students graduated this summer.

*As of fall 2005.

*Bearing in mind the length of time to complete degrees (MS 2-3 years, PhD 4-7 years), there are no
graduates in 2002 and 2003.



procedures and classified UAF as an Intensive Doctoral Research University. Note that
UAF had been classified as a Research University 11 in 1994. A comparison of UAF nine-
month salaries with those of Carnegie class Il institutions appears in Table 4. The UAF
numbers are lower in all faculty ranks by 5-7%.

Table 4. Faculty Salary Comparisons

Average Salary®’

UAF Carnegie Il UAF CBE
Atmospheric | Institutions® Salary Ranges
Faculty Rank Sciences
Professor 100,657 93,300 46,000-98,000
Associate Professor 65,143 61,200 40,000-78,000
Assistant Professor 57,531 54,709 34,000-73,000

In summary, the UAF atmospheric sciences program has fewer FTE faculty positions
than its peer institutions while maintaining a similar enrollment of graduate students. The
graduation rates at UAF are lower than at the other institutions in the peer group. The
faculty salaries in the program are less than at peer institutions.

®Nine month salaries

"UAF data provided by D. Ice (GI) and Carnegie data provided by C. West (UNAC)
®Discipline 400401 Atmospheric Sciences and Meteorology
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STRENGTH AND WEAKNESSES OF THE ATMOSPHERIC SCIENCE PROGRAM

During the preparation of this self-study, program faculty have discussed and identified
the strengths and weaknesses of the Atmospheric Sciences Program at UAF as follows.

Program Strengths

1. National and international recognition of expertise
Our faculty represent a broad range of experience and interests, and approach the
discipline from the observational, experimental and modeling perspectives. This
expertise allows us to offer a comprehensive teaching curriculum in a highly
inter-disciplinary and multi-disciplinary academic setting. Our work is relevant to
public needs and concerns, and our faculty are often consulted by both
government agencies and the media about environmental issues related to climate
change, coastal erosion, air quality, and wildfires. Faculty and students alike
actively participate both scientifically and programmatically in our greater
scientific community.
The faculty have a good track of peer-reviewed publications and external funding,
which provides research opportunities for students. As evidenced by the Science
Citation Index (see section 1V for more details), the diversity of collaborators and
the employment of graduates (see section I.C for more details), student and
faculty research is recognized nationally and internationally. Some faculty
teaching atmospheric science classes have been awarded various research and
mentoring awards, and one faculty serves as a member of an editorial board of a
peer-reviewed journal (see section IV for more details). Other members have
been invited to serve as editors of special journal issues and as members of
international science plan committees.
The Atmospheric Sciences Program is considered to be highly successful by our
graduates and by colleagues from other atmospheric science departments.

2. Good learning conditions

The faculty are committed to teaching, as evidenced by the average IAS student
evaluation of 4.2. We have a contemporary, dynamic core of enthusiastic faculty
who are characterized by ethnic and gender diversity. With a low student to
faculty ratio (1 faculty/3 students) and faculty and student offices in close
proximity, the faculty members are very accessible to students for academic as
well as research and career related questions. Small classes and really accessible
faculty enhance the personal learning experience because student questions and
concerns can be addressed in class or at other times (cf. section 1.C). There is an
atmosphere of collegiality among students, faculty and staff. Our faculty generally
maintain an “open door” policy and are willing to see students at most times.

3. Good student research conditions
There is a tight relationship between the academic program and the research
groups of the university. Four of our faculty have a joint appointment with the
Geophysical Institute, and one faculty has a joint appointment with the
International Arctic Research Center. We also have a strong connection with
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National Oceanic and Atmospheric Administration (NOAA) via the National
Weather Service (NWS) weather forecast office of Fairbanks, the Center for
Global Change as well as the National Parks Service.

Students have access to unique facilities such as the GI’s Poker Flat Research
Range and Arctic Facility for Atmospheric Remote Sensing, and to high-
performance computing at the Arctic Region Supercomputing Center and the
National Center for Atmospheric Research (NCAR), as well as to data of various
observational networks. The program has excellent additional resources of the
Keith Mather Library (located downstairs form the program) for performing
cutting-edge research. Our location in the West Ridge research campus gives us
close access to colleagues in the Institute of Arctic Biology (IAB), Institute of
Marine Science (IMS), School of Fishery and Ocean Science (SFOS) as well as
the BioScience library across Koyukuk Drive

4. Successful program of undergraduate research
Faculty members have also established a successful program of undergraduate
research. This program encompasses the GI and ARSC Research Experience for
Undergraduates (REU) programs as well as undergraduate research opportunities
offered through the curriculum (ATM488). Some of the undergraduate students
are even co-authors on peer-reviewed papers (see section 111.C for details).

5. Good scientific networking opportunities

The active research conducted by our faculty provides students with hands-on
experience in current research topics, with a focus on Polar Regions. Our unique
location in a region of rapid climate change offers research opportunities
unparalleled by any other US atmospheric science program. As the only PhD
granting university in the polar region, we attract many visiting faculty and enjoy
a great international cooperation. This exposes students to national, international
and interdisciplinary networking opportunities early in their career. We currently
have close ties with various institutions nationwide and abroad, including Canada,
China, Germany, Japan, Norway, and Russia. The research conducted by the
faculty and students of the Atmospheric Sciences Program is of particular
importance to the state, the nation, and the world; it also forms the scientific
foundation for many other disciplinary fields on campus. All climate impact and
assessment studies, by definition, must be based on a foundation of atmospheric
science principles.

6. Growing enrollment numbers in the MS and PhD degree programs
The enrollment in the MS and PhD degree programs in Atmospheric Sciences is
growing (see section I11.A for details). In fact this year saw a record number of
applicants (cf. section 111, Figure 3).

7. Work space and environment
Currently all students are located in the cubicle area on the third and fourth floor
of the IARC building. This circumstance facilitates their cooperation on
homework and provides an environment for the development of a culture of
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scientific discussion and networking early in their career. Moreover, all academic
faculty have their offices and labs on the third floor in the IARC building, which
means they are easily accessible to the students. This proximity generates an
atmosphere of collegiality amongst faculty, students and staff, and opportunities
to discuss new directions or alternatives in the degree programs on a broad basis.
Many classes are taught in the IARC building for which students do not lose time
by long commutes. NSF provides lab and smart classrooms that we use for some
courses as required. Note that within the IARC building we have also held courses
in the NWS facility, an important example of agency networking.

8. Mentoring program
Since its foundation in 2001, the program uses UAF Office of Faculty
Development and the faculty mentoring program. Graduate students entering the
program are assigned another graduate student as mentor who introduces them to
the resources and practices of the UAF campus.

9. Employment of our graduates
Results from the Graduate School Student Learning Outcome Assessments
(SLOA), the employment of our graduates in subsequent careers in the field, and
the increasing application and enrollment numbers (see section 11. for details) all
indicate that the Atmospheric Sciences Program at UAF is well established and
well positioned to move forward.

10. Faculty diversity

Atmospheric Sciences is a relatively young interdisciplinary field compared to,
for example, physics. Our faculty is gender balanced, with two female faculty
members and three male faculty members. It is a strength that we have been
educated at different schools that have different emphasis since one may be taught
a particular concept in a very different way depending on where you go to school.
Having people from different schools gives us a broader view of atmospheric
sciences that we can convey to our students. Also, we find in our discussions that
things were done quite differently at all our schools so after talking about it
amongst ourselves we attempt to take what we believe to be the best in the
various systems (US, European, and Canadian) to help develop and mold the type
of program we want for our students.

Program Weaknesses

1. Too few academic faculty members to teach all elements of the published curriculum
There are too few academic faculty members to effectively teach the published
curriculum, i.e. we are too close to the minimum to maintain a successful
program. Three faculty members are quarter- time, and two are half-time. The
total for faculty is only 1.75 FTE. Considering the nontraditional nature of the
program with regards to IARC and Gl, this may lead to a lack of leadership, time
for administrative duties, time with students, routine teaching, and flexibility.
Faculty are sometimes rushed teaching within such a compact schedule of course
offerings. One faculty retired in 2004 and was not replaced.
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Strategies: A permanent increase of the FTE faculty is needed; while continuation
of inviting research faculty, visiting professors and lecturers to teach special
classes as opportunities arise and funds are available has met immediate
academic needs. However, a permanent increase in faculty members is needed to
create a stable and sustainable academic program The CNSM dean is currently
committed to increasing the program FTE by two faculty members. The program
must provide a comprehensive and competitive curriculum if it is to attract
graduate students of sufficient caliber to conduct scholarship at UAF. An
academic faculty member with expertise in micrometeorology, for instance, would
help to tie the ground based chemical and aerosol measurements to the chemistry
(transport) modeler, and could have a joint appointment in GI, IARC, IMS,IAB,
INE, or WERC, while an academic faculty member expertise in data assimilation
could link our remote sensing and modeling expertise, and could have a joint
appointment with Gl, IARC, or ARSC, just to give two examples of possibilities.

2. Lack of teaching assistantships

The program supports one half-time teaching assistantship in the spring semester
in support of ATM101. This lack of teaching assistant (TA) support results from
the fact that we are a graduate program and hence only offer one undergraduate
class per year. TA positions are beneficial to both students and advisors. These
positions provide students with valuable teaching experience and foster
presentation skills. Sometimes research assistants (RA) have only two-year
contracts. Thus, these students are rushed to complete their thesis research work.
The synergy between both TA and RA positions facilitates research and promotes
efficiency. The availability of TA positions would also enlarge the number of
graduate students by improving our support options for them. Currently the
majority of the graduate students are on RA positions, and availability of funding
from grants and contracts limits our growing potential.

Strategies: Increase efforts to obtain funding from other sources like foundations
or scholarship programs; encourage research faculty working in atmospheric
science related themes to take and supervise students of our program. Participate
in activities that provide students with teaching experience in order to further
future goals and enhance their employment potential (e.g., the PACE program
where students get paid for teaching high school teachers.). See if TA
opportunities exist in other departments (e.g., physics, chemistry, mathematics)

3. Lack of breadth of subject areas in active research
Atmospheric sciences encompasses the physics, chemistry and dynamics of the
atmosphere and addresses research tasks by observational, theoretical,
experimental, remote sensing and modeling methods. Within each of these methods
there exists a variety of research directions. For instance, in the modeling field
options include cloud modeling, climate modeling, weather forecasting, or
chemistry transport modeling. Thus, it is obvious that it is hard to cover the full
breadth of the research field in a small program.
Strategies: In a small program, a balance between expansion of faculty breadth and
creation of critical mass within existing areas of expertise has to be achieved; New
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hires must be able to teach classes that are essential to guarantee a successful
education and be an addition to the breadth with enough overlap to permit
cooperation; Contact the various institute directors for opportunities of joint
positions to optimize the balance between program needs and the research
institute’s interests that provides the other part of the position; Encourage research
faculty working in atmospheric science related themes to take and supervise
students of our program.

4. Shared lab space and other space limitations
Faculty working experimentally have to share lab space. This means that students of
various research groups are working in the same lab and labs get crowded during
peak research times, especially in summer. During the summer Reseach Experience
for Undergraduates (REU) interns also use the labs. The lack of sufficient lab space
also means that access may be limited or that working spaces within the labs are
only temporary such that experiments must be removed immediately upon their
completion. Additional runs of the same experiment then require hooking up the
equipment again, which is time consuming and a source for potential errors and
experimental inconsistencies.
The physical separation of graduate students on the third and fourth floor of IARC,
due in part to cubicle limitations on the third floor creates two student communities
where there should be one.
Strategies: Faculty and students must continue the dialog in search of short-term
improvements. Long-term improvements are hard, especially when talk of a “new
building” is suggested as a solution.

5. Interdisciplinary of atmospheric sciences allows students of other disciplines to

graduate with an atmospheric science related theme without any formal association with

our program
Many graduate students on campus graduate in an atmospheric science
related/dominated subject without taking classes in our program. Thus, they often
make climate assessment studies from a time-series perspective without a
comprehensive scientific understanding or knowledge of the atmosphere, weather,
climate variability and change. The reasons are manifold. Many students from other
disciplines lack the calculus and background in physics and chemistry that are pre-
requisites to successfully take any atmospheric sciences class. With the small FTE
we cannot afford to offer classes designed especially for these interdisciplinary
students. Moreover, these students have to take the core classes of their own field,
which leaves little or no room for taking atmospheric science classes.
Strategies: The program faculty must work with other science departments in
finding new ways to make the option for interdisciplinary or other science students
who are working in climate impact and assessment studies to take atmospheric
science classes; It has to be investigated whether there is a conflict between this
program and the interdisciplinary degree program.

6. Ongoing need for upgrades in materials and equipment at all levels
Faculty, student, staff and lab computers have to be updated with the newest
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software packages and replaced on a regular basis (typically every 2 years).
Otherwise compatibility and data exchange with colleagues and publishers, as well
as provision of a modern job related education, are impossible. Currently faculty
and student computers are typically paid out of grant or contract funds. However,
funding agencies more and more cut back on allowance to do so. This is also
becoming true for experimental and lab equipment.

Strategies: Start charging a lab fee for ATM101; The gain would be more efficient
if the program’s budget was not being reduced as the lab fees are taken.
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THREATS AND OPPORTUNITIES OF THE ATMOSPHERIC SCIENCE PROGRAM

Threats

Our strong engineering and technical strength can also be our biggest threat, namely if
students join who are not interested in the engineering/technical part, but in the more
climate related themes. Automatically they have a restricted range of classes. Vice versa
engineering and technically interested and talented students may have difficulties with
the core classes that need fundamental knowledge in calculus like Introduction to
Atmospheric Sciences (ATM401/601), Atmospheric Chemistry (ATM606), Atmospheric
Dynamics (ATM645), Cloud Physics (ATM615), and Radiation (ATM613).

Since our program strongly depends on funds from grants and contracts, the currently low
funding rates constitute a major threat to student funding. In the climate sector, for
instance, about 10% of the submitted proposals get awarded.

Excess service and administrative activities take faculty away from teaching and
research. This is a natural problem, but worse in a school where a half-time appointment
means teaching two classes per year, and most of the faculty have to bring in 59% of their
non-academic appointment. The currently low funding rates increase the threat even
more. Scholarly research requires time to think and with excess administrative activity
the key tasks are threatened.

Opportunities

The International Polar Year (IPY) provides many opportunities to the Atmospheric
Sciences Program. In a response to IPY, several of the faculty members are involved in
international collaborations that will address new studies of the polar environment;
including studies of coastal climate and impacts on coastal communities, observational
studies of the stratosphere and mesosphere, and studies of the sources, dispersion, and
fate of pollutants in the Arctic.

Atmospheric science is the basis upon which climate impact and/or assessment studies
must rest. This fact offers us opportunities for collaboration with scientists from various
fields and will make our classes/seminar attractive to interdisciplinary students interested
in such impact and assessment studies.

As atmospheric science has connections with many other earth sciences (e.g, hydrology,
space physics, planetary atmospheres, oceanography, ecosystem studies, glaciology,
agricultural and forest sciences), statistics and the basic sciences (e.g., mathematics,
physics, chemistry, biology), there are many opportunities for interdisciplinary research
and cooperation.

NOAA recently launched an initiative to set up Pacific region ocean wave propagation
forecasts. This requires the close cooperation with atmospheric science because the
phenomena of interest, single waves, are wind driven. One of our faculty is leading the
project for the Alaska region.
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The National Weather Service forecast office of Fairbanks is located in the IARC
building just down the hall from us. This collocation offers us the opportunity for
connection and the possibility to use some of their equipment for demonstration in the
ATM644 Synoptic Analysis and Forecasting class. A first step in this direction has
already been made successfully in the Weather Discussion Seminar.

The presence of high reputation research institutes like ARSC, GI, IARC, SFOS, IAB,
and WERC offers us partners for research collaborations, education, and future hires for
joint faculty positions. Moreover, the computational and research facilities make us
attractive. Faculty members working with numerical models may be attracted to the
program by the opportunity to work at ARSC. Faculty members working with
observations may be attracted to the program by the opportunity to work at PFRR.
Moreover, these aforementioned institutes have also research faculty who may provide
academic opportunities and support for graduate students of the Atmospheric Sciences
Program.

Our commitment to research and teaching in the atmospheric sciences runs deep; we are a
founding member of UCAR. Our membership in the UCAR provides us with national
and international visibility, offers us contacts to other atmospheric science departments
on a regular basis, and provides us with information on ongoing research, education and
career development directions in atmospheric science. Our listing on the UCAR
curriculum, published on the web
(http://www.ametsoc.org/amsucar_curricula/index.cfm), is a basic source of information
for potential graduate students and hence helps us in recruiting students.

Our presence in the Arctic offers us the opportunity for real field work in the Arctic and
heuristic feeling and makes us first choice for other Arctic researchers. As residents of
the Arctic, students in the program, experience the complexity of the Artic environment
first hand. It represents a significant advantage over other universities offering Arctic
related atmospheric research.
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I. MISSION AND GOALS: PLANNING AND EFFECTIVENESS

A. MISSION

The Atmospheric Sciences Program (ASP) shares the missions of the University of
Alaska Fairbanks and the College of Natural Science and Mathematics. In doing so, it
provides educational and research opportunities at the undergraduate and graduate levels
in atmospheric sciences. Being a graduate program the Atmospheric Sciences Program
offers a MS and PhD degree program and also supports the interdisciplinary PhD
program led by the Graduate School. The program also contributes a lower-division
service course in atmospheric sciences to support the UAF Natural Science baccalaureate
core and other degree programs by offering a 100-level science class with lab. At all
levels, our mission is to provide appropriate instructional and research opportunities to
students to become scientists and professionals with the training and insight to understand
and explore the physical, chemical and dynamical processes of the atmosphere, and to
apply this knowledge to further their long term career aspirations and to contribute to the
public good.

All regular faculty hold tripartite tenured or tenure-track positions. Consistent with the
UAF mission and in proportions in accordance with their individual workload sheets,
they provide instruction, research and service. Their research is funded by grants or
contracts in the field of atmospheric sciences, i.e. it is fully supportive of the UAF
mission as a land-sea-space-grant university.

The Student Learning Outcome Assessment (SLOA) indicates that 100% of our
graduates were successful in obtaining employment in fields of their choosing or
advancing their academic careers by gaining acceptance into a PhD program at another
university (Table 5). The SLOA also shows that most graduates have one submitted,
accepted or “in press” paper at the time of graduation. The majority of our MS level
students 90% have given a professional presentation with an abstract at a scientific
conference or workshop.

Based on the results of the SLOA (Table 5) we believe that the program is successfully
discharging its obligations to the students under our charge. The actions taken to improve
our program are listed in Table 6. The improvement on oral and writing skills partly is
carried out in the research groups of the faculty by encouragement to contribute to
conferences and request of presentation of research results to the group. Moreover,
faculty encourages students to take the Atmospheric Science Informal Seminar
(ATMG688) and the Climate Journal Club (ATM693) for credit.

Since most of the faculty did not join the program before fall 2004 (see Table 1), their
research groups have not yet reached a quasi-steady state. Typically a faculty member has
no graduate students in their first year. This is due to the fact that graduate students
admitted without funding typically do not join the program. Thus, there is no pool from
which new faculty could take an already admitted student. Taking into account the time it
takes to achieve a degree (MS 2-3 years, PhD 4-7 years) and the fact that most faculty
joint in fall 2004 there are no graduates in 2002 and 2003. Figure 1 illustrates how long
our students are resident in the program.
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Table 5. Student learning outcome assessment

Expanded Intended Assessment Implementation
Statement of Objectives/Outcomes Criteria and (what, when, who)
Institutional Procedures

Purpose

MISSION Upon completion of the | Atmospheric Graduates will be

STATEMENT: program, graduates will | Sciences will surveyed to identify
have enough technical maintain a strong | program strengths

The Atmospheric | knowledge to function reputation for and weaknesses.

Science Graduate | effectively in their area | producing These will be used

Program will of expertise. technically in department

provide scientists capable program

and scholars with graduates. development

the training and strategies.

insight to
understand the
physical, chemical
and dynamical
processes of the
polar atmosphere.

GOAL
STATEMENT:

We will maintain
a program of high
quality and
produce scientists
capable of solving
current
technological
problems and
anticipating the
challenges of the
future.

Students will be capable
of analyzing a problem,
identifying the critical
aspects, and devise
appropriate methods to
resolve the questions

Thesis or Project
will demonstrate
identification and
solution to
research or
technological

Committee will be
surveyed after
thesis/project
defense.

that arise problems.
Graduates will be PhD -90% will Graduates will be
successful in obtaining | be employed 1 surveyed.
work, or progressing in | year after
their field. graduation
MS - 90% will
be employed 1
year after

graduation or
admitted to a
PhD program

Demonstrated original Strong PhD level students
thinking publication will produce one
record published or in
press paper.
Students will have Graduate Seminar grades will
exposure students will be compiled and
communicating orally. have the reviewed. Advisors

opportunity to
give lectures and
clearly delivered
seminars.

will provide
feedback on
effectiveness of the
presentations.
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Several of our faculty held joint appointments with other departments or transferred from
other departments. Dr. Cahill shared her 0.5 teaching appointment 50:50 between the
Chemistry Department and the Atmospheric Science Program. This means that she had
students from both academic affiliations. She advised and supported two to three
graduate students who work towards degrees in Environmental Chemistry. Dr. Collins
officially joined the ASP in fall 2004, but taught in the engineering department that fall
due to the short notice of the change in affiliation. He took up an atmospheric sciences
PhD student when he started teaching in the ASP in spring 2005. He still advises and
supports his engineering students who work towards degrees in engineering. This means
that faculty of the program advise(d) and graduate(d) more students than it is obvious
when just looking at the graduate students and graduation numbers of the ASP.

Years in Atmospheric Science Program by Degree
Program and Student Status

2001-2005
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Figure 1. Years of graduate students in the program
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Table 6. Actions taken to improve our program

aspect of the program.

Outcomes Action

Are you currently/recently 100% got good jobs within the field. No action
employed?
Length of time in position Since graduation No action
Are you pursuing another degree? |1/3 of MS students have gone on to pursue [No action

a PhD.
Training or coursework since 50% received additional professional No action
graduation training after graduation that was job

specific.
Of education & training in ATM,  |Advising, coursework, and research were  |No action
what best prepared you for further |all cited as the best preparation for further
education/career? education or career. “Theoretical

background from coursework and learning

how to do research from my advisor...”

(Adrienne Tivy, alumna)
What was least valuable? 100% could not identify the least valuable |No action

Greatest challenge in current
situation

Writing proposals and technical papers

A significant fraction of special topics courses will incorporate
the writing preparation of an extended abstract on a
presentation that the students are to give based on a review of
several scientific papers.

Skills you could have benefited
from learning during your degree
program in ATM

Programming, technical writing/proposal
writing and presentation skills.

1) Programming skills are dependent on the research direction
of the thesis and will be handled case by case.
2) Writing and presentation skills:

a) We have a goal for students to present at at least one
conference, including writing an abstract.

b) A significant fraction of special topics courses will
incorporate writing an extended abstract on a
presentation that the students are to give based on
several scientific papers.

c) Presentations will be evaluated by fellow students and
faculty.
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B. GOAL STRATEGIES

Our goal is to maintain a program of high quality that educates the next generation of
scientists and professionals capable of solving current problems and anticipating future
challenges in atmospheric sciences and applying their understanding in other endeavors
(e.g. an atmospheric science MS goes on to a PhD in paleo-botany). This means that upon
completion of the program graduates can function effectively in their area of expertise
and will be successful in obtaining work or progressing in their field. Students will learn
to analyze problems, identify critical aspects, and devise appropriate methods to resolve
the questions that arise. Graduates will demonstrate original thinking with their thesis and
they will show principles of effective communication with their thesis defense.

Future short-term and long term goals of the academic program and degree objectives are
outlined in the following. They are based upon the faculty’s collective vision as to the
future direction of the Atmospheric Sciences Program. The short-term intended teaching
plan is given in the appendix.

Since the Atmospheric Sciences Program was established in 2001 as a separate program,
there are no previous goals or outcomes of a review or self-study that can be evaluated.

Short-term goals

1. Increase graduate student enrollment
Student enrollment depends on availability of grants and contracts and faculty.
This means that any faculty interested in supervising students is limited by the
amount of funding they have. We want to strive to reach the critical level for our
program and try to reach a “steady-state” number of graduate students.
Strategy: Encourage research faculty to fund and advise atmospheric sciences
graduate students.
Rationale: A certain number of students is required to functionally discharge
class operation and to avoid teaching a class to only just one student just because
he/she needs that core/special class now. It is also important for student
networking and the future employment of our graduates.

2. Improve MS student retention
Rationale: We invest significant time training (e.g. programming skills) and
educating the students. Thus, losing them after a MS to another graduate school
means that others benefit from our efforts. It also reflects on the quality of the
program that students continue for a PhD.

3. Improve the demonstration materials and equipment at all levels (faculty and student
computers, demonstration instruments for classes, experiment equipment for research and
labs).
Rationale: In atmospheric sciences and related jobs, exposure to modern
equipment is inevitable and relevant experience therefore must be an integrated
part of the education.
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4. Address student space issues

Rationale: At the moment, there is enough space to locate our graduate students
in the cubicle area on the third and fourth floors of the IARC building. The area
on the third floor, however, is shared space with students from environmental
chemistry supervised by Gl atmospheric sciences faculty. We wish to continue to
offer these students space in the IARC building because they are advised by Gl
atmospheric sciences faculty, who are academic faculty with the Chemistry
Department. Since we and they are hoping to increase student enrolment, the
question of additional student space needs will arise. We feel that this co-location
of atmospheric science oriented environmental chemistry and atmospheric
sciences students is beneficial for all of them as they have overlapping curricula
and research interests, and because it teaches them interdisciplinary discussion
and cooperation early in their careers.

5. Get other science majors to take our classes

Rationale: Many other disciplines have research themes that require a minimum
knowledge of the atmosphere, weather, or climate (e.g., remote sensing, climate
assessment studies, hydrology) and may benefit from taking some of our classes.
Strategy: Invite the faculty of departments or research units that are involved in
research themes that have links to atmospheric sciences and communicate them
the content of our classes and potential for joint capacities. Successful examples
are ATM601/CHEM601 (Introduction to Atmospheric Sciences), and
ATM631/CHEMG631 (Environmental Fate and Transport). We must continue a
dialog with faculty in other departments so we cooperate and work together to
offer courses that benefit both groups. Currently we are in dialog with remote
sensing, environmental chemistry and physics faculty, and have already presented
them with the concept of our expertise in radiation, and conversely learned about
their needs.

6. Achieve “quasi-steady-state” of student body
Three faculty joint in the last year, and started to build the core of their research groups.
Rationale: Use full capacity and being effective.

7. Get the Climate Journal Club into the catalog
Rationale: This seminar series has been taught several times with great success
and is of great benefit for the students

Long-term goals
1. Increase faculty FTE to teach the published curriculum and special classes with fewer
adjunct (i.e. temporary) faculty members, and respond better to student requests for more
special courses.
Rationale: Initially, we had to rely on affiliated faculty to teach some of our core
classes because we lacked sufficient academic faculty to cover our core
curriculum. Currently, we depend on them to teach some special classes like
Atmospheric Boundary Layer Physics, which is essential for any atmospheric
field work carried out close to the surface, and had been requested by students.
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Classes like Turbulence or Satellite Meteorology have never been offered, while
other classes like Climate Variability and Change, and Atmospheric Dynamics 11
have not been offered for a long time and classes like Radiation II, Air Chemistry
Il and Cloud Physics Il have never been offered due to lack of faculty and priority
to the core classes. Also with the faculty at hand, we will always run into
shortages if a faculty member takes a sabbatical. Due to sabbatical leave
ATM606, for instance, was taught by a Post-Doc in spring 2005. The post-doc did
a good job and received strong by the ISA result. However, some students
complained about being taught a core class by a Post-Doc. They prefer to be
taught by faculty or affiliated faculty who have a strong reputation in the field of
their research. This situation we wish to redress as soon as possible.

2. Become an Atmospheric Sciences Department
Rationale: Currently we are already treated like all other Departments within
CNSM. Thus, it is a natural next step to strive for the Department status once our
student enrollment and graduate numbers achieve a quasi steady-state and all
faculty that UAF committed to hire are on board.

3. Turn ATM101 into a model first course in Weather and Climate of Alaska for non-

science majors where the science is put into a social context
Rationale: A basic understanding of atmospheric science is becoming critical for
informed participation in debates concerning major environmental issues
currently affecting society. We feel ATM's stewardship of this course represents
an important service to the university and to society, and to this end our ultimate
objective is to produce a model first course in weather and climate for non-
majors, that meaningfully engages and fully equips the student clientele.
Strategy: The instructors responsible for ATM101 have identified several
improvements/linkages that will be pursued to better equip students for these
roles as they assume positions of leadership within society. A discourse is being
established with the Faculty of Education to assess and improve the pedagogical
delivery of course content. Greater emphasis will be placed on the social context
of the material, making use of the unique Alaskan perspective in terms of climate
and climate change, and guest experts, representing various cultural perspectives,
will be brought in ("classical® western science, engineering, traditional
knowledge).

C. PLANNING AND EVALUATION PROCESS AND APPLICATION OF RESULTS

At the time of our establishment in 2001, only definitions for our core classes were
available. Since then we developed, among other things, the program, a graduate student
study plan, and graduate student guidelines. Both documents are attached in the
Appendix.

We replaced the core class ATM609 Thermodynamics with ATM615 Cloud Physics
which is a core class in most atmospheric sciences programs. To permit MS students to
specialize within the area of their research, we reduced the number of required core
classes from five to four, i.e. the MS graduate students can choose which class they will
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not take. In any case, they have to take Introduction to Atmospheric Science (ATM601)
as this class provides the fundamentals and some basics background of the core class not
taken. This reduction permits taking at least two specific topics classes. This change was
not made to the PhD program because PhD students stay long enough that they can take
the complete core plus various special classes of relevance for their field, and they
require a broader education.

For educational reasons we moved the Atmospheric Radiation (ATM613) and
Atmospheric Dynamics | (ATMG646) from the spring to the fall semester and
Atmospheric Dynamics 1l (ATM656) to the spring semester. The rearrangement of
Atmospheric Dynamics | results in a short break between these two classes (rather than
the summer) which must be logically arranged as a sequence (ATM646 and the
ATMG656).

Numerical
Modeling

Instrumentation &
Measurements

Climate &

Cloud Physics ) |
Climate Change

Radiation

ntroduction to
Atmospheric
_ Science _

Chemical Bnundary
Fate & Layer
Transport Physics

Weather and Climate

Conceptual diagram: N. Mdlders

Figure 2. Schematic illustration how classes are related (Concept by N. Mdlders, layout
modified by D. Atkinson)

Our core classes are now built in such a way that they provide a solid foundation of
knowledge expected from an atmospheric scientist and form a basis for our specific
classes. Figure 2 illustrates the program concept. Herein the Introduction to Atmospheric
Science (ATMG601) provides the fundamentals required for the core classes. Therefore
this class is taught every fall, i.e. when usually the students start, while the four other core

29



classes are offered on a two year cycle. For organizational reasons (available room,
guaranteeing that a MS can be finished within two years) it is unavoidable that there is
always one of these four other core classes offered parallel to ATM601. This means that
every student would face the possibility that he/she has to take this core class before
having learned the basics. To overcome this difficulty themes in ATM401/601 are taught
in a slightly different order depending on whether ATM613 (Radiation) or ATM646
(Atmospheric Dynamics 1) is taught in parallel.

To gain more visibility at UAF for our program and its special activities we wrote
catalogue descriptions for the Numerical Modeling and Parameterization Methods class -
now ATMG662 - and the Atmospheric Science Informal Seminar (now ATM688). Both
are offered on a regular basis (ATM662 every 2 to 3 years; ATM688 every semester).
Moreover, we distribute class flyers to advertise our classes elsewhere on campus.

A web page on future classes helps students and faculty in developing the student study
plan (http://www.uaf.edu/asp/).

We developed a SLOA and an exit interview procedure (cf. Table 5; see Appendix for
form sheets) that every student graduating from our program is asked to fill out and
submit. We analyze the results once a year and we discuss and implement strategies for
program improvement. Tables 5 and 6 list the responses to the SLOA and our actions
taken.

D. DEPARTMENTAL PROMOTION AND ADVERTISING
We demonstrate and publicize our program and research at every opportunity within the
university, in public and the scientific community.

Previously, the Atmospheric Sciences Program was just mentioned on the Gl
Atmospheric Sciences Group web page. The Atmospheric Sciences Program now has its
own web page (http://www.uaf.edu/asp/), which is regularly updated by Dr. Bhatt (see
appendix for samples). Note that there are also Gl
(http://www.gi.alaska.edu/AtmosSci/index.html) and IARC
(http://www.iarc.uaf.edu/research/index.php) web pages that describe the research of our
faculty and students. This means that the academic and research streams are clearly
identified and separated in a manner that should be a model for other schools to adopt.

The program web pages have been organized to provide a conveniently accessible
repository of academic programmatic information (application procedure, degree
requirements, and graduate plan) for the faculty, and students, as well as potential
students. It provides general information about the academic program, and information
about the admission procedure and degree requirements. Furthermore, the web page gives
an overview of the courses offered generally. It also lists the courses offered in the
ongoing semester, a tentative plan for the courses of the next semester (to help students
plan their next semester in advance), and a course archive (to give potential students an
idea what classes to expect). The program’s contact information, research opportunities,
current and former students as well as faculty are listed. Links to appropriate personally
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managed web pages are established. Moreover, the webpage provides access to the
Graduate Plan, the Graduate Student Guidelines and the Student Outcome Learning
Assessments. Furthermore, links to various resources important for Atmospheric
Sciences are available.

We are listed in the UCAR curriculum, a web page
(http://www.ametsoc.org/amsucar_curricula/index.cfm) that is frequently searched by
potential students.

Whenever faculty attend conferences or workshops they distribute our Atmospheric
Sciences Program flyer (see Appendix for the most recent one) and other information
material in central places or to interested students.

As research assistantships become available, the faculty advertise the position through
Human Resources (HR) and provide the information to email lists in the field like
Arcticinfo, CLIMLIST, MM5-user-list, WRF-list, and micromet-list, just to mention a
few. They also contact faculty in their field to find out whether they have a good potential
student they could recommend.

Each year we place an advertisement (see appendix for an example) in the Earth Ocean
Science (EOS) transactions of the American Meteorological Union (AGU) that calls for
applications. EOS is distributed to all members of the AGU and is available in most
university libraries that have an earth science section.

Some of our students also choose to attend UAF through recruitment by our students.
We use a poster that presents information on our program and post it at meetings and
other opportunities throughout the year. We have been updating it annually to reflect our

growing program and current research topics. The 2004 poster is given as an example in
the appendix.
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1. EDUCATIONAL PROGRAM AND ITS EFFECTIVENESS

The Atmospheric Science Program is concerned with the physical, chemical, and
dynamical processes of the atmosphere. It covers a broad spectrum of topics in
atmospheric science with tight links to neighboring disciplines including, for example,
space physics, environmental chemistry, ocean science, fluid dynamics, computer
science, and engineering. Excellent knowledge in mathematics, statistics, physics and
chemistry provides the foundation for work in all fields of atmospheric science. Thus, we
require that students have a science or engineering background (e.g. BS in atmospheric
sciences, physics, mathematics, geophysics, hydrology, engineering) when they join the
program.

The Atmospheric Sciences Program provides opportunities to learn cutting-edge
computer modeling techniques and to participate in exciting field experiments in Alaska.
Students have access to world class research facilities including the Arctic Region
Supercomputing Center and Poker Flat Research Range, and several observational
networks. Students can gain international exposure because many of the research
activities are carried out in close cooperation with scientists from all over the world.

The Atmospheric Sciences Program offers MS and PhD degrees obtained through
research plus course work, and it also participates in the UAF interdisciplinary graduate
degree programs. Graduate students accepted as research assistants in the Atmospheric
Sciences Program are funded by competitive stipends that include a tuition waiver and
funding for summer research. A teaching assistantship is available on a limited basis
(0.25TA per year). Incoming students have the opportunity to pursue degrees with an
emphasis tailored to match their research interests. Students enter the program with a
variety of academic backgrounds and decisions for acceptance into the program are made
on a case-by-case basis.

All students are mentored with respect to academic, research and career issues by their
advisor. Incoming students are assigned a student mentor whose responsibility is to show
the new student important student resources on campus and help in the first
administrative steps to get registered, etc.

We recently instituted a semester kick off luncheon (sponsored by academic faculty)
where our students can meet with faculty engaged in atmospheric research, the dean and
the directors. This event fosters unit-cohesion amongst the students, give the new
students the opportunity to meet most of the established students at once, and give
students a chance to interact with faculty, the dean and directors. Pictures of the fall
semester kick off luncheon are in the appendix.

Dr. Collins supports the attendance of all students working in lidar research at the annual
NSF-CEDAR (Coupled Energetic and Dynamics of Atmospheric Regions) meeting. The
students are required to prepare and present a poster at the meeting. Since 2000 eleven
posters have been presented by UAF students in electrical engineering, physics and
atmospheric science (for examples see section D. EXAMPLES OF GRADUATE RESEARCH
WORK).

32



Table 7. Courses offered since 2001

Introduction to Atmospheric Science (ATM601/401) This course covers the basics of
atmospheric thermodynamics, atmospheric chemistry, geophysical dynamics, radiation, and cloud
physics needed by any atmospheric scientist.

Atmospheric_Chemistry (ATM606/CHEM®606/406) This course covers the chemistry of the
troposphere and stratosphere including photochemistry, kinetics, thermodynamics, box modeling,
biogeochemical cycles, and measurement techniques. Also included are discussions of
anthropogenic emissions, the "greenhouse" effect, urban smog, and stratospheric ozone depletion.

Atmospheric_Thermodynamics (ATM609/409) This course covers the basics of atmospheric
thermodynamics including internal energy, Gibb's and Helmholtz Free Energy, ideal gases, phase
equilibria, potential temperature variables, skew-T diagrams, and vertical stability.

Atmospheric Radiation (ATM613/413) The spectrum of the sun and the earth are covered,
along with discussions of gaseous absorption, scattering by molecules, scattering and absorption
by cloud hydrometeors and aerosols as well as fundamental radiative transfer concepts.

Cloud Physics (ATM615) Cloud microphysics covers the nucleation of water drops and ice
crystals in the atmosphere, anthropogenic effects on clouds, the growth of drops and ice crystals,
and the formation of heavy precipitation particles such as graupel and hail.

Environmental Fate and Transport (ATM631/CHEMG631) discusses the fate of chemicals
from release over transport and transformation to deposition in the atmosphere, hydrosphere and
lithosphere.

Synoptic Analysis and Forecasting (ATM644/444) covers weather systems and the techniques
used to understand and predict their behavior. Topics include frontogenesis, fronts, atmospheric
observations, tropical and extra-tropical cyclones.

Atmospheric Dynamics | (ATM645/445) This course covers essential topics in atmospheric
dynamics, the conservation laws, development of the equations of motion, circulation and
vorticity, and geostrophy.

Climate and Climate Change (ATM®656) Theory and observations of the earth's changing
climate throughout history. Physical, chemical, and biological possibilities for climate change are
studied.

Numeric Methods and Parameterization (ATM662) covers how models are built from the
fundamental equations, discusses numerical methods and parameterizations frequently applied in
Atmospheric Sciences, simplification and discretization of equations, types of model grids,
physical and analytical modeling, boundary and initial conditions. The class elucidates scale
dependency and limitations of parameterizations. It provides insight in coupled modeling relevant
for climate modeling and follow up assessment studies. Methods to evaluate model results are
introduced.

Weather Discussion Practicum (ATM692) is a seminar carried out in conjunction with the
National Weather Service in Fairbanks; this course gives students an introduction to daily
synoptic weather in the Arctic using state-of-the-art equipment.

Atmospheric_Boundary Layer Physics (ATM693) The equations governing the turbulent
motion within the dry and cloudy boundary layer are developed. The mean and turbulent state of
the boundary layer is covered. Arctic-related phenomena as extremely stable boundary layers
which are important for large scale climate concerns are tackled as well.

Meteorology of the upper atmosphere (ATM693) Introduction to the meteorology of the
stratosphere and mesosphere. Study of physical and chemical processes that determine the
circulation and structure of the upper atmosphere. Review of contemporary topics in upper
atmosphere research; ozone depletion, troposphere-stratosphere exchange, the quasi-biennial
oscillation, long-term trends, wave and tidal variability and observational techniques.
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Despite we have no undergraduate program, we recommended successfully an UAF
undergraduate student interested in atmospheric science to the UCAR undergraduate
leadership seminar in 2004. Various UCAR employees who were involved in the seminar
mentioned to our program chair that they were pretty impressed by her abilities.

The Atmospheric Sciences Program offers instruction and research at the MS and PhD
levels. The Introduction to Atmospheric Sciences (ATM401/601) is one of the core
classes taught annually (in fall), while most other graduate courses are offered every
second year (alternate cycle plan) due to limited FTE faculty numbers and costs. This
cycle plan requires that classes be designed in such a way that they do not build on each
other except on ATM401/601. This approach leads to some (desired) overlap, by letting
them see concept applications in a variety of disciplinal contents. The classes cycled bi-
annually include the other four core classes (Atmospheric Chemistry ATM606, Cloud
Physics ATM615, Atmospheric Dynamics | ATM645, Radiation ATM613). In addition,
specific topic classes are offered pursuant to demand and funding available. “Demand”
means that we do not offer a class when it is not foreseeable that a critical number of
students (five or more) would be interested in or benefit from taking this class. Examples
of such specific topics classes are Atmospheric Boundary Layer Physics, Meteorology of
the Middle and Upper Atmosphere, Numerical Modeling and Parameterization Methods,
and Remote Sensing. Table 7 lists the classes taught since 2001. The full class
description can be found in the UAF catalog. The 2005-2006 UAF Catalog provides more
detail on the specific degree requirements. Therefore here only brief overviews are given.
The appendix also lists when which classes were taught.

Into the courses we invest resources and talent. For educational and research purposes we
build bridges and develop alliances with other departments and groups on campus to
optimize use of available resources and expertise. Collaboration with atmospheric science
departments at other schools and with UCAR/NCAR helps us identify new directions for
incorporation into our class work.

We offer two seminar series: The Atmospheric Science Informal Seminar (ATM688) and
the Climate Journal Club seminar (ATM692). The aim of the Atmospheric Science
Informal Seminar is to introduce students into the culture of scientific discussion, raise
their interest in attending seminars, and give first opportunities to gain oral and writing
skills. Ongoing research is presented by scientists. This seminar provides an opportunity
to learn about recent research results, ideas and directions before they are published in
peer-reviewed journals. Themes that are discussed cover various aspects of atmospheric
sciences. Students develop skills on how to participate in scientific discussions, which
includes interpreting and responding to questions, techniques for preparing a talk and
writing an abstract. Role playing in a small group helps students develop discussion
skills. The abstracts are also used to introduce students to the peer-review system. The
Climate Journal Club Seminar consists of a combination of formal lectures by UAF
faculty on various topics aimed at the level of students, informal presentations of raw
research results, critical discussions of timely journal articles and presentation by
students. Each semester the class focuses on a different theme of climate (e.g. Spring
2005 - Negative Feedbacks in the Climate, fall 2005 - Time scales of the Earth System).
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Topics of student presentations are decided upon in consultation with the instructor and
are typically given in the second half of the semester. The students present research
results or overviews of a climate topic. While the common aim of these seminar series is
to entrain students into the culture of scientific discussions, the Climate Journal Club
Seminar gives students the chance to give presentations of their own in an environment of
classmates. This serves to foster oral skills at a higher level than in the Atmospheric
Science Informal Seminar. Note that students also have the opportunity to present their
research results in ATM688; however, they will be treated like peers. Therefore students
typically take the ATMG688 first, then the Climate Journal Club Seminar to get experience
in presenting, and finally in the year before their graduation, they give a presentation in
the ATMG688, striving for the scientist level, to experience how to present their own
results in front of peers. They often use this forum for their thesis proposal presentation.

To foster the oral skills there are also student presentations given within the individual
research groups. The term “individual research group” denotes a given faculty member
plus the students advised and other research personnel supervised by that faculty
member. Advisors, classmates and/or teammates provide feedback on the effectiveness
and quality of the presentations (see appendix for exemplary evaluation sheet). Some
advisors ask for research proposals for each semester when students take research credits.
Some advisors also ask for short written reports on research carried out over a given
timeframe (e.g., a month, six weeks, a semester). These texts are revised by the advisor
and returned to the students. Suggested improvements are usually discussed with the
students so that they get feedback on their writing.

A. MS DEGREE PROGRAM

Until 2004, students in the MS program could choose a thesis or non-thesis (project)
track. Experience at other universities, however, has shown that students without theses
are not as likely to pursue a career in science or to go for a PhD, which limits career
options. For these reasons this option is seldom asked for; and it has been removed from
the program.

MS students have to fulfill their general university degree requirements and the Master's
Degree requirements as described in the UAF catalog. These requirements entail at least
30 credits. The student must file a Graduate Study Plan with the Graduate School.
Annually, the student must complete a committee meeting and submit the Report of
Committee Form to the Graduate School. There is no written comprehensive examination
for MS degree students, although there is a comprehensive exam process (see below).
Four out of the five core classes are required; one of the four must be Introduction to
Atmospheric Science (ATM601). Further class work is encouraged and is guided by the
student's committee, depending on the student’s research and career interests.

Near the completion of the degree, the student gives an oral defense of the thesis work to
the committee that provides suggestions and guidelines for finalizing and writing the
thesis. The students have a public defense of their thesis work followed by an oral
examination session with their committee. In this examination session, the committee
examines the thesis research as well as the general knowledge in atmospheric sciences.
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This examination session acts as the comprehensive exam for the MS degree.

The student writes a thesis and gives a public presentation summarizing his/her major
findings. The thesis must be approved by the student’s advisory committee, the academic
program chair, the dean of the unit college, and the dean of the Graduate School.

B. PHD PROGRAM

The career opportunities are much broader and more demanding for those in possession
of a PhD than a MS degree. They include academic positions at colleges and universities,
and leadership-track positions in government and industrial laboratories. Therefore the
PhD program requires the same solid fundamentals of atmospheric sciences and its
applications as the MS program, but at higher levels with respect to research
expectations, independence of thought and study, techniques and scientific and technical
writing. For this reason, PhD students must take all five core classes and pass the
comprehensive examination with a demonstration of depth of knowledge in the
fundamentals of four subject areas as well as the ability to perform cross-topic synthesis.

PhD students must complete the general university degree requirements and the PhD
degree requirements as described in the UAF catalog. At least 18 credits are required.
The student must file a Graduate Study Plan with the Graduate School. Annually, the
student must complete a committee meeting and submit the Annual Report of Committee
Form to the Graduate School. As indicated all five core classes are required.Further class
work is encouraged and is chosen by the student in consultation with the advisor and the
student's graduate committee. The comprehensive examination process begins with
written examinations. The student must pass the written examinations to move on to the
next stage, standing for the oral presentation of the research proposal. Completion of
these two components advances the student to PhD candidacy.

The written comprehensive examinations are taken in four subject areas based upon the
student’s academic course material. If possible, the tenure track faculty who last taught
the class will write the question for the examination with subject material limited to the
syllabus of the course. Each professor grades the examination question he/she wrote. The
student must take the ATM601 comprehensive examination test plus two other subjects
in core topics (of their choice), plus one other examination in a class of the student's
choosing (subject to the approval of the committee chair). The professor writing the exam
assigns a grading structure to their exam. For overall written comprehensive examination
grading, the professor's scores are converted to grades of unsatisfactory, marginal,
satisfactory, and excellent. The professor's grading structure must be written on their
examination (for example, below 50% is unsatisfactory, below 70% is marginal, 70% to
90% is satisfactory, and above 90% is excellent). For a student to pass the written
comprehensive examinations, he/she must have no unsatisfactory exams and at most one
marginal exam. Written comprehensive exams are offered once per year during or around
the first week in June of each summer, depending on faculty availability. Each (of the
four required) exams will be a one-half day (4 hour) test. The tests will be scheduled so
that each student will take only one test in a single day, if possible. It is permitted for a
tenure-track faculty member outside the Atmospheric Sciences Program to prepare and
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grade test questions. It is policy that neither the test questions nor the student's test
question answers will be kept by the student, but rather will be returned to the department
and added to the student’s file. The student retains the right to review the test in the
presence of the faculty member responsible for the questions in each case.

If a student fails the written comprehensive examinations, they can attempt them again
one more time. Specifically if a student has scored unsatisfactory or marginal in two or
fewer subjects, the student only has to re-take these one or two examination subject tests.
If a student scores unsatisfactory or marginal in more than two subjects, they must re-take
the whole suite of four subject tests. If a student is still unable to pass their
comprehensive exams, they can transfer into the MS program, where they must then
satisfy the degree requirements of the MS program to get an MS degree.

For the oral thesis proposal the student will provide a 5-10 page document to the
committee outlining their research plan which includes the overall goals (hypothesis) and
a proposed road map to accomplish these goals. The oral presentation of the thesis
research plan should be 1 hour long and must demonstrate to the committee that the
student has a viable research project and background knowledge sufficient to pursue the
thesis. The student's committee attends along with an outside examiner (as described in
the catalog) and grades this presentation as well as the following oral examination which
may be one to two hours long. The grades are pass, conditional pass, and fail. In the case
of a conditional pass, the committee will describe the areas that must be remedied, and if
the student completes these requirements, their grade is converted to pass. In the case of
failure of the oral examination, the student may be re-examined once.

Upon advancement to PhD candidacy the student writes a thesis and makes a public
presentation summarizing her/his findings. The student's thesis must be approved by the
student’s advisory committee, the academic program chair, the dean of the unit college,
and the dean of the Graduate School.

Since incoming faculty are encouraged to bring their existing students, special rules are
available for these so-called transfer students to facilitate their decision to join UAF.
Masters and PhD transfer students are required to take four and the five Atmospheric
Sciences Program core courses, respectively, unless the same or equivalent courses were
already successfully taken, as determined by the student's advisory committee chair and
the Academic Program Chair. Students entering the PhD program after passing the
comprehensive examination at another department of the UA system or University will
be evaluated by the advisory committee to determine if any parts of the atmospheric
sciences comprehensive examinations need to be taken or retaken.
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I11. STUDENTS

Research assistantships and fellowships are available for graduate students on a
competitive basis. These assistantships and fellowships are provided by grants
administered by GI or IARC. One teaching assistantship is offered in the spring semester.
All support includes a stipend and a tuition waiver. Some students bring their own
financial support through private funds or scholarships.

Admission to the Atmospheric Sciences Program generally requires a degree in a
scientific discipline, including at least one year of calculus-based physics, mathematics
through differential equations, and one semester of chemistry. Since atmospheric science
is a highly interdisciplinary field, backgrounds of the incoming students vary
considerably. Thus, acceptance into the program is made on a case-by-case basis.

A. RECRUITMENT

The Atmospheric Sciences Program recruits its students by a variety of methods. Flyers
of the program are distributed at national and international conferences visited by our
faculty. We maintain a web page with info about our program and research activities as
well as student opportunities. Being a member of UCAR, information about our program
is also listed on their web pages. This directory is the main source of many students for
their search for an Atmospheric Sciences Program. Moreover, each year the program
advertises in the Earth and Ocean Science (EOS) journal of the American Geophysical
Union (AGU). An example of our advertising text is given in the appendix. If a research
assistantship position opens, faculty also use the resources of GI/IARC HR and provide
information about the opening to colleagues at other institutions. This recruitment
strategy has led in 2005 to tendering more good applications than we were able to hire
(Figure 3). As can be seen from Figure 3 our enrollment and application numbers are
growing.

B. RETENTION
Despite a high caliber of incoming students we have difficulty retaining them for a PhD.
Reasons are as follows:
1. Lack of funding:
a. Students graduate with a MS degree from our program and want to
continue, but no research assistantship is available.
b. Students join the program with a BS degree with the intent of pursuing a
PhD degree. However, the advisor cannot provide continuing funding for
the student, and the student chooses to graduate with a MS degree and
leaves UAF.
2. “Greener meadows”, i.e. the students leave because of climate, salary, tuition,
family reasons, etc.

One undergraduate student who took ATM101 was accepted into the program after
obtaining the BS degree. Some Research Experience for Undergraduates (REU) summer
interns who worked with UAF atmospheric science faculty were inspired to pursue
atmospheric science programs elsewhere. In these cases, climate and family/friends were
given as the main reason for not choosing UAF.
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Atmospheric Science Program
Applicants From 2001 - 2005
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Figure 3. Enrollment statistic of the Atmospheric Science Program applications,
admissions, and students’ acceptances since its establishment in 2001.

C. EXAMPLES OF UNDERGRADUATE RESEARCH

Despite the graduate status of the Atmospheric Sciences Program, faculty are also
strongly involved in undergraduate research. Bhatt was awarded the “Excellence in
undergraduate supervision award” by the Chancellor. Cahill won an undergraduate
advisor award. Together with Simpson, Cahill also leads the atmospheric part of the Gl
REU program. They organize lectures for the undergraduate interns and the seminar
wherein the undergraduate students present their research results at the end of the
internship. Atmospheric Sciences Program faculty frequently has supervised
undergraduate students within the framework of this program. In the following, some
highlights of our undergraduate research are presented.

Lisa Phillips, an undergraduate student at St. Cloud State, was a Gl REU student
supervised by Bhatt (May-Aug 2005). She worked on Dynamical Downscaling of
Temperature and Precipitation over Alaska. This project is interdisciplinary with
scientists from the Geology and aims at getting estimates of change in sea level over the
next 100 years from Alaska glacier melt. Phillips enjoyed her research project so much
that she plans to make it part of her senior thesis at St. Cloud.
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Yuichiro Umekawa, an undergraduate student at UAF who was visiting from Tohoku
University, did three credits of undergraduate research with Bhatt during the Spring
semester 2005 on Arctic Climate. Umekawa presented a poster at the Undergraduate
Seminar in May 2005 entitled Does EI Nifio impact Arctic Sea Ice?

Emily Rehmeyer and Tim Morgan, undergraduates at University of New Hampshire
and Beliot College, respectively, worked on producing 3-D graphics and a movie of
climate model output as REU students with ARSC supervised by Bhatt in summer of
2004. Morgan also wrote a GUI interface to convert the model data to a format that was
easily ingestible by the graphics package. Rehmeyer and Morgan were both Computer
Science students with an interest in Atmospheric Science.

Mathew Titus, an Electrical and Computer Engineering undergraduate at UAF, and
Jason McDonald, a UAF physics undergraduate at UAF, both worked as REU students
with Dr. Collins in 2004 and 2005 respectively, within the GI REU program. McDonald
worked with Collins on lidar studies of aerosols and also assisted Javier Fochessatto, a Gl
research associate professor, with eye-safe lidar measurements.

Timothy Stern, an undergraduate student in the Physics Department, worked with
Collins for four years (2001-2005), published as co-author with Collins on Noctilucent
Clouds, and graduated with a BS in physics in 2005. Stern was recognized as an
outstanding student in 2005.

Amy Rulo, an undergraduate student of mathematics at University of Colorado at
Denver, and Leslie Prochaska, an undergraduate student of physics at University of
North Texas, worked as GI REU summer interns in Mdolders’” research group in 2002.
Rulo performed Uncertainty analysis on the soil physical and plant physiological
parameters used in HTSVS, while Leslie performed Uncertainty analysis on the soil
physical and plant physiological parameters used in OSULSM. Mélders and her graduate
student Miahilo Jankov continued this research direction. The reports on Rulo’s and
Prochaska’s research projects are available on the web.

In 2003, Pamela Spier, an undergraduate at the Department of Atmospheric Science,
Cornell University, Ithaca, NY worked as a REU student with Mdlders on an Arctic
region evaluation of the Hydro-Thermodynamic Soil Vegetation Scheme (HTSVS) and
Anne Cherry, now at Department of Physics, University of lowa, performed Evaluation
of MM5 Simulations with HTSVS with and without inclusion of soil-frost
parameterization under guidance from Médlders in 2003. Spier enjoyed her studies so
much that she decided to pursue a degree in atmospheric science with specialization in
social studies at Colorado State University in Boulder. The reports on Spier’s and
Cherry’s research projects are available on the web.

Form 2001 to 2002, with Mdlders’ guidance, Mark Olson, an undergraduate student at
UAF, performed 16 simulations with a mesoscale meteorological model and analyzed
them by ANOVA techniques to investigate the impact of aerosol release and heat island
effect of Fairbanks on downwind precipitation. The results of his research led to a report
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distributed by the funding agency and a peer-reviewed paper published in Journal of
Hydrometeorology. He received an MS in statistics in 2004 from UAF.

Papers (co-)authored by our undergraduate students®

Cherry, A., Moélders, N., 2003. Evaluation of the inclusion of soil frost in MM5. REU-
report for NSF-REU program at Gl, http://www.gi.alaska.edu/~molders/Progress4.pdf

Collins, R.L., M.C. Kelley, M.J. Nicolls, C. Ramos, T. Hou, T.E. Stern, K. Mizutani and
T. 2003. Itabe, Simultaneous Lidar Observations of a Noctilucent Cloud and an
Internal Wave in the Polar Mesosphere, J. Geophys. Res., 108D8, 8435.

Hou, T., T.E. Stern, J. Breese, M.A. Peshave, and R.L. Collins, 2002. Experimental
analysis of iron Boltzmann technique for lidar studies of the middle atmosphere, Lidar
Remote Sensing in Atmospheric and Earth Sciences, Reviewed and revised papers
presented at the twenty-first International Laser Radar Conference (ILRC), Quebec,
Canada, 8-12 July, 477-479.

Molders, N., Olson, M., 2002. Investigations on the impacts of urban aerosol release and
heat island effect on downwind precipitation in high latitudes. ASAHI breweries
environment report 2001,143-149.

Molders, N., Olson, M.A., 2004. Impact of urban effects on precipitation in high-
latitudes. J. Hydrometeor. 5, 409-429.

Prochaska, L., Mdlders, N., 2002. Uncertainty analysis of quantities predicted by OSU
land surface model. REU-report for NSF-REU program at Gl in summer 2002,
http://www.gi.alaska.edu/~molders/leslie.pdf.

Rulo, A., Mdélders, N., 2002. Uncertainty analysis on quantities predicted by the hydro -
thermodynamic soil vegetation scheme (HTSVS). REU-report for NSF-REU program
at Gl in summer 2002, http://www.gi.alaska.edu/~molders/rulopaper.pdf

Spier, P., Mdlders, N., 2003. Evaluation of HTSVS using ATLAS data. REU-report for
NSF-REU program at GI, http://www.gi.alaska.edu/~molders/Progress5.pdf.

D. EXAMPLES OF GRADUATE RESEARCH WORK

Most of our graduate students hold research assistant positions either in GI or 1ARC.
Thus, credit has also to be given to these institutes. All graduate students gain research
skills in the course of fulfilling degree requirements. Graduate students are encouraged to
bring in research ideas within the framework of their work on grants, or develop a
research theme of their own and apply for scholarships or other finding to pursue these
ideas. Thus, some students are able to gain experience in proposal writing during their
education. In both cases, they are supported by their advisor. Students are also
encouraged to present their research results at scientific conferences and workshops. 40%
of our students have already contributed a poster or talk before they graduate. Some
students even have a paper submitted, accepted or published in a peer-reviewed journal
before their graduation. A list of peer-reviewed papers first-authored by a graduate
student can be found at the end of this section. Several of our students have won travel
awards to attend (and present their results at) national conferences. In the following,
some highlights of our graduate research are presented to demonstrate the diverse and
significant research activities. These and other examples illustrate that the Atmospheric
Sciences Program’s faculty in cooperation with affiliated faculty of the GI and IARC,

*Undergraduate students are underlined
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significantly contribute to UAF’s research obligations. Note that as a courtesy to the
readers not all graduate students are featured. The choice was made on the student’s
willingness to write about their research. Thus, this evaluation study was used to give the
students an additional writing experience and texts were only slightly edited by faculty or
the chair.

James Campbell (Sassen - PhD) came to UAF with a MS degree. He had several years
of experience working with a new lidar type at NASA. He suggested using lidar
measurements he made during his time at NASA to derive his climatology of polar
stratospheric clouds (PSC). These PSCs are detectable for the first time with this type of
instrument. Knowledge of cloud structure is integral to characterizing the atmospheric
radiation budget. Polar clouds are not well-understood given limited ground observing
sites at high latitudes and the difficulties of deploying and operating instruments for long-
term measurements. A micropulse lidar has operated mostly uninterrupted at the Scott-
Amundsen South Pole Station from December 1999, making full-time autonomous
observations. From this dataset, climatology will be developed for annual, seasonal and
monthly macrophysical tropospheric and stratospheric cloud properties (average base/top
heights, temperatures, winds, etc.). Polar stratospheric clouds created through
tropospheric dynamic mechanisms will be studied for tropospheric/stratospheric
transport. A statistical algorithm will be developed to objectively analyze the lidar
datasets as a function of signal uncertainties.

Lilia Canonica (Sassen - MS) works with a Cloud Polarization Lidar data set. By
analyzing the power plots and linear depolarization ratio plots she identifies the times
when altocumulus clouds occur. She is working on the development of an algorithm to
analyze these data automatically and determines the altocumulus clouds characteristics,
such as altitude of cloud base, cloud top and phase change at a given time.

Patrick Cobb (Sassen - MS) is focusing on the indirect aerosol effects, specifically, how
the physical and the radiative properties of cirrus clouds are influenced by Asian Dust
loadings. Due to the inherent difficulties of monitoring optically thin ice clouds from
satellites, very little attention has been paid to the indirect effects from aeolian mineral
dusts on cirrus. Recent LIDAR studies confirm that suspended mineral dust can
significantly alter the physical characteristics of clouds. He investigates how exactly
these dust induced modifications might impact cloud radiative properties and ultimately
Earth’s radiation budget. Patrick served as a TA for ATM101 under Atkinson.

Ted Fathauer (Moélders - MS) is a non-traditional student who decided to pursue a MS
after serving more than 25 years at the National Weather Service. He is interested in the
analysis of the relation of pollen concentrations to antecedent meteorological conditions.
The research thus far indicates that small changes in temperature and precipitation across
critical ranges produce very large and sudden changes in pollen concentration in the
spring, which is the time of year when respiratory problems among the sensitive part of
the population almost always occur. Note that 10 to 20% of the population suffers from
allergies to pollen. Fathauer’s goal is to use statistical techniques to develop quantitative
relationships between several taxa of pollen available around Fairbanks for 23 seasons
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and climatological data. Finding such a relationship would enable the creation of a
forecasting technique for pollen concentrations for use in public health information.

Oceana Francis-Chythlook (Atkinson — PhD), a Native Hawaiian, came to UAF with a
MS degree studying coastal erosion in Barrow, AK. She is a registered civil engineer
with the State of Alaska. She is currently participating in the development of an Alaskan
coastal wind/wave climatology involving hind cast wind and wave modeling, near shore
ice edge changes, and sea level rise at Alaskan coastal locations. She is currently working
on several preliminary tasks required for the construction of Alaska coastal wind/wave
climatology and testing of a wave model forecasting system for Alaska. These tasks
include (1) performing an extensive literary search on historical databases and
information on near shore winds, waves, and ice edges, sea level changes, coastal
characteristics such as near shore bathymetry, shoreline erosion and adjacent inland
beach characteristics, and wave energy along the Alaskan coastline, (2) gathering and
evaluating the utility of surface winds obtained from the NCEP’s (National Center for
Environmental Prediction) North American Regional Reanalysis (NARR) for application
to the development and testing of wave models for coastal Alaska, (3) assisting in
identifying Alaska coastal locations most susceptible to high wave-energy events, both
climatologically and in extreme events by using wave/surge parameterizations, and (4)
compiling and examining available near shore wind/wave models as potential candidates
for further testing. Her immediate future tasks concerning this project will include (1)
participating in the testing of hind cast modeling for potential use in near shore
wind/wave modeling and forecasting, and (2) assisting with the development and
production of Alaskan coastal wind/wave climatologies and maps to include sea level,
near shore sea ice, and permafrost conditions. This work will provide an operational
capability to predict future coastal erosion and flooding addressing near shore retreat of
sea ice, and sea level rise and related impacts on coastal erosion due to increased coastal
wave and storm surge action.

Mihailo Jankov (Mélders — MS) graduated in summer 2005. He examined uncertainty in
predicted water and heat fluxes at the Earth-atmosphere interface that is caused by the
necessity to use empirical plant and soil physical parameters to describe different
vegetation and soils in numerical weather prediction and climate models. Among other
things he found that a better prediction of ground heat flux requires increasing the
accuracy of pore-size distribution index and improving the parameterization for thermal
conductivity.

Pavan Kumar (Sassen — MS) uses SODAR to continuously and reliably measure wind
speed and direction, vertical motions, turbulence, thermal structure, and mixing layer
depth in the atmosphere. This measurement is accomplished by emitting a strong acoustic
pulse in the audio band and detecting the Doppler frequency shift of the received
backscattered echo. This backscattered echo signal is due to the thermal turbulence in the
atmosphere. A REMTECH PA2 monostatic Doppler sodar is used for this purpose. The
SODAR s planned to be installed at a suitable location in Fairbanks and the data are to
be taken for six to eight months during the following winter. The raw acoustic spectra are
computed using a fast Fourier transform. The data are used to understand the atmospheric
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boundary layer structure, turbulence in the atmosphere and the formation and breakup of
the temperature inversions in Fairbanks.

Zhao Li (Mdélders - PhD) mainly focuses on the interaction of the global water cycle and
regional water cycles and how the main paths and feedback mechanism are altered by
greenhouse gases, land-use changes or both. She runs CCSM2.0.1 a fully coupled climate
system model on the NCAR supercomputers. Preliminary results show that increasing
greenhouse gases will cause magnification of the global water cycle. However, the
regional water cycles are governed not only by large scale forcing, but also local
geophysical and biological features, thus special variations are found to be related to soil
moisture conditions and land-use types.

Jennifer March (Atkinson - MS) is planning to conduct research into the mechanisms
controlling surface air temperature on arctic-alpine glaciers. This will lead to a surface air
temperature model that can be used to depict temperatures over the glacier at high spatial
resolution. This model will aid determination of glacier melt patterns and, when applied
to other glaciers in the region and driven with future climate scenario data, will enable
better prediction of how arctic alpine glaciers will respond, which will help to answer
such questions as Alaska glacier melt contribution to sea level rise.

Rawshan Muna (Alexeev - PhD), is interested in fundamental issues of the downscaling
of global model simulations. Her strategy is to embed a finer-resolution within a coarse-
resolution (usually global) model grid. Considerations that must be addressed include (1)
the choice between the use of a classical Limited Area Model (LAM) or a stretched grid
over the region of interest, (2) the size of the high-resolution area, and (3) the ratio of the
resolutions of the coarse and fine portions of the girded domain. She addresses these
issues in simulations of the Arctic using coarse- and fine-resolution models containing
the same physical packages. She uses the climate version of ARPEGE as the global
model and the Aire Limiteé Adaptation Dynamique Developpement InterNational
(ALADIN) model as the LAM for all intercomparison studies. The ARPEGE/ALADIN
combination offers two significant advantages: the two models have very similar physics
packages, and ALADIN is coupled to ARPEGE, which can be run on a stretched grid.
Thus, she can run the arctic climate simulations with similar resolution both in the
traditional LAM context and using a global model on the stretched grid. First of all she
builds a shallow water model with no physics and tries to compare the global stretched
resolution model with the model with high resolution in producing the so called climate.

Balachandrudu Narapusetty (Molders — MS) graduated in summer 2005. He was
interested in numerical schemes. He received a UAF G raduate School Fellowship to
implement a weak Galerkin finite element scheme into a soil model that is used in
various atmospheric models. By using this numerical scheme he was able to explain and
remove the slight temporal offsets in soil temperature maxima and, around the freezing
line, oscillations in predicted soil temperatures that were often found with the less
computationally costly original Crank Nicholson numerical scheme. Aspects of his work
were published in Journal of Applied Meteorology. Another article is submitted to
Monthly Weather Review. He is now pursuing a PhD at the Center for Ocean-Land-
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Atmosphere studies (COLA).

Debasish PaiMazumder (Mdlders — PhD) is interested in statistics and turbulence. He
examines how climate change due to greenhouse gases and vegetation dynamics in
response to greenhouse gases and consecutive permafrost changes will feedback on
climate. In doing so he is involved in evaluation of the Community Climate System
Model version 3 (CCSM3.0) run with and without the HTSVS soil/permafrost/frozen
ground module by means of 30-year Pan-Arctic climatologies of active layer depths, soil
temperatures, and snow depth.

Kara Sterling (Bhatt — PhD) is interested in to what extent climate changes in the Arctic
are anthropogenic versus part of natural climate variability. Her research reviews this
question by examining the transport of warm subsurface Atlantic Water (AW) into the
Arctic Ocean. Using the Community Climate System Model version 3 (CCSM3), which
is a global climate model, and observational records, quantitative analysis of heat and
volume transports into the Arctic and their variability are compared. The multi-decadal
variability of AW transports seen in the CCSM3 is further investigated by examining
circulation changes in both the atmosphere and ocean during warm and cold periods.

Ramaswnay Tiruchirapalli (Sassen — MS) is interested in Micro-Pulse Lidar (MPL)
observations of aerosols over the Atmospheric Radiation Measurement (ARM) site at
Barrow. The MPL is a ground-based optical remote sensing system designed to
determine the vertical structure of clouds and aerosols in the atmosphere. A MPL has
been operated at Barrow since November 2002. He seeks to determine the altitude of
aerosol layers from the lidar backscatter profiles and estimates of the aerosol type from
MPL linear depolarization measurements. Layer heights are then fed into the HYSPLIT
(HYbrid Single-Particle Lagrangian Integrated Trajectory) model, a back-trajectory
model developed by NOAA to compute isentropic back-trajectories. The model is run
interactively and can calculate trajectories from multiple heights within a layer. Case
analyses are done correlating dates and trajectory coordinates, synoptic weather charts
and events reported from satellites and other remote sensing instruments to determine
aerosol sources (e.g. forest fire, volcano eruption or dust storm). Preliminary results
indicate that primary source regions for aerosols observed at Barrow are from eastern
Asia, northern Russia and northern Europe. The statistical distribution of aerosol
observations and the synoptic factors that contribute to their long range transport is under
investigation.

Brentha Thurairajah (Collins — PhD) studies the temperature structure of the middle
Arctic Atmosphere. She compares Rayleigh lidar temperature profiles with MSISE-90
(Extended Mass Spectrometer Incoherent Scatter Model) data, and United Kingdom
Meteorological Office (UKMO) synoptic maps of wind and geopotential height, at
100hPa, 10hPa, and 1hPa. This comparison can be used to correlate changes in vertical
temperature profile with changes in the Aleutian High and the stratospheric vortex. This
analysis will provide the foundation for the proposed observational and modeling study
of the Arctic stratosphere and mesosphere during the International Polar Year. Previous
observational studies in the Eastern Arctic have shown the influence of the stratospheric
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vortex in determining the observed temperature structure. These studies have used the
high-resolution capabilities of the lidar technique to study the correlations between wave
activity and the observed mean profiles. However the studies did not assimilate the data
into global circulation models or consider connections from the middle atmosphere to the
troposphere. The long-term goal of this research is to extend these studies in three distinct
ways: to extend the observational base of Rayleigh lidar sites to the Western Arctic and
so allow greater sensitivity to the influence of the Aleutian High, to extend the analyses
of these observational studies by working with a regional modeling group, and to extend
the scientific scope of the analyses to consider tropospheric and stratospheric coupling in
the Arctic atmosphere

Table 8. Graduations of Atmospheric Sciences Program graduate students

Year/ Graduate Advisor | Degree | Thesis title

Semester

2001 C. Hannay | Bhatt MS Single Column Model

summer Simulations of Arctic Cloudiness

and Surface Radiative Fluxes
during the SHEBA Experiment

2001 fall | A. Tivy Bhatt MS Investigation of North Pacific
Sea Ice Anomalies in the
Context of Atmospheric and
Oceanic Variability

2001 fall | J. Sheedy Cahill MS Project
2004 I. Majhi Molders | MS Evaluation of a Hydro-
Summer thermodynamic Soil Vegetation

Scheme by Observations in
Alaska and the Baltic Region

2004 L. Wang Sassen | PhD Mid-latitude Cirrus Cloud
Summer Structural Properties Analyzed
From the Extended Facility for
Atmospheric Remote Sensing

Dataset
2005 M. Jankov | Mdlders | MS Analysis of Uncertainty in
Summer Simulated Exchange of heat and

Moisture at the Land-
Atmosphere Interface

2005 B. Molders | MS Evaluation of a Hydro-

Summer | Narapusetty thermodynamic Soil Vegetation
Scheme on the Basis of
Observations and a Galerkin type
Finite Element Numerical
Scheme

As pointed out earlier, seven students graduated since start of the program. The titles of
the theses are listed in Table 8. As outlined in the following, parts of some of these
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theses have been published in peer-reviewed journals.

As discussed earlier, three faculty did not join the program before fall 2004 and it takes
some time to achieve a degree. Relating our graduation rate to the years of faculty in the
program, we obtain 2.4 graduations per year of faculty in the program. Compared to the
national peers, the UAF Atmospheric Sciences Program is doing well.

Table 9. Awards won by our graduate students

Name Year | Award Granted by
Oceana 2005 | ICARP travel award ICARP
Francis-

Chythlook

Liguo Su 2005 | UAF Graduate Fellowship | UAF

awarded to (PhD student in
Engineering advised by Collins)

Ipshita Majhi | 2004 | Thesis Completion Fellowship UAF Graduate School

Oceana 2004 | ACD young scientist travel award | International Arctic

Francis- Science Council

Chythlook

Mihailo Jankov | 2003 | AMS student travel award American Meteorological
Society

Zhao Li 2003 | AMS student travel award American Meteorological
Society

Ipshita Majhi 2003 | AMS student travel award American Meteorological
Society

Mihailo Jankov | 2003 | AMS first time student presenter | American Meteorological

award Society

Cecile Hannay | 2001 | Award for best  student | American Meteorological
presentation at the 6™ Conference | Society
on Polar Meteorology and
Oceanography

Cecile Hannay | 2000- | Graduate fellowship for global | CIFAR
2001 | change studies

Examples of posters and papers presented at conferences/workshops by graduate

students' advised by our faculty

Campbell, J.R., K. Sassen, M.J. McGill, and W.D. Hart, 2005. Lidar depolarization ratios
from CRYSTAL-FACE thunderstorm anvils, in Preprints of 2nd Symp. Lidar
Atmospheric Monitoring, P. 1.4, Amer. Meter. Soc., Boston, Mass.

Collins, R.L., T. Hou, M. A Peshave, M.G. Conde, B.W. Reinisch, 2003. Observations of
Sporadic Sodium-, Iron- and E-Layers at a High-Latitude Site, Fall AGU Meeting, San
Francisco, CA, 8-12 December.

Collins, R.L., M.C. Kelley, M.J. Nicolls, C. Ramos, T. Hou, T.E. Stern, K. Mizutani, and

95tudents are underlined
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T. Itabe, 2002. Simultaneous lidar observations of a noctilucent cloud and an internal
wave in the polar mesosphere, AAAS 53™ Arctic Science Conference, Fairbanks, AK,
18-21 September.

Fathauer, T., Anderson, J., Molders, N., 2004. Analysis of pollen and climatological data
for application in public health information. AAAS conference, Anchorage, AK,
September 29-30 (poster)

Fathauer, T., 2004. The View from Above - Wildland Fires of 2002, Northern Alaska
Weather, Observers Data, March.

Fathauer, T., N.I. Kohlenberg, 2003. Studies of Interior Alaska bird migration with
weather radar, 54™ Arctic Science Conference, Fairbanks, September 23. Oral
presentation, 2 page summary distributed at the Conference session.

Fathauer, T., 2004. The Weather of the Alaskan Summer of 2004 in Review and Outlook
for the Upcoming Winter, Farthest North Press Club, Fairbanks, September 3, oral
presentation.

Fathauer, T., 2004. Fire Weather and Synoptic Conditions During the Boundary Fire,
Boundary Fire Workshop, Geophysical Institute, Fairbanks, September 29, oral
presentation.

Fochesatto, J., R.L. Collins, J. Yue, C.F. Cahill, and K. Sassen, Compact eye-safe
backscatter lidar for aerosol studies in urban polar environment, in Lidar Remote
Sensing for Environmental Monitoring VI, Upendra N. Singh, Editor, Proc. SPIE,
5887, 12 September 2005, doi:10.1117/12.620970.

Francis-Chythlook, O., D. Atkinson, 2005: Wave model comparison chart. PRIDE
Alaska Coastal Climatologies Wind/Wave Workshop, Anchorage, AK, August 2-3,
(poster).

Francis-Chythlook, O., and D.E. Atkinson, 2005. Wave model overview for Arctic
applications. Poster abstract submitted for International Conference on Arctic
Research Planning 11, Copenhagen, Denmark, November 9-12

Gelinas, L.J. , K.A. Lynch, R.L. Collins, T. Hou, T.E. Stern, E. MacDonald, M.
Widholm, J. Ulwick, M.C. Kelley, 2002. Measurement of mesospheric charged dust,
iron, and sodium in the polar winter mesosphere, AGU Spring Meeting, Washington,
DC, 28-31 May

Hannay, C., U.S. Bhatt, J. Harrington, 2000. Single Column Model Simulations of Arctic
Cloudiness and Surface Radiative Fluxes during the SHEBA Experiment, AGU Fall
Meeting (poster).

Hannay, C., U.S. Bhatt, J. Harrington, 2001. Single Column Model Simulations of Arctic
Cloudiness and Surface Radiative Fluxes during the SHEBA Experiment, American
Meteorological Society 6th Conference on Polar Meteorology and Oceanography
(poster)

Holmes, J.M., M. Conde, and R.L. Collins, 2002. Ground-based optical imaging of
sporadic sodium clouds near the summer mesopause, using resonantly scattered
sunlight, AAAS 53" Arctic Science Conference, Fairbanks, AK, 18-21 September.

Hou, T., T.E. Stern, J. Breese, R.L. Collins, and T.J. Kane, 2002. Experimental analysis
of iron Boltzmann technique for lidar studies of the Arctic middle atmosphere, AAAS
53" Arctic Science Conference, Fairbanks, AK, 18-21 September.

Jankov, M., L. Prochaska, N. Mdlders, 2003. Uncertainty Analysis of Simulated
Hydrological Processes With Respect to Prescribed Model Parameters, 5th Conference
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on Coastal Atmospheric and Oceanic Prediction and Processes, 6-8 August. CD of
conference, (oral presentation).

Jankov, M., Molders, N., 2003. Analysis of model uncertainties in predicted surface
fluxes resulting from prescribed soil and vegetation parameters. AGU 2003 fall
meeting, San Francisco, CA, December 8-12 (poster).

Li, Z., Bhatt, U.S., Mdlders, N., 2005. Impacts of different radiative forcing on the
regional and global water cycle. 10" CCSM workshop. Breckenridge, CO, June 21-23
(poster).

Li, Z., Moélders, N., 2005. Analysis of water cycle properties in fully coupled CCSM
simulations. 85™ annual meeting of the American Meteorological Society, San Diego,
CA, January 9-13 (poster).

Li, Z., Mdlders, N., 2003. Diagnosing the Influence of Radiative Forcing on Local
Recycling of Precipitation Using a Three Dimensional Recycling Model. AGU 2003
fall meeting, San Francisco, CA, December 8-12 (poster).

Majhi, I., Zhang, J., Tilley, J.S., Mélders, N., 2003. On the performance of two advanced
land surface schemes as applied to simulations of Arctic land environments. Polar
meteorology conference of the AMS, pp. 11.

Majhi, I., Mélders, N., 2003. Observations and Modeling of Land Surface Hydrological
Processes. AGU 2003 fall meeting, San Francisco, CA, December 8-12 (poster).

Ramos, C., C.Y. Chen, M.J. Nicolls, M.C. Kelley, R.L. Collins, T. Hou, T.E. Stern, K.
Mizutani, T. Itabe, J.D. Vieira, K.R. Rasmussen, 2001. Radar and lidar studies of the
Arctic summer mesopause region in Alaska, International Workshop on Layered
Phenomena in the Mesopause Region, 10-12 October, Monterray, CA

Sakanoi, K., K. Mizutani, R.L. Collins, S.M. Bailey, T.E. Stern, W. Wang, and A.W.
Merkel, 2003. Lidar and Satellite Observations of Noctilucent Clouds in the Western
Arctic, Fall AGU Meeting, San Francisco, CA, 8-12, December

Sterling, K., U.S. Bhatt, I. Polyakov, 2005. The NAO, Low Frequency Variability, and
the CCSM, American Meteorological Society 8" Conference on Polar Meteorology
and Oceanography (poster).

Sterling, K., U.S. Bhatt, I. Polyakov, 2003. Atlantic Water multi-decadal Variability in
the CCSM3, American Meteorological Society 7" Conference on Polar Meteorology
and Oceanography (poster).

Su, L., R.L. Collins, D. Lummerzheim, 2005. Design of N2+ resonance lidar for studies
of the aurora, 2005 CEDAR-GEM Workshop, Santa Fe, June 26-July 1.

Thurairajah, B., S. Nadakuditi, and R.L. Collins, 2005. Study of the Temperature
Structure of the Middle Arctic Atmosphere, 2005 CEDAR-GEM Workshop, Santa Fe,
June 26-July 1.

Tivy, A., U.S. Bhatt, 2001. Investigation of the North Pacific Sea Ice Anomalies in the
context of Atmospheric and Oceanic Variability, American Meteorological Society
81st Annual Meeting, Global Change and Climate Variations (poster).

Tivy, A., U.S. Bhatt, 2001. Investigation of the North Pacific Sea Ice Anomalies in the
context of Atmospheric and Oceanic Variability, Climate Change in the Circumpolar
North: Summit and Sustainable Technology Exposition (poster)
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Peer-reviewed papers by (co-)authored by graduate students’’ advised by our

faculty

Atkinson, D E, S. Ogorodov, O. Francis-Chythlook, A. Houque, and J. Turner. Chapter
3: Environmental forcing of the arctic coastal margins (manuscript submitted for
book about Arctic coasts)

Collins, R.L., M.C. Kelley, M.J. Nicolls, C. Ramos, T. Hou, T.E. Stern, K. Mizutani and
T. 2003. Itabe, Simultaneous Lidar Observations of a Noctilucent Cloud and an
Internal Wave in the Polar Mesosphere, J. Geophys. Res., 108, D8, 8435.

Cutler, L.J., R.L. Collins, K. Mizutani, and T. Itabe, 2001. Rayleigh Lidar Observations
of Mesospheric Inversion Layers at Poker Flat, Alaska 65°N, 147°W, Geophys. Res.
Lett., 28, 1467-1470.

Francis-Chythlook, O., D.E. Atkinson, 2005. Comparison of wave models. Beades,
(submitted)

Molders, N., Luijting, H., Sassen, K., 2005. Use of Atmospheric Radiation Measurements
program data from Barrow, Alaska, for evaluation and development of snow albedo
parameterizations. J. Appl. Meteor. (submitted)

Molders, N., Jankov, M., Kramm, G. 2005. Application of Gaussian error propagation
principles for theoretical assessment of model uncertainty in simulated soil processes
caused by thermal and hydraulic parameters. J. Hydrometeorol. (in press) 19pp

Murray, C., J. Walsh, 2005: A model ensemble assessment of the enhancement of Arctic
warming by sea ice retreat. Scientific Online Letters Atmosphere, 1, 057-060, doi:
10.2151/ssola. 2005-016

Narapusetty, B., N. Mdlders, 2005: Evaluation of snow depth and soil temperature
predicted by the Hydro-Thermodynamic Soil Vegetation Scheme (HTSVS) coupled
with the Penn State/NCAR Mesoscale Meteorological Model (MM5). J. Appl. Meteor.
(in press)

Hou, T., T.E. Stern, J. Breese, M.A. Peshave, and R.L. Collins, 2002. Experimental
analysis of iron Boltzmann technique for lidar studies of the middle atmosphere, Lidar
Remote Sensing in Atmospheric and Earth Sciences, Reviewed and revised papers
presented at the twenty-first International Laser Radar Conference (ILRC), Quebec,
Canada, 8-12 July, 477-479.

E. EMPLOYMENT OF GRADUATES

According to the SLOA 100% of our graduates (Table 8) found employment in their
field or continued in a PhD degree pursuing program (Table 5). Thus, there is no action
required along this line.

Ystudents are underlined
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IV.FACULTY

The Atmospheric Sciences Program at the University of Alaska Fairbanks is composed of
an expanding group of energetic faculty. We share a common interest in the physical,
chemical, and dynamical processes of the polar atmosphere. Our location in the sub-arctic
positions us perfectly for Arctic research. Our interests cover a broad spectrum of topics
in atmospheric science, with research results often bearing directly on society and issues
surrounding climate variability and change. Many of us also maintain research interests
in other regions of the globe.

The atmospheric sciences research program strives to understand the polar atmosphere
and its role within the earth system. Our research projects are generally in conjunction
with UAF’s Geophysical Institute and International Arctic Research Center. Projects
utilize a variety of observational, modeling and remote sensing techniques and can be
divided into several areas:

e Atmospheric remote sensing (Collins, Sassen)

e Atmospheric chemistry (Cahill, Simpson)

e Chemistry transport modeling (Kramm, Mdlders)
e Cloud and aerosol physics (Cahill, Sassen, Shaw)

e Climate variability and change (Alexeev, Atkinson, Bhatt, Polyakov, Walsh,
Wendler)

e Hydrometeorology (Mdlders, Walsh)
» Mesoscale Modeling (Kramm, Mdlders, Tilley)
e Middle and Upper Atmosphere (Collins, Sassen)

A. FACULTY QUALIFICATIONS AND NUMBERS

Since 2001, the following faculty have been teaching various classes in our program:

e Alexeev, Vladimir: Climate Journal Club Seminar

e Atkinson, David: Alaska Weather and Climate

e Ayers, James: Atmospheric Chemistry

e Bhatt, Uma S.: Atmospheric Dynamics I, Climate Journal Club Seminar, Climate
Change and Variability, Seminar on Presentation Techniques

e Cahill, Catherine F.: Environmental Fate and Transport, Introduction to Atmospheric
Sciences, Alaska Weather and Climate

e Cole, Henry: Alaska Weather and Climate

e Collins, Richard L.: Meteorology of the UpperAtmosphere, Radiation

e Kramm, Gerhard: Atmospheric Dynamics I, Radiation, Atmospheric Boundary Layer
Physics

e Molders, Nicole (aka Moelders, Carmen N.): Introduction to Atmospheric Sciences,
Numerical Modeling and Parameterization Methods, Atmospheric Science Informal
Seminar

e Polyakov, Igor: Climate Journal Club Seminar

= Sassen, Kenneth: Cloud Physics, Remote Sensing

e Shaw, Glenn E.: Aerosols, Thermodynamics
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e Simpson, William R.: Atmospheric Chemistry
e Tilley, Jeffrey S.: Weather Discussion Seminar, Atmospheric Dynamics |
e Walsh, John E.: Alaska Weather and Climate

Table 9. Awards won by our Faculty

Name Year | Award Granted by

Bhatt 2002 | UAF Faculty Exceptional Performance Bonus | Provost

Bhatt 2005 | Carol  Feist Award for Outstanding | Chancellor
Undergraduate Academic Advising at UAF

Canhill 2002 | Merit Bonus for excellence in aerosol | Geophysical
research Institute

Cahill 2003 | Excellence in teaching award Dean

Cahill 2004 | Excellence in undergraduate advising award Chancellor

Collins 2004 | Merit Bonus for excellence in lidar research Geophysical

Institute

Molders 2003 | Merit bonus for excellence in soil moisture | Geophysical

research Institute

Table 10. Peer-reviewed articles written by faculty teaching in the Atmospheric Sciences
Program and citation of their articles as evidenced by the Science Citation Index

Total amount of peer- | Number of paper with UAF | Total number of papers
reviewed papers student (co-)authors since 2001 | cited 10 or more times
205 8 299

As pointed out in the discussion of the strengths and weaknesses of our program, our
faculty and its expertise is highly recognized by colleagues in the field and by the public.
By all indications the ASP is a healthy and relevant unit: our research and student body
are fuelled by a considerable influx of funding (cf. Table 12); we receive awards (cf.
Table 9), see our articles frequently cited (cf. Table 10), entertain steady requests for
article and proposal reviews, and contribute to committees and panels at the university
and within our discipline nationally and internationally. Members of our unit are
recognized for scientific excellence, qualification and sciences (see section Ill. H).
Details on the qualification of the academic and affiliated faculty are given in the
following Curricula Vitae.

2Since the Science Citation Index does not indicate in which year a paper is cited we counted all papers of
the faculty teaching in the program no matter when the paper was published or cited. The recognition of a
faculty is a long-term achievement and not something related to the department reviewing period.
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CVs of tenure or tenure-track and affiliated faculty in the program
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David E. Atkinson
Curriculum Vitae

IARC/Atmospheric Sciences
University of Alaska Fairbanks
930 Koyukuk Drive

Fairbanks, AK 99775-7335 USA
Office: +1 907 474-1126

Fax: +1 907 474-2643

Email: datkinson@iarc.uaf.edu

Assistant Professor 2004-current University of Alaska Fairbanks

» Joint posting between International Arctic Research Center (IARC) and the Atmospheric Sciences
Department

* Research: Polar coastal climatology, spatial downscaling, Alaska and polar climate issues

* Teaching: ATM101 Introduction to Meteorology and Climatology

PhD 1993-2000 University of Ottawa

Ph.D. in Geography (Arctic Climatology)

Dissertation title: “Topoclimatic modeling of surface air temperature in the Canadian Arctic
Archipelago” 300p

Supervisor: Prof. K. Gajewski

MA 1989-1992 Carleton University

Master’s in Geography (Remote Sensing)

Dissertation title “Spectral Reflectance Survey on Fosheim Peninsula, Ellesmere Island, Northwest
Territories” 150p

Supervisor: Prof. Mike Smith

BSc 1985-1989 Carleton University

B. Sc. (Hon.) in Physical Geography

Dissertation title “Frost-heave in coarse-grained media” 90p

Supervisor: Prof. Peter Williams

Other post-secondary

* Invited to participate in “Course in Modeling of the Arctic Climate”, hosted by John Walsh and
Vladimir Alexeev at the International Arctic Research Center, Fairbanks (2003)

* Russian language studies at University of Ottawa (advanced translation) and Carleton University
(intro and intermediate grammar)

Fixed-wing pilot training, Sault College of Applied Arts and Technology, some rotary wing

Post-doctoral fellowship 2002-2004 Geological Survey of Canada (Atlantic)
Bedford Institute of Oceanography

» Atmospheric support for the “Arctic Coastal Dynamics” project

* Supervisor: S. Solomon
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Post-doctoral fellowship 2001-2002 University of Ottawa
Northern Hemisphere Paleoclimate reconstruction techniques
Supervisor: Prof. K. Gajewski

Research grants 2000-2001 University of Ottawa
Climate Change Action Fund projects:

* Rescue and Integration of High Arctic Climate Data sets
* Synthesis of paleoclimate data from the Canadian Arctic
 Extreme warm summer of 1998

Principal investigators: Prof. K. Gajewski, Bea Alt, CRYSY'S group

Part-time Professor 1999-2001 University of Ottawa
GEG2304 (Climatology)
GEG2302 (Computer Cartography)
Contractual work 1989-1995 - Geological Survey of Canada
- Atmospheric Environment Service
- Polar Continental Shelf Project
* GSC - Glaciology section: data analysis, field work
* PCSP — Resolute Bay base camp: field support, field work
» AES - Climate Archive branch, Downsview: observational data storage and handling
» GSC — Radiocarbon dating laboratory: mapping support
» GSC - Terrain Sciences division: field work
Teaching Assistant 1993-1998 University of Ottawa
Introduction to Geology, Geomorphology, Landscape Ecology, Climatologie (en francais), Geography
of the Physical Environment

Teaching Assistant 1988-1992 Carleton University
Introduction to Astrophysics, Air Photo Interpretation and Remote Sensing, Introduction to Geology,
Climatology.

Student supervision
PhD: Oceana Francis-Chythlook (start: May 2005)
topic: Arctic swell regime/Alaska coastal dynamics

MS: Jennifer March (start: Sept. 2005)
topic: High resolution temperature modeling, McCall glacier,

Courses taught (UAF)
ATM101: Weather and Climate of Alaska (Spring 2005)
ATMG644: Synoptic Analysis and Forecasting (Spring 2006)

Refereed publications
Atkinson, D.E. Environmental forcing of the circum-Polar coastal regime. (2005) GeoMarine Letters,
25:98-109.

Manson, G.K., S.M. Solomon, D.L. Forbes, D.E. Atkinson, and M. Craymer. Spatial Variability of
factors influencing Coastal Change in the Western Canadian Arctic. (2005). GeoMarine Letters,
25:138-145.

Atkinson, D.E. (2002) Note: High spatial resolution July mean air temperature estimates for the
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Canadian Arctic Archipelago, 1957-2001. Polar Geography. 26(4), 321-324.

Gajewski, K. and Atkinson, D.E. (2003) Climatic change in northern Canada. Environmental Reviews.
11(2): 69-102.

Atkinson, D.E. and Gajewski, K. (2002) High-resolution estimation of surface air temperature in the
Canadian Arctic Archipelago. Journal of Climate. 15(24), 3601-3614.

Viau, A., Gajewski, K. Fines, P., Atkinson, D.E. and Sawada, M. (2002) Widespread evidence of
1500-yr climate variability in North America during the past 14 000 yr. Geology. 30, 455-458.

Hamilton, P., Gajewski, K., and Atkinson, D.E. (2001) Physical and chemical limnology of lakes from
mid- to high Arctic regions of the Archipelago, Nunavut, Canada. Hydrobiologia. 457, 133-148.

Gajewski, K., Viau, A.E., Sawada, M.C., Atkinson, D.E. and Wilson, S., (2001) Sphagnum
distribution in North America and Eurasia during the past 21,000 years. Global Biogeochemical
Cycles. 15(2), 297-310.

Atkinson, D.E., Alt, B. T. and Gajewski, K. (2000) A new database of high arctic climate data from
the Polar Continental Shelf Project archives. Bulletin of the American Meteorological Society.
81, 2621-2629.

Atkinson, D.E. (2000) Modeling July Mean Temperatures on the Fosheim Peninsula, Ellesmere Island.
Chapter 1.1.3 of Environmental Response to Climate Change in the Canadian High Arctic,
Michelle Garneau (ed), Geological Survey of Canada Bulletin 529: Ottawa.

Alt, B.T., Labine, C., Wolfe, P., Atkinson, D.E. (2000) Fosheim Peninsula: Automatic Weather Station
Results. Chapter 1.1.2 of Environmental Response to Climate Change in the Canadian High
Arctic, Michelle Garneau (ed)., Geological Survey of Canada Bulletin 529: Ottawa.

Submitted

Atkinson, D E, S. Ogorodov, O. Francis-Chythlook, A. Houque, and J. Turner. Chapter 3:
Environmental forcing of the arctic coastal margins (manuscript submitted for book about
Arctic coasts)

Atkinson, D.E., R. Brown, B. Alt, T. Agnew, M. Burgess, C. Duguay, G. Henry, S. Jeffers, R. Koerner,
A.G. Lewkowicz, S. McCourt, H. Melling, M. Sharp, S. Smith, M-k. Woo, K. Young. Canadian
Cryospheric Response to a Warm Summer. (manuscript 70p, accepted to Atmosphere-Ocean)

Atkinson, D.E. and S.M. Solomon. Fifty years of circum-arctic wind field variability. Proceedings, 4th
International Conference on Arctic Margins (ICAMIV), Dartmouth, Nova Scotia, Sep 30 — Oct
03, 2003. (manuscript 17p, accepted for publication, Feb 2005)

Atkinson, D.E. and S.M. Solomon. Trends in correlations between surface wind fields from
NCEP/NCAR reanalysis and observational sources in the circumpolar north. (manuscript 49
pages, submitted to Journal of Geophysical Research — Atmospheres, Sep 2003).

Atkinson, D.E., P. Fines, A. Viau, K. Gajewski and M. Sawada. A SAS implementation of an iterative
Mixture Model for fitting multiple Gaussian curves (submitted to Computers and Geosciences)

Gajewski, K, A Viau, M Sawada, D Atkinson and P. Fines. Synchronicity in climate and vegetation

transitions between Europe and North America during the Holocene. (manuscript 10 pages).

In preparation
Francis-Chythlook, O. and D.E. Atkinson. Deep water and near-shore wave model comparison (work

complete, searching for suitable venue)
Atkinson, D.E. and S.M. Solomon. Assessing the NCEP/NCAR Reanalysis surface wind field in the
circum-Arctic coastal margins and ocean. (in prep — work complete, manuscript % written)
Atkinson, D.E. and Gajewski, K. Reconstruction of northern hemisphere summer sea level pressure to
1300 (in prep — work complete, manuscript 2/3 written)
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Editorial work
Rachold, V., F.E. Are, D.E. Atkinson, G. Cherkashov, S.M. Solomon. (2005) Arctic Coastal Dynamics
(ACD): An Introduction. GeoMarine Letters, 25: 63-68.

Reports

Atkinson, D.E. (2004) Circum-Arctic coastal storminess statistics derived from observational wind
data. Berichte zur Polar und Meeresforschung, 482(2004) Alfred Wegener Institute,
Bremerhaven: 186-195.

Atkinson, D.E. and Steven M. Solomon. Environmental Forcing: Working Group Summary. Berichte
zur Polar und Meeresforschung, 482(2004) Alfred Wegener Institute, Bremerhaven: 184-185 .

Atkinson, D.E. and Steven M. Solomon. (2003) A Circum-Arctic Environmental Forcings Database for
Coastal Morphological Prediction: Development and Preliminary Analyses. Berichte zur Polar
und Meeresforschung, 443(2003), Alfred Wegener Institute, Bremerhaven: pp19-24.

Atkinson, D.E. (2003) Report of the Environmental Working Group. Berichte zur Polar und
Meeresforschung, 443(2003), Alfred Wegener Institute, Bremerhaven: pp11-12.

Gajewski, K., Atkinson, D.E., Zalatan, R., Ayotte, N. and Sawada, M. (2001) Synthesis of
paleoclimate data from the Canadian Arctic. A contribution to the Climate Change Action Fund
Science Priority, Environment Canada.

C. Labine*, G. Henry*, B. Alt*, K. Gajewski, D.E. Atkinson, A. Lewkowicz, M. Sharp, B. Goodison,
T. Agnew, D. Boudreau, E. Hudson, A. Lukawesky, J. Eley, R. Koerner, M. Burgess, S. Smith
E. LeDrew, J. Piwowar, V. Sahanatien, M. Dussault, J. Bahr, B. Rigby, K. Young, B. Moorman,
J. lacozza, R. Barry. (2001) Inventory and Rescue of High Arctic Climate and Related Data
Sets: Executive summary, Working group report, Inventory report. Contributions to the Climate
Change Action Fund Science Priority, Environment Canada.

*Principal investigators. Note author order does not reflect contribution.

B. Goodison*, R. Koerner*, B. Alt*, R. Brown*, R. Chagnon, R. De Abreu, J. Falkingham, S. Jeffers,
S. McCourt, B. Ramsay, K. Wilson, T. Agnew, E. Mekis, L. Vincent, A. Walker, R.
Whitewood, H. Melling, J. Bourgeois, M. Burgess, D. Fisher, F.M. Nixon, S. Smith, S. Wolfe,
F. Wright, M. Sharp, C. Labine, S. Boon, G. Henry, C. Duguay, F. Lenormand, A.
Utzschneider, D. Barber, M-k. Woo, D.E. Atkinson, A. Lewkowicz, G. Cogley, M. Ecclestone,
E. LeDrew, J. Piowar, C. Derksen, K. Young.. (2001) The State of the Cryosphere during the
Extreme Warm Summer of 1998: Documenting cryospheric variability in the Canadian Arctic.
Contributions to the Climate Change Action Fund Science Priority, Environment Canada.
*Principal investigators. Note author order does not reflect contribution.

McNeely, R.N. and Atkinson, D.E. (1995) Radiocarbon Datelist 32. Geological Survey of Canada
Publication No. 97-2: Geological Survey of Canada, Ottawa, 150p.

Atkinson, D.E. (1994) Polar Continental Shelf Project Aviation Meteorology Program: Current Status
and Future Directions. Unpublished report submitted to the Ministry of Natural Resources,
Canada. 100pp.

Labine, C. L., Alt, B.T., Atkinson, D., Headley, A., Koerner, R.M., Edlund, S.A., and Waszkiewicz, M.
(1994) High Arctic IRMA automatic weather station field data 1991-92: Part 1, Documentation,
Part 2, Plots. Geological Survey of Canada, Open File 2898, 190 pages.

Proposals / Grants

Funded

Pl — Alaskan wind/wave hindcast climatology — workshop and supporting work (41K). National
Oceanic and Atmospheric Administration (NOAA)
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Submitted - pending
Pl — Alaskan coastal vulnerability to climate change (15M) — NOAA

Submitted - declined

Pl — Collaborative Research: Coastline morphodynamic response to environmental forcing along the
Alaskan Chukchi/Beaufort Sea coast: Determining the fate of sediments and carbon in the near-
shore environment (850K) — National Science Foundation (NSF). Joint with University of West
Florida, Alfred Wegener Institute (Germany) and Geological Survey of Canada

Pl — Bridging the Scale Gap between General Circulation Models and Automatic Weather Stations: Air
Temperature Modeling on McCall Glacier, Alaska (250K) — NSF

Collaborative Research: Interactions between severe weather events and atmosphere, ocean and land in
the western arctic: Effects on Coastal Communities and Relationships to Changing Climate
(82K) — NSF. Joint with University of Colorado.

Co-PI — The Effects of Wildfire on Soil Respiration and Methane Oxidation in Central Alaska:
Prognostic Evaluation at Statewide Carbon Budget (320K) — NSF

International co-Pl (Canadian proposal) — Uncertainties in the Arctic Coastal System: Climate Change
Driven Inputs and Feedbacks. (CAD520K) — Canada Foundation for Climate and Atmospheric
Study. Joint with McGill University (Canada), Meteorological Service of Canada, and
Geological Survey of Canada.

Webpages

Practical Oceanography Seminar Series “POSS”: Online listing of seminars in this series at Bedford
Institute of Oceanography.

http://www.mar.dfo-mpo.gc.ca/science/ocean/POSS.html

Climate Change Action Fund Rescue and Inventory of Climate and Climate-related data from the High
Acrctic: project background and on-line inventory form.
http://www.uottawa.ca/academic/arts/geographie/lpcweb/CCAF/CCAFweb/index.html

Datafiles, metadata, and location maps for the Polar Continental Shelf Project database of High Arctic
surface weather observations:

http://www.uottawa.ca/academic/arts/geographie/lpcweb/newlook/data and downloads/pcspdata/pcspi
ndex.htm

Service

* Organized and ran the “Alaskan wind/wave climatology” workshop, August 2-4, 2005, Anchorage.
* Break-out discussion group chair, Hydrology conference, Fairbanks, Alaska

* “Alaska Climate Monitoring Program”, NSF project headed by Kathy Bertram-Berry at the Gl
Information Office — | am participating as a Science Mentor and weather instrument procurement/set
up advisor for Norton Sound communities

* Local State Fair — volunteered for booth (2004), prepared displays and organized the booth set-up
(2005)

» Member, Center for Global Change Science Steering committee

* Search committee, Education and Outreach position at IARC

* Science Fair judge, Wood River Elementary School, Fairbanks

» Judge for Center for Global Change Student proposal competition

* Review journal papers for Atmosphere-Ocean, Permafrost and Periglacial Processes, Monthly
Weather Review, Journal of Geophysical Research — Earth Surfaces.

* Science presentation to Geophysical Institute/International Arctic Research Center staff
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» Editorial board for special issue of “Berichte zur Polar- und Meeresforschung” dedicated to extended
abstracts from the 4th ACD workshop (St. Petersburg), published by the Alfred Wegener Institute

» Co-chaired the “Modelling Task Force” at the Earth Sciences Sector (Canadian Federal Government)
Climate Change Programme 2nd annual workshop, February 17-19, 2004 in Ottawa, Ontario

» Editorial board for special issue of GeoMarine Letters sponsored by the Arctic Coastal Dynamics
Project

» Contributed to Earth Sciences Sector (Canadian Federal Government) Climate Change Programme
“model assessment report” and the ESS response to the IPCC 4th Assessment draft

» Contributed to Arctic Climate Impact Assessment ’s Scientific Document Chapter 6 “The Cryosphere
and Hydrologic Variability”

* Currently leading the environmental working group for the Arctic Coastal Dynamics Project , Alfred
Wegener Polar Marine Research Institute, Bremerhaven, Germany

» Community/youth outreach via presentations to local Scouting groups

» Maintenance of web page at University of Ottawa Laboratory for Paleoclimatology and Climatology
» Maintenance of web page for the “Practical Oceanography Seminar Series (POSS)” at Bedford
Institute of Oceanography

Presentations/Conference/training participation

Invited

Attendance: International Conference on Arctic Research Planning Il (2005) invited to participate in
plenary meeting at upcoming general meeting in Copenhagen, Nov 10-12, 2005

Lead author talk (deposition): Atkinson, D.E. and J. Partain. (2005) Developing wind/wave hindcast
climatologies for Alaska. Invited testimony provided to the 79th meeting of the Coastal
Engineering Research Board, US Army Corps of Engineers. Anchorage, Alaska, June 9-10,
2005.

Co-authored talk: Karl, T. J. Jensen, K. Waters, M. Davidson, J. Payne, S. Piotrowicz, L. Pietrafessa,
E. Shea, D. Atkinson, J. Walsh. (2005) Where IOOS meets the Land and Atmosphere:
Assessing/Mitigating Risks of Current and Prospective Coastal Innundation/Erosion. Invited to
contribute to this talk and to attend The Second Annual IOOS Implementation Conference,
"Setting National Priorities for the Integrated Ocean Observing System: The U.S. Ocean and
Coasts Contribution to the U.S. IEOS", Arlington, Virginia, May 3-5, 2005

Lead author talk: Atkinson, D.E. (2004) Ocean-wave energy regimes of the circum-polar coastal zone.
Invited to present at a session at American Geophysical Union (west) meeting, San Fransisco,
December 13, 2004.

Attendance: International Conference on Arctic Research Planning I1 (2004) invited to serve on the
Coastal Working Group; first meeting held in Potsdam, Germany, October 2004.

Lead author talk: Atkinson, D.E. (2003) Surface wind field studies in the circum-polar Arctic:
NCEP/NCAR reanalysis assessment and identification of terrestrial boundary layer. Invited talk
given to the Canadian Ice Services of Environment Canada, Ottawa, Ontario, June 7, 2003.

Lead author talk: Atkinson, D.E. (2003) Arctic Coastal Dynamics Project detail and its alignment with
Earth Science Sector Climate Change Program objectives and outcomes. Invited talk given to
leader and members of the Climate Change Program (CC4001-8069) at Geological Survey of
Canada, Natural Resources Canada, Ottawa, Ontario, June 7, 2003.

Lead author talk: Atkinson, D.E. (2003) Assessment and correction of the surface 6-hly wind field of
the NCEP/NCAR reanalysis in the circum-polar Arctic. Invited talk given to the Canadian
Meteorological Center of the Meteorological Service of Canada, Dorval, Québec, March 26,
2003.

Lead author talk: Atkinson, D.E. (2002) GIS Applications in Environmental Modeling. Invited talk
given to the GIS programme at St. Lawrence University, Canton, New York, April 23, 2002.
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Lead author talk: Atkinson, D.E. (2002) Guided interpolation in GIS: An example using surface air
temperature. Invited talk given to the GIS programme at St. Lawrence University, Canton, New
York, April 23, 2002.

Lead author talk: Atkinson, D.E. (2002) Meso-scale climatology of the Canadian High Arctic. Invited
talk given to the National Snow and Ice Data Center, Boulder, Colorado, March 13, 2002.

Lead author talk: Gajewski, K., Atkinson*, D.E., Zalatan, R., Ayotte, N. and Sawada, M. (2001)
Synthesis of paleoclimate data from the Canadian Arctic. Invited talk given to the Climate
Change Action Fund Evaluation workshop, Calgary, Alberta, October 3, 2001. *presenter

Lead author talk: Alt, B.T., Atkinson, D.E., Labine, C.L, and Henry, G.** and project collaborators
(2001) Inventory and Rescue of High Arctic Climate and Climate-related Data Sets. Invited talk
given to the Climate Change Action Fund Evaluation workshop, Calgary, Alberta, October 3,
2001. **author list includes presenters only

Lead author talk: Atkinson, D.E. (2001) A topoclimatic model to estimate screen-height surface air
temperature at high spatial resolution in the Canadian Arctic Archipelago. Invited talk given to
the Climate Research Branch of the Meteorological Service of Canada, Downsview, Ontario,
January 26, 2001.

Lead author talk: Atkinson, D.E. (2001) The Polar Continental Shelf Project non-standard climate
database. Invited talk given to the Climate Research Branch of the Meteorological Service of
Canada, Downsview, Ontario, January 26, 2001.

Other oral and poster

Atkinson, D.E. and J. Partain. (2005) Alaska PRIDE wind/wave climatology workshop: Motivation,
Results. 2nd NOAA Pacific Region Integrated Data Enterprise (PRIDE) project meeting, East-
west Center, University of Hawaii, Honolulu, Hawaii, August 9-10, 2005.

Partain, J. and D.E. Atkinson. (2005) Coastal Erosion and Climate Change: PRIDE 2005 — Towards an
Alaska wind/wave climatology. 2nd NOAA Pacific Region Integrated Data Enterprise (PRIDE)
project meeting, East-west Center, University of Hawaii, Honolulu, Hawaii, August 9-10, 2005.

Atkinson, D.E. (2005) Alaska PRIDE wind/wave climatology workshop: Motivation, Status.PRIDE
Alaska coastal climatologies wind/wave workshop, Anchorage, Alaska, August 2-3, 2005.

Atkinson, D.E. (2005) Alaskan coastal erosion: Mechanisms and trends, Environmental Sustainability
Workshop, University of Alaska Anchorage, Anchorage, Alaska, January 7, 2005.

Atkinson, D.E. (2004) Circumpolar storminess and impacts on coastal erosion. 55th meeting of the
American Association for the Advancement of Science, Arctic Division, Anchorage, Alaska,
Sept 29-Oct 1, 2004.

“New investigators in the Antarctic” Selected for grant training at National Science Foundation
headquarters, Arlington,Virginia, August 23-24, 2004

Atkinson, D.E. and S.M. Solomon (2004) Use of Beaufort Sea oil platform weather data in an
NCEP/NCAR Reanalysis data (wind field) assessment project. Poster presentation at the
Crysopheric Systems meeting, Saskatoon, Saskatchewan, March 17-19, 2004.

Atkinson, D.E., S. Solomon. (2004). Earth Science for National Action on Climate Change. Natural
Resources Canada Climate Change Workshop, January, 2004.

Atkinson, D.E.. (2003) NCEP/NCAR reanalysis surface wind field assessment in the circum-polar
arctic. Poster presentation at the Arctic Climate System Study (ACSYS) Final Science
Conference, St. Petersburg, Russia, 11-14 November, 2003.

Atkinson, D.E.. (2003) ACD: Environmental forcing status and directions. Oral presentation at the 4th
Workshop on Arctic Coastal Dynamics, St. Petersburg, Russia, 10-13 November, 2003.

Atkinson, D.E. (2003) Environmental forcing of the circumpolar coastal zone:current status and
required directions. Oral presentation at the Study of Environmental Change in the Arctic
(SEARCH) meeting, Seattle, Washington, Oct 25 — 30, 2003.
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Manson, G.K., S.M. Solomon, D.L. Forbes, D.E. Atkinson, and M. Craymer. Spatial Variability of
factors influencing Coastal Change in the Western Canadian Arctic. Canada Coastal Conference
2003, Queen’s University, Kingston, Ontario, Oct 15-17 2003.

Atkinson, D.E. and S.M. Solomon. (2003) Fifty years of circum-arctic wind field variability. Oral
presentation at the 4th International Conference on Arctic Margins (ICAMIV), Dartmouth,
Nova Scotia, Sep 30 — Oct 03, 2003.

Atkinson, D.E. and S.M. Solomon. (2003) Comparison of NCEP/NCAR Reanalysis Data with Station
Data for the Circum-polar Coastal Regime. Oral presentation at the Canadian Meteorological
and Oceanographic Society 27th Congress, Ottawa, Ontario, 2-5 June 2003.

Atkinson, D.E. and K. Gajewski. (2003) Northern Hemisphere Summer Sea-Level Pressure
Reconstructed from Proxy-Climate Data. Oral presentation at the American Meteorological
Society 7th Conference on Polar Meteorology and Oceanography and Joint Symposium on
High-Latitude Climate Variations, Hyannis, Massachusettes, USA, 12-16 May 2003.

Atkinson, D.E. and S.M. Solomon. (2003) Comparison of NCEP/NCAR Reanalysis Data with Station
Data for the Circum-polar Coastal Regime. Oral presentation at the American Meteorological
Society 7th Conference on Polar Meteorology and Oceanography and Joint Symposium on
High-Latitude Climate Variations, Hyannis, Massachusettes, USA, 12-16 May 2003.

Atkinson, D.E. and K. Gajewski. (2003) Reconstructing Sea-Level Pressure Patterns from Proxy
Climate Data. Poster presentation at the EGS-AGU-AUG Joint Assembly, Nice, France, 06-11
April 2003.

Atkinson, D.E. and S.M. Solomon. (2003) Assessing NCEP/NCAR Reanalysis data in the circum-
Arctic region. Poster presentation at the EGS-AGU-AUG Joint Assembly, Nice, France, 06-11
April 2003.

Atkinson, D.E. (2003) Circum-polar assessment of the 6-hourly surface wind in the NCEP/NCAR
reanslysis. Oral presentation at the Crysopheric Systems meeting, Montréal, Québec, March 23-
25, 2003.

Atkinson, D.E. and S.M. Solomon (2003) Use of Beaufort Sea oil platform weather data in an
NCEP/NCAR reanalysis data (wind field) assessment project. Poster presentation at the
Crysophereic Systems meeting, Montréal, Québec, March 23-25, 2003.

Atkinson, D.E. (2003) The SAS System: The company, the software, and its utility for science. Talk
given for the Practical Oceanography Seminar Series (POSS) at the Bedford Institute of
Oceanography, Dartmouth, Nova Scotia, February 4, 2003.

Atkinson, D.E., S.M. Solomon, and A. Proshutinsky. (2002) A Circum-Arctic Environmental Forcing
Database for Coastal Morphological Prediction: Development and Preliminary Analyses. Oral
presentation at the 3rd Workshop on Arctic Coastal Dynamics, Oslo, Norway, 2-5 December,
2002.

Proshutinsky, A., S.M. Solomon, J. Maslanik, I. Ashik, T. Proshutinsky, and D. Atkinson. (2002)
Storm Surge Climatology of the Arctic Marginal Sea. EOS Trans. AGU, 83(47), Fall Meet.
Suppl., Abstract 0S12B-0277, 2002.

Atkinson, D.E., K. Gajewski and A. Viau. (2002) Reconstructing Northern Hemisphere mean July
pressure patterns using annual proxy indicators. Oral presentation at the Canadian Association
of Geographers General meeting, University of Toronto, May 29-June 1, 2002.

A Viau, K Gajewski, M Sawada and D Atkinson. (2002) Holocene climates of North America. Oral
presentation at the Climate System and History Dynamics working group, Canadian
Geophysical Union Conference, Banff, Alberta, May 18-21, 2002.

Alt, B.T., Brown, R. and Atkinson, D.E. (eds.) (2002) “Summer 98” on the CCIN — The State of the
Arctic Cryosphere during the extreme warm summer of 1998: Documenting cryospheric
variability in the Canadian Arctic. Poster presentation at the Crysophereic Systems meeting,
Victoria, British Columbia, March 23-25, 2002.
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Atkinson, David E. (2002) High resolution July mean air temperature data for the Canadian Arctic
Archipelago, 1957-2001. Oral presentation at the 32nd Arctic Workshop, Boulder, Colorado,
March 14-16, 2002.

Atkinson, D.E. (2002) Reconstructing Sea-Level Pressure Patterns in the Little Ice Age. Oral
presentation in the Physical Geography Seminar Series, Department of Geography, University
of Ottawa. January 2002.

M. Sawada, A. E. Viau, K. Gajewski and Atkinson, D.E. (2001) Critical thresholds of dissimilarity in
the modern analog technique (MAT) for quantitative paleoclimate reconstruction. Poster
presentation at the First International Conference on Global Warming and the Next Ice Age,
Halifax, Nova Scotia, Canada August 19 — 24, 2001.

Atkinson, David E. and Gajewski, K. (2001) A model to estimate surface air temperature at high
spatial resolution in the Canadian Arctic Archipelago for derivation of paleoclimate transfer
functions. Poster presentation at the Canadian Geophysical Union Annual Meeting, Ottawa,
Ontario, May 14-17, 2001.

Viau, A.E., Gajewski, K., Fines, P., Atkinson, D.E., and Sawada, M.C. (2001) Terrestrial evidence for
millennial-scale climate variability in North America during the Holocene and Late Glacial.
Oral presentation at the Canadian Geophysical Union Annual Meeting, Ottawa, Ontario, May
14-17, 2001.

Atkinson, David E. and K. Gajewski. (2001) Improving the spatial resolution of air temperature
estimates in the Canadian Arctic Archipelago. Oral presentation at the 31st Arctic Workshop,
Ambherst, Massachusetts, March 22-24, 2001.

Atkinson, David E. (2001) High resolution temperature estimates in the Canadian Arctic Archipelago
for the summer of 1998. Oral presentation at the Crysophereic Systems meeting, Edmonton,
Alberta, February 10-12, 2001.

Atkinson, David E. (2001) Rescue of the PCSP aviation weather database. Oral presentation at the
CCAF-AIR working group meeting, Edmonton, Alberta, February 8-9, 2001.

Atkinson, D.E. and Sawada, M.C. (2000) Climate in the High Arctic: Integrating "non-standard"
weather observations. Oral presentation in the Physical Geography Seminar Series, Department
of Geography, University of Ottawa. November 2000.

Viau, A.E., Sawada, M.C., Atkinson, D.E., Gajewski, K. and Wilson, S. (2000) Development of

Sphagnum Peatlands in North America and Europe During the Last 21,000 Years. Poster presentation
at the 2000 Spring Meeting of the American Geophysical Union (AGU), Washington DC, USA,
May 30-June 3, 2000.

Sawada, M., Viau, A., Williams, J., Gajewski, K., Webb, T., Atkinson, D.E. (2000) Millennial-scale
Climate Reconstruction for North America Using the Method of Modern Analogs. Poster
presentation at the 2000 Spring Meeting of the American Geophysical Union (AGU),
Washington DC, USA, May 30-June 3, 2000.

Atkinson, D.E., Gajewski, K. and Alt, B.T. (2000) Rescue and Integration of the Polar Continental

Shelf-Project Data Set for the Canadian Artic Archipelago. Poster presentation at the American
Meteorological Society 12th Conference on Applied Climatology, Asheville, North Carolina,
USA, 8-11 May 2000.

Atkinson, D.E. and Gajewski, K. A Random Resampling Approach to Evaluate Representativeness of

Short Temperature Time-Series . Poster presentation at the 12th Conference on Applied Climatology
and the American Meteorological Society 15th Conference on Probability and Statistics in the
Atmospheric Sciences, Asheville, North Carolina, USA, 8-11 May 2000.

Atkinson, D.E. and Gajewski, K. (2000) Estimation of Surface Air Temperature in the Canadian Arctic
Archipelago Using a Semi-Empirical, Knowledge-Based "Topoclimatic" Model. Oral
presentation at the American Meteorological Society 12th Conference on Applied Climatology,
Asheville, North Carolina, USA, 8-11 May 2000.
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Bunbury, J. M. Sawada, D.E. Atkinson, and K. Gajewski. (2000) EI Clima de México/The Climate of

México . Poster presented to Universidad Nacional Autonoma de Mexico, Hermosillo, Sonora, Mexico,
in support of collaboration.

Atkinson, D.E. and Gajewski, K. (2000) A Topoclimatic Model to Estimate Surface Air Temperature

in the Canadian Arctic Archipelago . Poster presentation at the Sixth National Student Conference on
Northern Studies (sponsored by Association of Canadian Universities for Northern Studies),
Laval University, Quebec City, Quebec, Canada. 6-7 May 2000.

Atkinson, D.E. and Gajewski, K. (2000) The Polar Continental Shelf Project Database of Weather
Observations for the Canadian Arctic Archipelago. Poster presentation at the Sixth National
Student Conference on Northern Studies (sponsored by Association of Canadian Universities
for Northern Studies), Laval University, Quebec City, Quebec, Canada. 6-7 May 2000.

Atkinson, D.E. Meso-Scale Climate in the Canadian High Arctic. (1998) Oral presentation in the
Physical Geography Seminar Series, Department of Geography, University of Ottawa.
November 1998.

Atkinson, D.E. (1998) Aspects of Physical Geographical Research in the Canadian High Arctic: What
we do, logistical support and the high arctic milieu. Slide show presentation for the University
of Ottawa Homecoming/150th Anniversary Celebration: September, 1998.

Atkinson, D.E., Sawada, M.C. and Gajewski, K. (1998) Cellular Automata "Mini-Models": Emergent

Spatial Structure in Vegetation Succession. Oral presentation at the Canadian Association of
Geographers Annual Meeting: Ottawa, June 1998.

Atkinson, D.E. (1998) The Polar Continental Shelf Project weather observation database:
Development and Data Availability. Poster presentation at the Canadian Geophysical Union
Annual Meeting: Québec City, May 1998.

Atkinson, D.E. (1997) Modeling Mesoscale Surface Air Temperature in the Canadian Arctic
Archipelago. Poster presentation at the 27th Arctic Workshop: Ottawa, March 1997.

Atkinson, D.E. (1997) Use of GIS to Model Surface Air Temperature, Proceedings of an ‘Atelier’ to
the 27th Annual Arctic Workshop, edited by M.C.Sawada and K. Gajewski. University of
Ottawa, Department of Geography, March 2nd 1997, pp.22-31.

Atkinson, D.E. (1994) Aspects of Local- and Regional-Scale Climatologies in the Canadian Arctic
Islands: Coastal Effect at AES Eureka. Poster presentation, Canadian Meteorological and
Oceanographic Society (CMOS) Annual Meeting, Ottawa, May 1994.

Atkinson, D.E. (1991) Characteristics of Spectral Reflectance in the Canadian High Arctic. Poster
presentation, Association for the Canadian Universities for Northern Studies (ACUNS)
Conference, Ottawa, October 1991.

Atkinson, D.E. (1991) Frost Heave and some results from the Caen Experiment.. Poster presentation,
Canadian Association of Geographers, Ontario Division (CAGONT) Conference, Ottawa,
October 1991.

Atkinson, D.E. (1990) The Occurrence of Frost Heave in Coarse Grained Material. Oral presentation,
Canadian Association of Geographers (CAG) Conference, Edmonton, May 1990.
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Uma S. Bhatt
Curriculum Vitae

Geophysical Institute, University of Alaska Fairbanks
903 Koyukuk Dr., Fairbanks, AK 99775-7320

(907) 474 — 2662, fax: (907) 474 — 7125
bhatt@gi.alaska.edu, http://www.gi.alaska.edu/~bhatt

EDUCATION

Ph.D., Atmospheric Sciences (1996), University of Wisconsin, Madison, WI.

M.S., Atmospheric Sciences (1989), University of Wisconsin, Madison, WI.

B.S.E., Mechanical Engineering, and B.A., Russian (1983), University of Pittsburgh, PA.

PROFESSIONAL EXPERIENCE
Associate Professor, Geophysical Institute, University of Alaska Fairbanks, 2004-present

Primary Current Research Projects

e Impact of observed sea ice changes on the atmosphere, with M. Alexander (CIRES), J. Walsh, et al.
e Low Frequency Climate Variability in the Arctic, with I. Polyakov (UAF) et al.
e Glaciers and Climate, J. Zhang, C. Lingle (UAF) et al.

Educational responsibilities

Student Supervision in Research Training
e Mentored 5 undergraduate, 2 M.S. and 1 Ph.D. (current) students
Teaching
e Undergraduate - Guest lectures on Climate for Biology, Geology, and Physics courses
e Graduate - Introduction to Atmospheric Sciences (3 credits), Atmospheric Dynamics | (3
credits), Climate and Climate Change (3 credits), Scientific Presentation Seminar (1 credit),
and Climate Journal Club (1 credit)
e Faculty member of numerous graduate student M.S. and Ph.D. committees
Supervisory responsibilities
e Mr. Jack Miller, Computer Programmer (January 2000 - Present).
Service activities
e AMS Polar Meteorology and Oceanography Program Committee (current chair)
e UAF Faculty Senate Committee on the Status of Women
Research Associate Professor, International Arctic Research Center, University of Alaska Fairbanks,
2003
Research Assistant Professor, IARC, University of Alaska Fairbanks, 1998 - 2003
Post Doctoral Researcher, Center for Ocean-Land-Atmosphere Studies, 1997 - 1998
e Investigating climate variability using atmosphere and ocean GCMs.
Research Scientist, Ross Computational Resources, 1996 - 1997
e Evaluated and developed software used to interpolate climate data using krigging
techniques.
Research Assistant, 1989 - 1995
e Doctoral research - Investigated role of coupling in the North Atlantic on interannual
climate variability using a mixed layer ocean model and an atmospheric GCM.
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e Assisted with "Wonders of Physics' (science education show at U. of Wisconsin)
presentations
Graduate Fellowship, 1986 - 1989.
» Masters research - Examined observed relationships between hydrological anomalies in the
African-Asian monsoon belt and concurrent climate anomalies in the tropical oceans.
U.S. Peace Corps Volunteer, 1983 - 1985.
e Secondary school teacher at Sochoi Secondary School, Kenya. Subjects: Math and Biology.

AWARDS AND HONORS

2005 Carol Feist Award for Outstanding Undergraduate Academic Advising at UAF

2002 UAF Faculty Exceptional Performance Bonus (UAF Provost)

1990 AMS/NSF Student Travel Scholarship to First Symposium on Global Change Studies
1986-1989 Patricia Roberts Harris Graduate Fellowship

1982 Tau Beta Pi, Engineering Honor Society

1982 Phi Sigma lota, Foreign Language Honor Society

INVITED PRESENTIONS

[a] SCAR Workshop on Recent High Latitude Climate Change: ‘The Influence of Sea-Ice on the
Atmosphere’, (Dec. 2004).

IARC 2004 Summer School: ‘Climate Response to Sea Ice Anomalies’, (July 2004).

UAF, Geophysical Institute (May 2003):

IARC Workshop on the modeling of the Arctic Atmosphere, Madison, WI: *The atmospheric response
to Arctic sea ice anomalies: summer’, (May 2002).

UAF Institute of Marine Science: *Arctic Variability in Climate Models’, (March 2000).

University of Alaska Fairbanks-1ARC: ‘Climate Variability in Coupled Models’, (September 1998).
Auburn University Physics Department Seminar: ‘El Nifio and Climate Variability’, (March 1998).
COLA, Calverton, Maryland: ‘Atmosphere-Ocean Interaction in the North Atlantic’, (April 1997)
COAPS - Florida State University: ‘Atmosphere-Ocean Interaction in the North Atlantic’, (February
1997). NASA Goddard: ‘Atmosphere-Ocean Interaction in the North Atlantic’, (April 1998).

PROFESSIONAL SOCIETIES

American Meteorological Society (1987 - Present)
American Geophysical Union (1990 — Present)

PEER-REVIEWED PUBLICATIONS

2005 Polyakov, I. V., U. S. Bhatt, H. L. Simmons, D. Walsh, J. E. Walsh, X. Zhang, “The 20th Century
Variability of North Atlantic Temperature and Salinity”, in press J. Climate.

2005 Bhatt, U. S., D. E. Newman, B. A. Carreras, and I. Dobson, “Understanding the Effect of
Risk Aversion on Risk®, Thirty-eighth Hawaii International Conference on System Sciences,
Hawaii, January 2005.

2004 Polyakov, I., G. V. Alekseev, L. Timokhov, U. S. Bhatt, R. L. Colony, H. L. Simmons, D. Walsh,
J. E. Walsh, “Variability of the intermediate Atlantic Water of the Arctic Ocean over the last
100 years”, J. Climate, 17(23), 4485-4497.

2004 Hu, Z. Z., E. K. Schneider, U. S. Bhatt, and B. Kirtman, “Potential mechanism for response of
ENSO variability to change in land surface energy budget”, J. Geophys. Res., 109, D21113,
doi:10.1029/2004JD004771, COLA TECH Report 126.

2004 Zhang, X., J. E. Walsh, J. Zhang, U. S. Bhatt, and M. Ikeda, “Climatology and Interannual
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Variability of Arctic Cyclone Activity”, 1948 — 2002, J. Climate, 2300-2317.

2004 Alexander, M. A., U. S. Bhatt, J. E. Walsh, M. Timlin, and J. Miller, “The Atmospheric Response
to Realistic Arctic Sea Ice Anomalies in an AGCM during Winter”, J. Climate 17, 890-905.

2003 Bhatt, U. S., E. K. Schneider, and D. Dewitt, “Influence of North American land processes on
North Atlantic SST variability”, Global and Planetary Change, 37, 33-56. doi:10.1016/S0921-
8181(02)00190-X. (COLA Tech Report 112).

2003 Polyakov, I., R. Bekryaev, G. Alekseev, U. S. Bhatt, R. Colony, M. Johnson, and A. Makshtas,
“Variability and trends of air temperature and pressure in the maritime Arctic”, 1875-2000, J.
Climate, 16, 2067-2077.

2003 Polyakov, I., G. Alekseev, R. Bekryaev, U. S. Bhatt, R. Colony, M. Johnson, V. Karklin, D.
Walsh, and A. Yulin, “Long-term variability of ice in the arctic marginal seas”, J. Climate 16,
2078-2085.

2002 Polyakov, I., S. Akasofu, U. S. Bhatt, R. Colony, M. Ikeda, A. Makshtas, C. Swingley, D. Walsh,
and J. Walsh, “Long-term trends and variations of the arctic climate system”, EOS,
Transactions, American Geophysical Union83 (47): 547-548.

2002 Polyakov, I., G. Alekseev, R. Bekryaev, U. Bhatt, R. Colony, M. Johnson, V. Karklin, A.
Makshtas, D. Walsh, and A. Yulin, “Observationally-based assessment of polar amplification of
global warming”, Geophysical Research Letters, 1878, doi:10.1029/2001GL011111.

2000 Schneider, E. K., and U. S. Bhatt, “A dissipation integral with application to ocean diffusivities
and structure”, J. Physical Oceangr., 30, 1158-1171. (COLA Tech Report 59).

1998 Bhatt, U. S., M. Alexander, D. Battisti, D. Houghton and L. Keller, “Atmosphere-ocean
interaction in the North Atlantic: near surface climate variability”, J. Climate, 11, 1615-1632.

1995 Battisti, D. U. S. Bhatt, and M. Alexander, “A modeling study of the interannual variability of
sea-surface temperature in the wintertime N. Atlantic Ocean”, J. Climate, 8, 3067-3083.

1989 Bhatt, U. S., “Circulation regimes of rainfall anomalies in the African - South Asian monsoon
belt”, J. Climate, 2, 1133 - 1144.

Submitted & in preparation PEER-REVIEWED PUBLICATIONS

Polyakova, E.I., A. Journel, I.V. Polyakov, U. S. Bhatt, ‘Changing relationship between the North
Atlantic Oscillation and key North Atlantic Climate parameters’, Submitted to Geophysical Research
Letters, August 2005.

Bhatt, U. S., M. Alexander, J. Walsh, J. Miller, M. Timlin and J. Scott, “The Atmospheric Response to
Realistic Arctic Sea Ice Anomalies in an AGCM during Summer.”, in preparation for J. Climate.

THESES

1996 Bhatt, U. S., “Role of atmosphere-ocean interaction in the midlatitude North Atlantic on climate
variability”, Ph.D. Thesis, University of Wisconsin, 159 pp.

1989 Bhatt, U. S., “On mechanisms of Subsaharan rainfall anomalies”, M.S. Thesis, University of
Wisconsin, 88pp.

OTHER SELECT RECENT PUBLICATIONS & PRESENTATIONS

2005 U. S. Bhatt (poster), J. Zhang, C. Lingle, W. Tangborn, and J. Tilley, ‘Southern Alaska Glacier
Mass Balance in the Present and Future’, 10th Annual NCAR CCSM Workshop, 21-23 June
2005, Breckenridge, CO.

2005 Z.Li, U. S. Bhatt (poster), and N. Mdlders, ‘Impacts of Radiative Forcing on Regional and
Global Water Cycle’, 10th Annual NCAR CCSM Workshop, 21-23 June 2005, Breckenridge,
CO.

2005 C. Lingle (Invited Talk), K. Echelmeyer, W. Harrison, C. Larsen, R. Motyka, U.
Bhatt, J. Zhang, and W.Tangborn' Thinning Glaciers, Sea Level and Changing Climate
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2005

2005

2005

2004

2004

2004

2004

2003

2003

2003

2003

2003

2003

2003

in Northwestern North America’, EGU General Assembly, 24-29 April 2005, Vienna

Austria.

U. S. Bhatt, I. V. Polyakov, and R. Bekryaev, ‘Regional expression of Arctic multi-decadal
variability’, Atmospheric Sciences Informal Seminar, Fairbanks, AK, March 23, 2005.

U. S. Bhatt (poster), J. Zhang, C. Lingle, W. Tangborn, and J. Tilley, ‘Glaciers and Climate in
Southern Alaska: Present and Future’, 8th AMS Conference on Polar Meteorology and
Oceanography, 9-13 January 2005 in San Diego, CA.

K. Sterling (poster), U. S. Bhatt, and I. V. Polyakov, ‘Atlantic Water Multi-Decadal Variability
in the CCSM3’, 8th AMS Conference on Polar Meteorology and Oceanography, 9-13 January
2005 in San Diego, CA

U. S. Bhatt (poster), M. Alexander, J. Walsh, J. Miller, M. Timlin & J. Scott. “Atmospheric
Response to Arctic Summer Sea Ice Extremes”, 1* International CLIVAR Science Conference,
June 21-25, 2004 Baltimore, MD.

I. V. Polyakov, U. S. Bhatt (poster), L. Timokov, G.V. Alexeev, R. Bekryaev, et al., (poster),
Multi-decadal Variability of the Atmosphere-Ocean-Ice System in the Arctic”, 1% International
CLIVAR Science Conference, June 21-25, 2004 Baltimore, MD.

Zhang, X. (poster), J.E. Walsh, J. Zhang, U. S. Bhatt, and M. Ikeda, ‘Climatology and
Interannual Variability of Arctic Cyclone Activity, 1948 — 2002’, 1* International CLIVAR
Science Conference, June 21-25, 2004 Baltimore, MD.

U. S. Bhatt (talk), I. Polyakov, X. Zhang, M. Shulski, J. Walsh, J. Miller, M. Alexander, M.
Timlin and J. Scott and others. “Modeling to Better Understand Climate Processes at High
Latitudes”, GI Group Lecture Series, UAF, Fairbanks, AK, March 1, 2004.

J.S. Tilley, J. E. Walsh, U. S. Bhatt, N. Molders and S. A. Vavrus, “Arctic Atmospheric and
System Modeling: A Survey of IARC-related activities”. Tohoku Geophys. Journal, 36 (4),
397-400.

Z.-Z. Hu (talk), E.K. Schneider, U.S. Bhatt, and B.P. Kirtman, “Potential for Influence of Land
Surface Processes on ENSO”, International Conference on Earth System Modelling’, 15-19
September, 2003, Hamburg, Germany.

U.S. Bhatt (Talk), M. Alexander, J. Walsh, J. Miller, M. Timlin & J. Scott, “Climate Response
to Sea Ice Anomalies”, IARC Arctic Climate Modeling Summer School, UAF, Fairbanks, AK,
July 22, 2003.

U. S. Bhatt (invited talk), M. Alexander, J. Walsh, M. Timlin, J. Miller, and J. Scott, “Arctic
Summer Sea-Ice Extremes and Climate”, Atmospheric Sciences Program, Fairbanks, AK, May
28, 2003.

U. S. Bhatt (talk), M. Alexander, J. Walsh, M. Timlin, J. Miller, and J. Scott,” Atmospheric
Response to Observed Arctic Summer Sea-Ice”, Seventh Conference on Polar Meteorology and
Oceanography and Joint Symposium on High-Latitude Climate Variations, Hyannis, MA, May
16, 2003.

U. S. Bhatt (talk), M. Alexander, J. Walsh, M. Timlin, J. Miller, and J. Scott, “Atmospheric
response to winter sea ice anomalies”, NWS/ATM/IARC Atmospheric Sciences Informal
Seminar, Fairbanks, AK, April 23, 2003.

U. S. Bhatt (talk), M. Alexander, J. Walsh, J. Miller, and M. Timlin, “Investigating the
influence of sea ice on climate using global models”, ARSC Technology Panel Meeting,
Fairbanks, AK, March 26, 2003.
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RICHARD L. COLLINS
Curriculum Vitae

P.O. Box 83683 Work Phone: (907) 474-7607
Fairbanks, AK 99708-3683 Home Phone:  (907) 458-0913

EDUCATION Ph.D. Electrical Engineering, January 1994, University of Illinois.

Thesis Title: Middle Atmosphere Structure and Dynamics: Lidar studies at
the South Pole, Syowa, and Urbana.

M.S. Electrical Engineering, May 1988, Case Western Reserve University.
Thesis Title: A Fractal Analysis of Colored Noise with Application to
Gravity Wave Spectra in the Middle Atmosphere.

B.E. Electronic Engineering, July 1986, National University of Ireland,
University College Dublin.

EXPERIENCE  University of Alaska Fairbanks
Associate Professor of Atmospheric Sciences
July 2004 - present
Associate Professor of Electrical and Computer Engineering
July 2003 - July 2004
Assistant Professor of Electrical and Computer Engineering
August 1997 - June 2003
Research Assistant Professor of Space Physics and Aeronomy
January 1994 - August 1997
» Design and development of lidar systems for remote sensing.
» Instruction in undergraduate and graduate electrical and computer engineering
and atmospheric sciences.
University of Illinois
Research Assistant, Electro-Optic Systems Laboratory,
Department of Electrical and Computer Engineering
November 1990 to November 1993, August 1988 to May 1989.
Advisor: Dr. Chester S. Gardner.
» Operation and analysis of sodium lidar systems at Urbana-Champaign.
» Development of analysis techniques for lidar remote sensing.
United States Antarctic Program
Winter-Over Project Engineer, Amundsen-Scott South Pole Station.
May 1989 to November 1990.
» Deployed and operated lidar systems on-site.
National Astronomy and lonosphere Center
Student Fellowship, Atmospheric Sciences Group.
May to August 1988.
* Analysis of techniques for radar remote sensing.
Case Western Reserve University
Teaching Assistant, Department of Electrical Engineering and Applied Physics.
August 1986 to May 1988.
» Classroom and laboratory instruction of undergraduates

ACTIVITIES Member AAUP, AGU, EKN, IEEE, OSA
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AWARDS Allen Prize, Optical Society of America, 1997

JOURNAL PUBLICATIONS

T. Li, C. Y. She, B. P. Williams, T. Yuan, R. L. Collins, L. M. Kieffaber, and A. W. Peterson (2005),
Concurrent OH imager and sodium temperature/wind lidar observation of localized ripples over
northern Colorado, Journal of Geophyical Research., 110, D13110, doi:10.1029/2004JD004885.

L. J. Gelinas, K. A. Lynch, M. C. Kelley, R. L. Collins, M. Widholm, E. MacDonald, J. Ulwick, and P.
Mace, Mesospheric charged dust layer: Implications for neutral chemistry, Journal of Geophysical
Research., 110, A01310, doi:10.1029/2004JA010503, 2005.

K. A. Lynch, L. J. Gelinas, M. C. Kelley, R. L. Collins, M. Widholm, D. Rau, E. MacDonald, Y. Liu, J.
Ulwick, and P. Mace Multiple sounding rocket observations of charged dust in the polar winter
mesosphere, Journal of Geophysical Research., 110, A03302, doi:10.1029/2004JA010502, 2005.

She, C. Y., T. Li, R. L. Collins, B. P. Williams, T. Kawahara, J. D. vance, P. Acott, D. A. Kreuger,
Tidal perturbations and variability in the mesopause region over Fort Collins, CO (41N, 105W):
Continuous multi-day temperature and wind lidar observations, Geophysical Research Letters, 31,
L24111, doi:10.1029/2004GL 021165, 2004.

R. L. Collins, and R. W. Smith, Evidence of damping and overturning of gravity waves in the Arctic
mesosphere: Na lidar and OH temperature observations, Journal of Atmospheric and Solar-
Terrestrial Physics, 66, 867-879, 2004.

S. A. Ferguson, R. L. Collins, J. Rutherford, and M. Fukuda, Vertical distribution of smoke following a
wildland biomass fire in boreal Alaska, Journal of Geophysical Research, vol. 108, no. D23, 4743,
2003

R. L. Collins, M. C. Kelley, M. J. Nicolls, C. Ramos, T. Hou, T. E. Stern, K. Mizutani and T. Itabe,
Simultaneous Lidar Observations of a Noctilucent Cloud and an Internal Wave in the Polar
Mesosphere, Journal of Geophysical Research, vol. 108, no. D8, 8435,, 2003.

P. M. Franke and R. L. Collins, Evidence of gravity wave breaking in lidar data from the mesopause,
Geophysical Research Letters, vol. 30, no. 4, 1155-1158, 2003.

E. D. Brown, J. H. Churnside, R. L. Collins, T. Veenstra, J. J. Wilson, K. Abnett, Remote sensing of
capelin and other biological features in the North pacific using lidar and video technology, ICES
Journal of Marine Science, vol. 59, no. 5, October 1, 2002.

L. J. Cutler, R. L. Collins, K. Mizutani, and T. Itabe, Rayleigh Lidar Observations of Mesospheric
Inversion Layers at Poker Flat, Alaska 65 °N, 147° W, Geophysical Research Letters, vol. 28, no.
8, 1467-1470, April, 2001.

A.J. Gerrard, T. J. Kane, J. P. Thayer, C. S. Ruf, and R. L. Collins, Consideration of non-Poisson
distributions for lidar applications, Applied Optics, vol. 40, no. 9, 1488-1492, March 2001.

Y. Murayama, K. Igarashi, D. D. Rice, B. J. Watkins, R. L. Collins, K. Mizutani, Y. Saito, S. Kainuma,
Medium Frequency Radars in Japan and Alaska for Upper Atmosphere Observations, IEICE
Transactions on Communications, vol. E83-B, no. 9, 1996-2003, September, 2000.

K. Mizutani, T. Itabe, M. Yasui, T. Aoki, Y. Murayama, R. L. Collins, Rayleigh and Rayleigh Doppler
Lidars for the Observations of the Arctic Middle Atmosphere, IEICE Transactions on
Communications, vol. E83-B, no. 9, 2004-2009, September, 2000.

R. L. Collins, D. Lummerzheim, and R. W. Smith, Analysis of lidar systems for profiling aurorally-
excited molecular species, Applied Optics, vol. 36, no. 24., 6024-6034, August, 1997b.

R. L. Collins, D. Thorsen, and S. J. Franke, Comparative MF radar and Na lidar measurements of
fluctuating winds in the mesopause region, Journal of Geophysical Research, vol. 102, no. D14,
16583-16591, July 1997a.
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R. L. Collins, T. J. Hallinan, R. W. Smith and G. Hernandez, Lidar observations of a large high-altitude
sporadic Na layer during active aurora, Geophysical Research Letters, vol. 23, no. 24, 3655-3658,
December, 1996.

R. L. Collins, X. Tao, and C. S. Gardner, Gravity Wave Activity in the Upper Mesosphere over
Urbana, Illinois: Lidar Observations and Analysis of Gravity Wave Propagation Models, Journal
of Atmospheric and Terrestrial Physics, vol. 58, no. 16, 1905-1926, December 1996.

R. L. Collins and C. S. Gardner, Gravity wave activity in the stratosphere and mesosphere at the South
Pole, Reviews of Space Physics, Advances in Space Research, vol. 16, no. 5, 81-90, 1995.

R. L. Collins, A. Nomura, and C. S. Gardner, Gravity waves in the upper mesosphere over Antarctica:
Lidar observations at the South Pole and Syowa, Journal of Geophysical Research, vol. 99, no. D3,
5475-5485, March, 1994.

R. L. Collins, K. P. Bowman, and C. S. Gardner, Polar stratospheric clouds at the South Pole in 1990:
lidar observations and analysis, Journal of Geophysical Research, vol. 98, no. D1, 1001-1011,
January 1993.

R. L. Collins, D. C. Senft, and C. S. Gardner, Observations of a 12 h wave in the mesopause region at
the South Pole, Geophysical Research Letters, vol. 19, no. 1, 57-60, January 1992.

R. L. Collins and P. K. Rastogi, Fractal analysis of gravity wave spectra in the middle atmosphere,
Journal of Atmospheric and Terrestrial Physics, vol. 51, no. 11/12, 997-1002,
November/December 1989.

T. J. Beatty, R. L. Collins, Chester S. Gardner, C. A. Hostetler, C. F. Sechrist Jr., and C. A. Tepley,
Simultaneous radar and lidar observations of sporadic E and Na Layers at Arecibo, Geophysical
Research Letters, vol. 16, no. 9, 1019-1022, September 19809.

D. C. Senft, R. L. Collins, and C. S. Gardner, Mid-latitude lidar observations of large sporadic sodium
layers, Geophysical Research Letters, vol. 16, no. 7, 715-718, July 1989.

CONFERENCE PRESENTATIONS

J. Fochesatto, R. L. Collins, J. Yue, C. F. Cahill, and K. Sassen, Compact eye-safe backscatter lidar for
aerosol studies in urban polar environment, in Lidar Remote Sensing for Environmental Monitoring
VI, Upendra N. Singh, Editor, Proc. SPIE, 5887, 12 September 2005, doi:10.1117/12.620970.

R. L. Collins, T. Hou, M. A Peshave, M. G. Conde, B. W. Reinisch, Observations of Sporadic Sodium-,
Iron- and E-Layers at a High-Latitude Site, Fall AGU Meeting, San Francisco, CA, 8-12 December,
2003.

K. Sakanoi, K. Mizutani, R. L. Collins, S. M. Bailey, T. E. Stern, W. Wang, A. W. Merkel, Lidar
and Satellite Observations of Noctilucent Clouds in the Western Arctic, Fall AGU Meeting, San
Francisco, CA, 8-12, December, 2003.

R. L. Collins, M. C. Kelley, M. J. Nicolls, C. Ramos, T. Hou, T. E. Stern, K. Mizutani, and T. Itabe,
Simultaneous lidar observations of a noctilucent cloud and an internal wave in the polar
mesosphere, AAAS 53 Arctic Science Conference, Fairbanks, AK, 18-21 September, 84, 2002b.

N. Cao, R. L. Collins, and C. F. Cahill, Development of an eye-safe lidar for studies of urban ice fog,
AAAS 53" Arctic Science Conference, Fairbanks, AK, 18-21 September, 75, 2002b.

J. M. Holmes, M. Conde, and R. L. Collins, Ground-based optical imaging of sporadic sodium clouds
near the summer mesopause, using resonantly scattered sunlight, AAAS 53" Arctic Science
Conference, Fairbanks, AK, 18-21 September, 115, 2002.

T. Hou, T. E. Stern, J. Breese, R. L. Collins, and T. J. Kane, Experimental analysis of iron Boltzmann
technique for lidar studies of the Arctic middle atmosphere, AAAS 53" Arctic Science Conference,
Fairbanks, AK, 18-21 September, 117, 2002.
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R

R

R

. Murayama et al., International cooperative project of the Arctic middle and upper atmosphere

observation in Alaska by CRL and GI/UAF, AAAS 53" Arctic Science Conference, Fairbanks, AK,

18-21 September, 2002.

. L. Collins, K. C. Abnett, J. A. Churnside, J. J. Wilson, E. D. Brown, E. O. Rogers and P. K.
Simpson, Lidar studies of the marine environment in the Gulf of Alaska, Lidar Remote Sensing in
Atmospheric and Earth Sciences, Reviewed and revised papers presented at the twenty-first
International Laser Radar Conference (ILRC), Quebec, Canada, 8-12 July, 141-144, 2002a.

. Cao, R. L. Collins, C. F. Cahill, An eye-safe lidar for studies of urban ice fog, Lidar Remote Sensing

in Atmospheric and Earth Sciences, Reviewed and revised papers presented at the twenty-first
International Laser Radar Conference (ILRC), Quebec, Canada, 8-12 July, 253-255, 2002a.

Hou, T. E. Stern, J. Breese, M. A. Peshave, R. L. Collins, Experimental analysis of iron Boltzmann
technique for lidar studies of the middle atmosphere, Lidar Remote Sensing in Atmospheric and
Earth Sciences, Reviewed and revised papers presented at the twenty-first International Laser
Radar Conference (ILRC), Quebec, Canada, 8-12 July, 477-479, 2002.

. A. Lynch, L. J. Gelinas, R. L. Collins, J. Ulwick, M. Widholm, E. MacDonald, M. C. Kelley,
Multiple sounding rocket observations of mesospheric dust in the polar winter mesosphere, AGU
Spring Meeting, Washington, DC, 28-31 May, 2002.

J. Gelinas, K. A. Lynch, R. L. Collins,T. Hou, T. E. Stern, E. MacDonald, M. Widholm, J. Ulwick
M. C. Kelley, Measurement of mesospheric charged dust, iron, and sodium in the polar winter
mesosphere, AGU Spring Meeting, Washington, DC, 28-31 May, 2002.

. Ramos, C. Y. Chen, M. J. Nicolls, M. C. Kelley, R. L. Collins, T. Hou, T. E. Stern, K. Mizutani, T.

Itabe, J. D. Vieira, K. R. Rasmussen, Radar and lidar studies of the Arctic summer mesopause

region in Alaska, International Workshop on Layered Phenomena in the Mesopause Region, 10-12

October, Monterray, CA, 2001.

. L. Collins, W. Bristow, M. Conde, J. Craven, G. Khazanov, and H. Nielsen, Ground Based
Observations of Middle Atmosphere and Near Space Environment, 28th IEEE Photovoltaic
Specialists Conference (Auxillary Program), Fairbanks, AK, 13-15 September, 2000.

. F. Cahill, R. L. Collins. P. K. Stewart, S. M. Thomas, Chemical Composition and Lidar
Measurements of Frostfire Smoke, Frostfire Synthesis Meeting, March 21-23, 4, Fairbanks, AK,
2000.

. L. Collins, M. F. Larsen, and A. B. Christensen, CODA chemical release and lidar observations of
winds in the 85-140 km altitude region, AGU Fall Meeting, San Francisco, CA, 13-17 December,
1999.

. Mizutani, T. Itabe, R. L. Collins, L. J. Cutler, Rayleigh and resonance lidar observations during
mesospheric inversion layer events, AGU Fall Meeting, San Francisco, CA, 13-17 December, 199

. L. Collins, J. Breese, T. Itabe, K. Mizutani, Lidar studies of Arctic stratosphere and mesosphere,
AGU Chapman Conference, Science Across the Stratopause, Annapolis, MD, 19-22 April, 1999.

. L. Collins, J. Breese, T. Itabe, K. Mizutani, Joint GI and CRL Lidar Observations at Poker Flat

9.

Research Range, International Workshop on the Arctic Atmosphere Observation, Tokyo Japan, 15-

17 December, 1998.

. L. Collins, D. DeLucia, M. Piedra, S. M. Thomas, T. Itabe, K. Mizutani, Collaborative Lidar Studies
of the Arctic Middle Atmosphere, 49th Arctic Science Conference, Fairbanks, AK, 25-28 October,

38-39, 1998.

. L. Collins and R. W. Smith, Resonance Lidar and Airglow Observations of Wave Activity in the
Arctic Mesopause, Nineteenth International Laser Radar Conference, Annapolis, MD., 6-10 July,
eds. U. N. Singh, S. Ismail, and G. K. Schwemmer, 351-354, 1998.

. Woodard, R. L. Collins, R. S. Disselkamp, T. Shibata, and Y. Iwasaka, Circular Depolarization
Measurements of Cirrus Clouds, Nineteenth International Laser Radar Conference, Annapolis,
MD., 6-10 July, eds. U. N. Singh, S. Ismail, and G. K. Schwemmer, 47-50, 1998.
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R. L. Collins and C. S. Gardner, Gravity-Wave Transport of Heat in the Mesopause, Thirteenth CEDAR
Meeting, Boulder, CO, 7-12, 1998.

R. L. Collins, Lidar studies of the Arctic mesopause region at Poker Flat, Alaska, International
Workshop on the Arctic Atmospheric Environment, Tokyo, Japan, 17-19 March, 119-124, 1997.

R. L. Collins, D. Lummerzheim, and R. W. Smith, Analysis of lidar systems for profiling auroral
molecular species, 26th Anomalous Absorbtion Conference, Fairbanks, AK, 26-30 August, 1996.

T. J. Kane and R. L. Collins, Resonance lidar Observations of the Middle Atmosphere at Poker Flat
Research Range, US-Japan Workshop on Arctic Research, Fairbanks, AK, 6-8 February 79-84,
1996.

R. L. Collins and M. G. Conde , Lidar Array for Volumetric Sounding of Coupled Atmospheric
Regions, US-Japan Workshop on Arctic Research, Fairbanks, AK, 6-8 February, 165-168, 1996.

R. L. Collins and H. Stenbaek-Nielsen, Barium lon Lidar: Analysis of a lidar system for measuring
temperatures in the middle thermosphere (200-500 km), Optical Remote Sensing of the Atmosphere,
Salt Lake City, UT, February 5-9, 1995.

R. L. Collins, D. Lummerzheim, and R. W. Smith, Lidar probing of excited species in the aurora:
Analysis of an auroral lidar system under realistic field conditions, International Symposium of
Polar and Tropical Atmospheres, Nagoya, Japan, November 7-11, 1994. (Invited).

C. S. Gardner and R. L. Collins, Lidar observations of gravity wave activity in the stratosphere and
mesosphere at the South Pole, XXX COSPAR World Space Congress, Hamburg, Germany, July 11-
21,1994. (Invited).

R. L. Collins, P. Bowman, and C. S. Gardner, Lidar observations of polar stratospheric clouds and
stratospheric temperatures at the South Pole, Sixteenth International Laser Radar Conference,
Boston, Massachusetts, 20-24 July, 1992.

REPORTS

R. L. Collins ed., CEDAR lidar beyond phase I11,: accomplishments, requirements and goals, A self-
assessment of the CEDAR lidar community for the Division of Atmospheric Sciences of the National
Science Foundation, March 2004.

E. D. Brown, J. H. Churnside, R. L. Collins, K. Abnett, T. Veenstra, J. Wilson, P. X. Quang, Pilot study
on the use of airborne lidar and digital imagery for surveys of epipelagic fish and associated
biological features in the southeastern Bering Sea and North Pacific Ocean, Final Report to North
Pacific Marine Research Program, April, 2002.

R. L. Collins and C. F. Cahill, Lidar and Aerosol Measurements in the Planetary Boundary Layer:
Results of the FROSTFIRE Experiment, Gl Technical Report CC8001, 21 pp, September 2000.

J. G. Hawkins et al., Lightweight Robotic and Semiautonomous Ground Vehicle Mobility and
Survivability Enhancements Program, Technical Report to Utah State University, August, 2000.
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Habilitation (Dr. habil.)**, meteorology, University of Leipzig, Germany

Ph.D., geophysics, University of Cologne, Germany

Diplom, meteorology, University of Cologne, Germany

Rapport du stage, atmospheric physics, University of Clermont-Ferrand, France
B.S., meteorology, University of Cologne, Germany

Professional Experience

Since 7/2005
1/2005 - 6/2005
1/2005 - 6/2005
8/2003 — 1/2005
Spring 2002

Since 7/2001

2000

1999 - 2001

Chair of the Atmospheric Sciences Program

Acting chair of the Atmospheric Sciences Program

Acting leader of the Geophysical Institute’s Atmospheric Sciences Group

Deputy chair of the Atmospheric Sciences Program

Deputy of the Atmospheric Sciences Group head while interim group head was on
sabbatical

Associate professor of Atmospheric Sciences at University of Alaska Fairbanks,
Geophysical Institute and College of Natural Science, and Mathematics,
Atmospheric Science Program

Sabbatical at National Center for Atmospheric Research (NCAR), Boulder, CO,
cooperation with Dr. M. LeMone, Dr. F. Chen, Dr. J. Dudhia, coupling HTSVS
with MM5

University of Leipzig, Heisenberg-fellow™ of Deutsche Forschungsgemeinschaft
(German Science Foundation, DFG) for physical hydrology, responsibility
equivalent to a German C2 professor™

BHabilitation: teaching, research, funding, and service are evaluated comparable to the evaluation for promotion to
associate professor in the American system. In addition, a research thesis has to be written. This thesis will be evaluated by
the peers of the college and external peers.

YA Heisenberg professorship is a prestigious award conferred by the DFG. The Heisenberg award is comparable to the
career award of the National Science Foundation (NSF).

> In Germany, C1 is the lowest and C4 (corresponds to full professor) is the highest rank a faculty can hold.
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1997 - 1999
1996 - 2001
1995 - 2001
1994 - 1997
1993

1988 - 1993

1986 - 1990

1989

1986 - 1988

1985 - 1986

1984 - 1985

University of Leipzig, Habilitanden-scholar of DFG, responsibility equivalent to a
German C1 rank, physical hydrometeorology

University of Leipzig, principal investigator on various grants (see acquisition)
University of Leipzig, teaching various classes (see teaching experience)
University of Leipzig, post-doc/research associate of Dr. Raabe, hydrological
cycle, coupling of an atmospheric and a hydrological model

Fraunhofer-Institut ~ fir ~ Atmosphéarische ~ Umweltforschung,  Garmisch-
Partenkirchen, post-doc of Prof. Dr. E. Schaller, regional climate modeling
University of Cologne, research assistant of Prof. Dr. A. Ebel, advisee of Dr. M.
Laube, EURAD European Acid Deposition Model, parameterization of clouds in a
chemistry transport model

Nuclear Research Facility Julich, summer intern of Dr. H. Heinemann, support in
five field experiments on trace gas transport over complex terrain

State University of New York (SUNY) at Albany, visiting graduate student of Prof.
Dr. C.J. Walcek, comparison of the cloud modules RSM, RADM and ADOM
University of Cologne, research assistant of Prof. Dr. E. Raschke, radiation and
clouds

University of Clermont-Ferrand, research assistant of Prof. Dr. Y. Pointin and Prof.
Dr. D. Ramond, radar observations

University of Cologne, research assistant of Prof. Dr. E. Raschke, Earth’s radiation
budget experiment (ERBE)

Teaching Experiences

Core Classes

e Satellite meteorology

e Cloud physics

e Introduction to Atmospheric Sciences

Special Classes

e Physical hydrometeorology

e Physical hydroclimatology

e Parameterization of hydrometeorological processes
e Paleoclimatology

e Human impacts on weather and climate

e Numeric modeling and parameterization methods

Seminars

e Atmospheric Science Informal Seminar
e Meteorological seminar
e Geophysical seminar

Summer Schools

e Molders, N., 2004. Modeling of frozen soil. IARC summer school on Climate Modeling, Fairbanks,

AK, August 2-6.
e Molders, N., 20

03. Soil-vegetation: Introduction and modeling. IARC summer school on Arctic

Modeling, Fairbanks, AK, July 14-25.
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Students and Post-Docs Sponsored and/or Advised
Undergraduate Students

e Anne Cherry (REU summer intern 2003)

e Pam Spier (REU summer intern 2003)

e Leslie Prochaska (REU summer intern 2002)

e Amy Rulo (REU summer intern 2002)

e Mark A. Olson (2001-2002)

e Sebastian Schmidt (1997-1998)

e Katja Friedrich (1994-1996)

Graduate Students

e Debasish PaiMazumder (PhD, since fall 2005)
e Ted Fathauer (MS, since spring 2005)

e Zhao Li (PhD, since September 2002)

e Balachandru Narapussety (MS, 2004-2005)
e Mihailo Jankov (MS, 2002-2005)

e Ipshita Majhi (MS, 2002-2004)

e Kiristina Fréhlich (Diplom, 2000-2001)

e Wolfram Riuhaak (PhD, 1999-2000)

e Martin Simmel (PhD, 1997-2001)

e Manuela Barth (Diplom, 1999-2000)

e Claudia Stolle (Diplom, 1997-1998)

e Holger Fritsch (Diplom, 1998-1999)

e Katja Friedrich (Diplom, 1997-1999)

Visiting Graduate Students

e Sven Goers (PhD, 2002)

e Franklin Opijha (PhD, 1997-1998)
e Hanneke Luijting (MS, 2004)

Post-Docs

e Christoph Jacobi (1999)

e Detlef Hinneburg (1997-1999)
e Dieter Haenel (1997)

Awards

e Tenure (2004)

e Geophysical Institute Merit Bonus for Excellence in soil moisture research (2003)
e Heisenberg professor (1999)

e Scholarship of the DFG for habilitation (1996)

e Scholarship of the University of Clermont-Ferrand, France (1985/1986)

e Travel award of the DAAD (1985)

Consulting

Tetzlaff, G., Molders, N., 1996. Beurteilung der Modellierbarkeit des flichenbezogenen Eintrags von
Spurenstoffen durch Deposition. Beitrag zur Machbarkeitsstudie fir das UBA F+E Vorhaben 104 02
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818 fir die Entwicklung einer Methodik zur Abschatzung der Gesamtdeposition von Spurenstoffen,
insbesondere Stickstoffverbindungen fir die Novellierung des ECE-Stickstoffprotokolls. pp. 51.

Memberships on Professional Boards/Panels
e UAF representative at the University Corporation for Atmospheric Research (UCAR)

Memberships in Professional Organizations

e American Geophysical Union
e American Meteorological Society
e US Permafrost Association

Guest Editor

Raschke, E., Flossmann, A., Molders, N., Ohmura, A., 1999. Clouds and their impacts on radiation and
photochemical processes. Physics and Chemistry of the Earth. Part B, Hydrology, Oceans and
Atmosphere

Reviewer of International Journals

e Agriculture and Forest Meteorology

e Atmosphere-Ocean

e Atmospheric Research

e Boundary Layer Meteorology

e Contributions to Atmospheric Physics

e Earth Interactions

e Journal of Applied Meteorology

e Journal of Arid Environments

e Journal of Climate

e Journal of Geophysical Research

e Journal of Hydrometeorology

« Journal of Hydrology

e Meteorologische Zeitschrift

* Meteorology and Atmospheric Physics

e Proceedings of the Air and Waste Management Association
e Quarterly Journal of the Royal Meteorological Society
< Regional Environmental Change

e Theoretical and Applied Climatology

Reviewer of Research Proposals

e Norwegian Research Council (2004, 3 proposals)

e Center for Global Change and Arctic System Research (2002, 1 proposal; 2003, 1 proposal; 2004, 1
proposal; 2005, 1 proposal)

e Department of the Army (2003, 1 proposal)

e Deutsche Forschungsgemeinschaft (2002, 1 proposal; 2003, 4 proposals; 2004, 3 proposals; 2005, 1
proposal)

e NSF (2002, 1 proposal; 2004 1 proposal)

e Schweizerischer Nationalfonds zur Forderung der wissenschaftlichen Forschung (Swiss National
Fund for Funding Scientific Research; 2001, 2 proposals)

76



NOAA Climate and Global Change Program FY98 (1997, 2 proposals)
NOAA Climate and Global Change Program FY97 (1996, 2 proposals)

Reviewer of Textbooks

4 book reviews

Convener of Conferences

DACH (German-Austrian-Swiss Meteorologists' Conference) 2001, Vienna, Austria

Deutsche Meteorologen-Tagung (German Meteorologists’ Conference) 1998, Leipzig, Germany,
member of the program committee

EGS European Geophysical Society XXI1I General Assembly 1998, Nice, France

Membership in Working Groups

Member of expert working group on hydrometeorology of the German Meteorological Society
(1998-2002)

Member of the working group of the International Hydrological Program (IHP) of UNESCO,
Development and calibration of coupled hydro-ecological/atmospheric models (1999-2005)

Member of the MM5 working group on land-surface modeling (2000-2005)

Member of the CCSM land surface modeling group (since 2002)

Member of the CCSM biogeochemistry group (since 2003)

Member of the CCSM climate change and variability group (since 2002)

Membership in Committees

External member of a search committee for a professorship in Meteorology at University of
Cologne

Chair and/or member of several graduate student committees in atmospheric science, geology, and
remote sensing

Convener and member of the Geology and Geophysics Department evaluation committee at UAF
(2005)

Member of four peer unit evaluation committees at UAF (2002)

External examiner on graduate student committees of physics and geology

University Service

Chair of the atmospheric science program (since 7/2005)

Acting chair of the atmospheric science program (1/2005 — 6/2005)

Acting leader of the atmospheric science group at the Geophysical Institute (1/2005 — 6/2005)
Deputy chair of the atmospheric science program (8/2003 — 1/2005)

UAF senate alternate (since 7/2003)

Acting atmospheric science group head (spring 2002)

Chair of the atmospheric science informal seminar (since 7/2002)

SSC member of Center for Global Change and Arctic System Research (since 7/2001)

Community Service

Chair of the University Women Association scholarship committee (2002-2003)
Deputy chair of the University Women Association scholarship committee (since 2004)
Member of the University Women Association scholarship committee (since 2001)
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Acquisition

» |IARC cooperative agreement, subproject: $128,406 6/30/2005-2/28/2007 NSF
Modeling of frozen soil and vegetation dynamics

e Graduate student fellowship, Development of a $18,154 9/1/2004-6/30/2005 Graduate
new numerical scheme for HTSVS school
IARC cooperative agreement, Subproject: $4,943,777 3/1/2004-2/28/2005 NSF
Modeling of soil freezing and thawing $77,974

« Search for indirect aerosol effects on Arctic $375,000 10/1/2003-9/30/2006 NASA
clouds

 WCR: Impact of land-use changes and/or radia- $333,244  3/1/2003-2/28/2007 NSF

tive forcing on water availability and the
pathways and interactions of the global and
regional water cycles

e Modeling the impact of permafrost and snow on $58,831 5/1/2002-30/4/2004 NSF
the thermal and hydrologic regimes of the Arctic
= Soil frost and snow metamorphism simulations $100,678 9/1/2001-12/31/2004 BMBF

for the BALTEX-region with a complex hydro-
thermodynamic soil-vegetation scheme

e Uncertainty analysis on the parameterization of $99,086 6/1/2001-3/31/2004 BMBF
processes of the biosphere and hydrosphere in
atmospheric models

e Investigations on the impact of urban aerosol $8,325 6/1/2001-10/31/2002 ASAHI
release and heat island effect on downwind
precipitation in high latitudes

= Investigations on regional water availability DM 9/1/1999-6/30/2001 DFG
under changed climate conditions 225,830

» Development of a module for the investigation DM 11/1/1998- BMBF
of ground water recharge 236,826 12/31/2000

e Effects of accumulated changes in land-use on DM 93,940 1/1/1997-1/31/1999 DFG

the interaction between evapotranspiration, cloud
and precipitation formation
e Development of modules for dry deposition in DM 1/1/1996-12/31/1999 BMBF
complex terrain with heterogeneous surface 347,800
characteristics

Publications in Peer-Reviewed Journals'®

Maolders, N., Luijting, H., Sassen, K., 2005. Use of Atmospheric Radiation Measurements program data
from Barrow, Alaska, for evaluation and development of snow albedo parameterizations. J. Appl.
Meteor. (submitted).

Narapusetty, B., Molders, N., 2005. Evaluation of the soil module of HTSVS by observations and a
theoretically advanced numerical scheme. Mon. Wea. Rev. (submitted)

Molders, N., Kramm, G. 2005. Influence of land cover changes by wildfires on the severity of
thunderstorms in Interior Alaska. Atmos. Res. (conditionally accepted)

Molders, N., Romanovsky, V.E., 2005. Long-term evaluation of HTSVS’ frozen ground/permafrost
component using observations at Barrow, Alaska. J. Geophys. Res. (conditionally accepted)

18Student (co-)authors are underlined.
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Narapusetty, B., Mélders, N., 2005. Evaluation of snow depth and soil temperature predicted by the
Hydro-Thermodynamic Soil Vegetation Scheme (HTSVS) coupled with the PennState/NCAR
Mesoscale Meteorological Model (MMD5). J. Appl. Meteor. 44: 17pp. (in press)

Molders, N., Jankov, M., Kramm, G. 2005. Application of Gaussian error propagation principles for
theoretical assessment of model uncertainty in simulated soil processes caused by thermal and
hydraulic parameters. J. Hydrometeorol. 6: 18pp. (in press)

Maolders, N., 2005. Plant and soil parameter caused uncertainty of predicted surface fluxes. Mon. Wea.
Rev. 133: 3498-3516.

Kramm, G., Mdélders, N., 2005. On the transfer of momentum, sensible heat and matter across the
interfacial sublayer over aerodynamically smooth surfaces. J. Calcutta Math. Soc. 2: 105-120.

Molders, N., Olson, M.A., 2004. Impact of urban effects on precipitation in high-latitudes. J.
Hydrometeor. 5: 409-429.

Kramm, G., Dlugi, R., Mdlders, N., 2004. On the vertically averaged balance equation of atmospheric
trace constituents. Meteorol. Atmos. Phys. 86, 121-141.

Molders, N., Walsh, J.E., 2004. Atmospheric response to soil-frost and snow in Alaska in March.
Theor. Appl. Climatol. 77: 77-105.

Molders, N., Haferkorn, U., Déring, J., Kramm, G., 2003. Long-term numerical investigations on the
water budget quantities predicted by the hydro-thermodynamic soil vegetation scheme (HTSVS) -
Part I1: Evaluation, sensitivity, and uncertainty. Meteorol. Atmos. Phys. 84: 137-156.

Molders, N., Haferkorn, U., Doring, J., Kramm, G., 2003. Long-term numerical investigations on the
water budget quantities predicted by the hydro-thermodynamic soil vegetation scheme (HTSVS) -
Part I: Description of the model and impact of long-wave radiation, roots, snow, and soil frost.
Meteorol. Atmos. Phys. 84: 115-135.

Molders, N., Rihaak, W., 2002. On the impact of explicitly predicted runoff on the simulated atmos-
pheric response to small-scale land-use changes - An integrative modeling approach. Atmos. Res.
63: 3-38.

Tetzlaff, G., Dlugi, R., Friedrich, K., Gross, G., Hinneburg, D., Pahl, U., Zelger, M., Mélders, N., 2002.
On modeling dry deposition of long-lived and chemically reactive species over heterogeneous
terrain. J. Atm. Chem. 42: 123-155.

Frohlich, K., Molders, N., 2002. Investigations on the impact of explicitly predicted snow
metamorphism on the microclimate simulated by a meso-B/y-scale non-hydrostatic model. Atmos.
Res. 62: 71-100.

Kramm, G., Dlugi, R., Molders, N., 2002. Stanton numbers of heat and matter for aerodynamically
smooth surfaces: Basic considerations and evaluation. Meteorol. Atmos. Phys. 79: 173-194.

Maolders, N., 2001. On the uncertainty in mesoscale modeling caused by surface parameters. Meteor.
Atmos. Phys. 76: 119-141.

Molders, N., 2000. Similarity of microclimate as simulated over a landscape of the 1930s and the
1980s. J. Hydrometeor. 1: 330-352.

Friedrich, K., Mélders, N., 2000. On the influence of surface heterogeneity on latent heat-fluxes and
stratus properties. Atmos. Res. 54: 59-85.

Friedrich, K., Mélders, N., Tetzlaff, G., 2000. On the influence of surface heterogeneity on the Bowen-
ratio: A theoretical case study. Theor. Appl. Clim. 65: 181-196.

Molders, N., 2000. Application of the principle of superposition to detect nonlinearity in the short-term
atmospheric response to concurrent land-use changes associated with future landscapes. Meteor.
Atmos. Phys. 72: 47-68.

Molders, N., 1999. On the atmospheric response to urbanization and open-pit mining under various
geostrophic wind conditions. Meteor. Atmos. Phys. 71: 205-228.
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Molders, N., 1999. On the effects of different flooding stages of the Odra and different landuse types
on the local distributions of evapotranspiration, cloudiness and rainfall in the Brandenburg-Polish
border area. Contrib. Atmos. Phys. 72: 1-24.

Molders, N., Raabe, A., Beckmann, T., 1999. A technique to downscale meteorological quantities for
the use in hydrologic models - Description and first results. IAHS Publ. 254: 89-98.

Molders, N., 1998. Landscape changes over a region in East Germany and their impact upon the
processes of its atmospheric water-cycle. Meteor. Atmos. Phys. 68: 79-98.

Molders, N., Kramm, G., Laube, M., Raabe, A., 1997. On the influence of bulk parameterization
schemes of cloud relevant microphysics on the predicted water cycle relevant quantities - a case
study. Meteorol. Zeitschr. 6: 21-32.

Molders, N., Strasser, U., Schneider, K., Mauser, W., Raabe, A., 1997. A sensitivity study on the
initialization of surface characteristics in meso-/y-modeling using digitized vs. satellite derived
landuse data. Contrib. Atmos. Phys. 70: 173-187.

Molders, N., Raabe, A., 1997. Testing the effect of a two-way-coupling of a meteorological and a
hydrologic model on the predicted local weather. Atmos. Res. 45: 81-108.

Molders, N., Raabe, A., 1996. Numerical investigations on the influence of subgrid-scale surface
heterogeneity on evapotranspiration and cloud processes. J. Appl. Meteor. 35: 782-795.

Kramm, G., Foken, T., Mdlders, N., Mdller, H., Paw U, K.T., 1996. On the determination of the
sublayer Stanton numbers of heat and matter for different types of surfaces. Contrib. Atmos. Phys.
69: 417-430.

Molders, N., Raabe, A., Tetzlaff, G., 1996. A comparison of two strategies on land surface
heterogeneity used in a mesoscale [3 meteorological model. Tellus 48A: 733-749.

Spindler, G., Mdélders, N., Hansz J., Beier, N., Kramm, G., 1996. Determining the dry deposition of
S0O,, 03, NO, and NO; at the SANA core station Melpitz. Meteorol. Zeitsch. 5: 205-220.

Molders, N., Laube, M., Kramm, G., 1995. On the parameterization of ice microphysics in a mesoscale
o weather forecast model. Atmos. Res. 38: 207-235.

Kramm, G., Dlugi, R., Dollard, G.J., Mélders, N., Mdller, H., Seiler, W., Sievering, H., 1995. On the
dry deposition of ozone and reactive nitrogen compounds. Atmos. Environ. 29: 3209-3231.

Molders, N., Laube, M., Raschke, E., 1995. Evaluation of model generated cloud cover by means of
satellite data. Atmos. Res. 39: 91-111.

Molders, N., Hass, H., Jakobs, H.J., Laube, M., Ebel, A., 1994. Some effects of different cloud
parameterizations in a mesoscale model and a chemistry transport model. J. Appl. Meteor. 33: 527-
545.

Molders, N., Laube, M., 1994. A numerical study on the influence of different cloud treatment in a
chemical transport model on gas phase distribution. Atmos. Res. 32: 249-272.

Publications in Peer-Reviewed Books

Bronstert, A, Leavesley, G., Molders, N., 2005. Scale issues. In: Bronstert, A., Carrera, J., Kabat, P.,
Litkemeier, S. (Eds.), Coupled Models for the Hydrological Cycle - Integrating Atmosphere,
Biosphere, and Pedosphere, Springer, 21-39.

Carrera, J, Band, L., Bronstert, A., Kabat, P., Mélders, N., 2005. Nonlinearities. In: Bronstert, A.,
Carrera, J., Kabat, P., Litkemeier, S. (Eds.), Coupled Models for the Hydrological Cycle -
Integrating Atmosphere, Biosphere, and Pedosphere, Springer, 97-122.

Molders, N., 2005. Feedbacks at the hydro-meteorological interface. In: Bronstert, A., Carrera, J.,
Kabat, P., Lutkemeier, S. (Eds.), Coupled Models for the Hydrological Cycle - Integrating
Atmosphere, Biosphere, and Pedosphere, Springer, 192-208.

Bronstert, A., Mélders, N., 2005. Framework of the case studies. In: Bronstert, A., Carrera, J., Kabat,
P., Lutkemeier, S. (Eds.), Coupled Models for the Hydrological Cycle - Integrating Atmosphere,
Biosphere, and Pedosphere, Springer, 215-216.
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Maolders, N., 2005. Investigations on the impact of land-use changes using an integrated
hydrometeorological model. In: Bronstert, A., Carrera, J., Kabat, P., Litkemeier, S. (Eds.), Coupled
Models for the Hydrological Cycle - Integrating Atmosphere, Biosphere, and Pedosphere, Springer,
253-256.

Molders, N., Ruhaak, W., 2001. A runoff module for use in an atmospheric model. In: Sutméller, J.,
Raschke, E., (eds.), Modellierung in meso- bis makroskaligen FluReinzugsgebieten - Tagungsband
zum gleichnamigen Workshop am 16./17. November 2000 in Lauenburg, GKSS2001/15, 63-75.

Molders, N., Haferkorn, U., Knappe, S., Doring, J., Kramm, G., 2000. Application of lysimeter- and
tensiometer data for evaluation of a module to couple hydrological and atmospheric models. In:
Gerold, G. (ed)), Heterogenitat landschaftshaushaltlicher Wasser- und Stoffumsétze in
Einzugsgebieten, Eco Regio, 8: 97-105.

Molders, N., Kramm, G., 1999. On the influence of the parameterization of soil and vegetation
processes upon the simulated evapotranspiration. In: Fohrer, N., Doll, P. (eds.), Modellierung des
Wasser- und Stofftransports in groRen Einzugsgebieten. Kassel University Press, 163-172.

Kramm, G., Mdller, H., Schroéder, P., Seiler, W., Dlugi, R., Seiler, T., Foken, T., Mdlders, N.,
Sievering, H., 1995. Modeled vertical profiles of fluxes and concentrations of atmospheric trace
constituents and their modification by chemical reactions. Transactions A&WMA 224-248.

Molders, N., Kramm, G., Laube, M., 1995. The role of parameterized ice microphysics on cloud
structures, dynamics and sufate distribution. Transactions A&WMA 108-127.

Contributions to Books and other Journals

Elbern, H., Klyuchnikova, A., Mélders, N., 2005. A4D-VAR data assimilation system for the Hydro-
Thermodynamic Soil Vegetation Scheme (HTSVS). BALTEX Newsletter (in press).

Maolders, N., Jankov, M., 2004. Assessment of parameter-induced model uncertainty for OSULSM and
HTSVS. AFO2000 Newsletter, 8: 11-14.

Molders, N., Cherry, A., Majhi, I., Spier, P., Klyuchnikova, A., Elbern, H., 2004. Modeling soil frost
and snow for BALTEX: Module development, data assimilation, and evaluation. BALTEX
Newsletter 6: 2-3.

Tilley, J.S., Walsh, J.E., Bhatt, U.S., Mdlders, N., Vavrus, S.A., 2003. Arctic atmospheric and system
modeling: A survey of IARC-related activities. Tohoku Geophysical Journal, 36: 397-409.

Hinneburg, D., Knoth, O., Mdlders, N., Minzenberg, A., Wolke, R., 2001. Subgrid-modeling of dry
deposition. In: Midgley, P.M., Reuther, M.J., Williams, M. (eds.), Transport and chemical
transformation in the troposphere. Proceedings of EUROTRAC Symposium 2000, Springer Verlag,
Berlin Heidelberg, 841-844.

Molders, N., 1998. Sensitivity studies on the impact of flooding on local evaporation, cloudiness and
rainfall. German IDNDR-Series 13: 95-114.

Kramm, G., Mdlders, N., 1996. Investigations on the exchange of water and reactive trace constituents
under consideration of various aspects of heterogeneity. In: Borrell, P.M., Borrell, P., Cvitas, T.,
Kelly, K., Seiler, W. (eds.), The Proceedings of the EUROTRAC Symposium '96. Computational
Mechanics Publications, Southampton, 79-84.

Ebel, A., Hass, H., Jakobs, H.J., Laube, M., Mdélders, N., 1994. Simulation of chemical transformation
and vertical redistribution of air pollutants in clouds. In: Physico-chemical behavoiur of atmospheric
pollutants, proceedings of the sixth European symposium, Varese, 18-22 October 1993, 1035-1039.

Kramm, G., Dlugi, R., Mélders, N., Muller, H., 1994. Numerical investigations of the dry deposition of
reactive trace gases. In: Baldasano, J.M., Brebbia, C.A., Power, H., Zannetti, P. (eds.), Air Pollution
I1 Vol. 1: Computer Simulation, Computational Mechanics Publications, Southampton, Boston, 285-
307.
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Molders, N., Laube, M., Kramm, G., 1994. A scheme for parameterizing ice and water clouds in
regional models. In: Borrell, P., Borrell, P.M., Seiler, W. (eds.), The Proceedings of the
EUROTRAC Symposium '94, SPB Academic Publishing, The Hague, The Netherlands, 839-844.

Molders, N., Hass, H., Jakobs, H.J., Laube, M., Ebel, A., 1994. Consequences of different cloud
parameterizations in MM4 and CTM. In: Borrell, P., Borrell, P.M., Seiler, W. (eds.), The
Proceedings of the EUROTRAC Symposium '94, SPB Academic Publishing, The Hague, The
Netherlands, 845.

Kramm, G., Dlugi, R., Foken, T., Mdlders, N., Miller, H., Paw U, K.T., 1994. On the determination of
the sublayer Stanton numbers of heat and matter for different types of surfaces. In: Borrell, P.,
Borrell, P. M., Seiler, W. (eds.), The Proceedings of the EUROTRAC Symposium '94, SPB
Academic Publishing, The Hague, The Netherlands, 644-648.

Maolders, N., 1994. The impact of cloud parameterization schemes on the distribution of tracer gases.
EUROTRAC newsletter, 4-13.

Molders, N., Ebel, A., Hass, H., Jakobs, H.J., Laube, M., 1992. Parameterization of clouds and its
impact upon scavenging. In: Borrell, PM, Borrell, P., Cvitas, T., Kelly, K., Seiler, W. (eds.), The
Proceedings of the EUROTRAC Symposium '92, SPB Academic Publishing, The Hague, The
Netherlands, 672-674.

Reviewed Theses

Maolders, N., 1999. Einfache und akkumulierte Landnutzungsanderungen und ihre Auswirkungen auf
Evapotranspiration, Wolken- und Niederschlagsbildung. Wiss. Mitt. Leipzig, 15, Habilitation thesis,
pp. 206.

Molders, N., 1993. Wolkenparametrisierung fur ein Chemie-Transport-Modell. Ph.D. Thesis,
Mitteilungen, Institut fur Geophysik und Meteorologie, Universitat zu Koéln, 88, pp. 231.

Molders, N., 1987. Wolkenerkennung in AVHRR Daten mit besonderer Berticksichtigung der Gebiete
uber der Arktis. M.S. Thesis, Institut fir Geophysik und Meteorologie, Universitat zu Koéln, pp. 81.
Molders, N., 1986. L'interprétation des données radar en terme de taux de précipitation au sol. Rapport
de stage a l'institut et observatoire de physique du globe, laboratoire associé de météorologie

physique, Clermont-Ferrand, France (in French), pp. 17.

Status or Final Reports of Research Projects

Maolders, N., 2005. WCR: Impact of land-use changes and/or radiative forcing on water availability and
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Land, Air and Water Resources, Davis, CA, March 2.

Maolders, N., 2000. Landoberflachenmodellierung - Eine Bestandsaufnahme. Fortbildungsveranstaltung
der Deutschen Meteorologischen Gesellschaft, Zweigverein Leipzig. Tharandt, Germany, May 17.
Molders, N., 2000. A new land surface scheme for MM5 climate model. Geophysical Institute,

University of Alaska, Fairbanks, USA, June 15.
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distributed modeling and remote sensing of permafrost/frozen ground. Fairbanks, AK, October 17-
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