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Foreword

The Arctic Research Consortium of the U.S.
(ARCUS) hosts the Arctic Forum annually in con-
junction with the ARCUS annual meeting to provide
an opportunity for arctic researchers in all disciplines
to interact with colleagues and agency representatives
during oral presentations, a poster session, and
informal gatherings. This collection of abstracts
represents presentations at the Arctic Forum held 16–
19 May 2000, in Washington, D.C.

The ARCUS annual meeting and Arctic Forum
are the culmination of each year’s efforts to represent
the arctic research community on behalf of ARCUS’
41 U.S. and international member institutions.
ARCUS serves its member institutions by acting as a
communication channel, providing information
about current research activities and arctic science
issues to the research community, as well as inform-
ing agencies and the public about arctic research.
This work is done at many levels, including newslet-
ters and other publications, electronic communica-
tions, K–12 education projects, workshops, and
symposia like the Arctic Forum. The Arctic Forum
provides access for individual researchers to informa-
tion on research, education, and facilities projects
outside of their field, which has lead to many success-
ful collaborations. Since its inception in October
1994, the Arctic Forum remains one of only a few
interdisciplinary arctic science meetings. The Arctic
Forum abstract series begins with Arctic Forum 1998.

This abstract volume illustrates the diversity
and interdisciplinary nature of arctic research today.
Dr. Warren M. Washington of the National Science
Board gave the keynote address about current NSF
research initiatives and Mr. George Harper of the
Blacks in Alaska History Project gave a special
presentation about Captain Michael Healy, for whom
the USCGC Healy is named. The Arctic Forum also
provides student winners of the annual ARCUS
Award for Arctic Research Excellence with the chance
to present their research to a diverse audience of
experts in arctic research.

As executive director of ARCUS, I appreciate
the efforts of the many researchers who share their
results with the community through the Arctic
Forum. We thank Wieslaw Maslowski for chairing the
Forum and the National Science Foundation for
supporting this opportunity. Renée Crain of ARCUS
edited this abstract volume; Diane Wallace, Sue
Mitchell, Alison York, and Alison Carter provided
editorial and technical assistance. We invite you to
join us at the Arctic Forum in 2001.

Wendy K. Warnick
Executive Director
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The BERPAC (Bering Sea-Pacific Ocean) Re-
search Program, established in 1977, represents a
strong U.S.-Russian science partnership. Long-term
studies of the Bering and Chukchi sea ecosystems
have determined key processes and the current health
of these fragile environments. The Bering and
Chukchi seas are unique basins of the World’s Oceans
and are situated in the subarctic and arctic zones.
They are characterized by a combination of unique
physical and chemical conditions and processes
resulting in a wide species diversity of marine organ-
isms, as well as in high biological productivity. The
Bering and Chukchi seas, like other arctic marine
ecosystems, play an exceptional role in global climate
processes and, in particular, in the fate of atmo-

BERPAC: A long-term ecological research program of the Bering
and Chukchi seas and Pacific Ocean

Gregory Smith, Biological Research Division (BRD) Science Advisor,
USGS, 12201 Sunrise Valley Drive, MS 301, Reston, VA 20192,
Phone: 703/648-4071, Fax: 703/648-4039, gregory_smith@usgs.gov

*Jacqueline M. Grebmeier, SBI Project Office, Department of
Ecology and Evolutionary Biology, The University of Tennessee, 569
Dabney Hall, Knoxville, TN 37996, Phone: 865/974-2592, Fax:
865/974-3067, jgreb@utkux.utk.edu

Steven Kohl, U.S. Fish and Wildlife Service, Office of International
Affairs, 4401 North Fairfax Drive, Suite 730, Arlington, VA 22203,
Phone: 703/358-1785, Fax: 703/358-2207, steven_kohl@fws.gov

Alla V. Tsyban, Deputy Director, Institute of Global Climate and
Ecology/Corresponding Member Russian Academy Sciences,
20-b Glebosvskaya str, Moscow 107258, Russia, Phone: +7/095-160-
2409, Fax: +7/095-169-0252, tsyban@cityline.ru

* presenter

spheric carbon dioxide. The arctic and subarctic
ecosystems are highly vulnerable to perturbations and
human impacts.

The goals of the BERPAC program are:
1) determine oceanographic and hydrochemical
processes in the Bering and Chukchi seas; 2) under-
stand the state of biological processes occurring in the
pelagic and benthic environments; 3) study the
biogeochemical cycles of contaminants in the Bering
and Chukchi seas; 4) understand processes determin-
ing the assimilative and adaptive capacity of arctic
marine ecosystems with respect to contaminants and
climate change; and 5) assess the ecological conse-
quences of anthropogenic impacts, including climate
changes, in the region of the Bering and Chukchi
seas.

The attributes of the BERPAC program including
long-term time series observations in the region
(about 20 years), repeated sampling of standard
spatial locations in both seas, an interdisciplinary
approach to ecosystem investigations, regular conven-
ing of joint expeditions and scientific symposia in
Russia and the U.S., and systematic publication of
monographs. To date, there have been six integrated
ecological expeditions in the Bering, Chukchi, and
East Siberian seas, and northern Pacific Ocean (1977,
1981, 1984, 1988, 1993, and 1995). In addition,
more than 20 symposia and seminars, seven mono-
graphs in Russian and English, and many peer-
reviewed scientific papers have resulted from this
international collaboration.

Gregory Smith, Biological Research Division, USGS; *Jacqueline M. Grebmeier; Steven Kohl; Alla V. Tsyban



74 Poster presentations

Clouds are an integral and high-impact element
of the arctic climate system. Clouds-radiation
feedback mechanisms exert strong controls on surface
temperatures, and the resulting rate of annual
melting and re-freezing of the ice pack. Despite their
importance, cloud measurements over the Arctic have
been scarce and approximate. Surface observers are
limited by the extended polar night and frequent
surface ice fogs. Satellite observations have been
hampered by low contrast between clouds and the
underlying ice- and snow-covered surfaces, often
invalidating low-latitude cloud detection techniques.

A year-long cloud data set was taken during the
NSF Surface Heat Budget of the Arctic Ocean
(SHEBA) project with ship-based radar, lidar, and
radiometers. By combining the information from
these sensors, it is possible to retrieve detailed
information on cloud properties, including location
of boundaries, cloud phase, hydrometer sizes and
concentrations, and cloud optical depths; all of which
are germane to the determination of cloud radiation
properties. This data set is being compared to satellite
observations of clouds over the Arctic Ocean and
validated with extensive in situ aircraft observations

Arctic clouds

Taneil Uttal, NOAA/Environmental Technology Laboratory,
R/E/ET6, 325 Broadway, Boulder, CO 80303, Phone:
303/497-6409, Fax: 303/497-6181, tuttal@etl.noaa.gov

Matthew Shupe, NOAA/Environmental Technology Laboratory,
Phone: 303/497-6471, mshupe@etl.noaa.gov

which were taken as a part of the NASA/FIRE Arctic
Clouds Experiment. Using the information from this
diverse array of sensors, the techniques for retrieving
cloud properties are being custom fit to arctic
conditions, and will be applied to long-term
(10-year) radar and radiometer observations of clouds
being taken in Barrow, Alaska by the DOE Atmo-
spheric Radiation Measurement Program. These
measurements will in turn be used to validate the
cloud sensors on the Terra satellite as a part of the
NASA Mission to Planet Earth Validation Studies
Program.

The arctic atmosphere is dry, which means that
the radar data, which is the foundation of these
retrievals, is not contaminated by vapor paths or the
moderate-to-heavy precipitation events, which can be
problematic for millimeter-wave radars.  In addition,
the environmental conditions limit the insects and
other convectively lofted boundary layer targets,
which often clutter the boundary layer at lower
latitudes.  Therefore, radar measurements of arctic
clouds tend to be very “clean.”

Radar-radiometer retrieval techniques for obtain-
ing information on cloud microphysics have been
developed for single-layer clouds that are either all ice
or all liquid.

The preliminary comparisons between radar-
radiometer retrievals of ice particle sizes and liquid

Taneil Uttal, National Oceanic and Atmospheric Administration; Matthew Shupe

continued on next page
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droplets with those collected by research aircraft show
good agreement for cases when clouds are clearly all
ice or all liquid.  Unfortunately, the SHEBA data sets
indicate that simple, single-phase, single-layer clouds
are the exception rather then the rule. Most of the
time, (in excess of 85% depending on season) clouds
are either mixed phase (liquid droplets and ice
crystals mixed in the same volume), or separate ice
cloud layers coexisting in the same atmospheric
column as liquid cloud layers. This provides signifi-
cant challenges for determining cloud properties in
the Arctic both from the ground and from space.
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Between 16 February and 10 March 2000 the
Research Vessel (RV) Jan Mayen performed a detailed
study of the central Greenland Sea in winter. The
purpose of the cruise was threefold.

Firstly, the determination of the winter 2000
hydrography of the central Greenland Sea gyre
region, including the location and depth of convec-
tive events and the structure of the Jan Mayen
Current, especially where it emerges from the East
Greenland Current.

Secondly, the determination of the distribution
and role of sea ice in winter processes in the region
and to match the winter hydrography to the distribu-
tion and physical properties of the pancake icefield
which normally occupies the region influenced by the
Jan Mayen Current. The developing ice cover
contributes a salt flux, via brine drainage, to the
surface water which helps determine the extent and

Summary of ocean-ice physics experiments performed in the
central Greenland Sea in winter 2000

Peter Wadhams, Scott Polar Research Institute, University of
Cambridge, Lensfield Road, Cambridge CB2 1ER, UK, Phone:
+44/1223-336-542, Fax: +44/1223-336-549, pw11@cam.ac.uk

Jeremy Wilkinson, Scott Polar Research Institute, University of
Cambridge, Phone: +44/1223-336-560, jpw28@cam.ac.uk

Nick Hughes, Scott Polar Research Institute, University of
Cambridge, Phone: +44/1223-336-570, neh25@cam.ac.uk

Arthur Kaletzky, Scott Polar Research Institute, University of
Cambridge, Phone: +44/1223-336-573, ak283@cam.ac.uk

Richard Hall, Scott Polar Research Institute, University of
Cambridge, Phone: +44/1223-336-540, rjh55@cus.cam.ac.uk

depth of winter convection.
Finally, the distribution and life cycle of phy-

toplankton in the region during winter. A significant
event of 2000 was the complete failure of the region
to develop the ‘Odden’ ice tongue. Even the East
Greenland ice edge itself lay far to the west of its
normal winter position. This meant that the cruise
became a special opportunity to investigate the
hydrographic, glaciological, and meteorological
factors involved in creating an Odden-free year.

CTD sections revealed that the freshwater layer of
the Jan Mayen Current was absent and that the warm
saline waters of the northern Norwegian Sea had
swept northward, across the Mohn Ridge, into the
Greenland Sea. As a consequence, ice production was
not possible in this region of the Greenland Sea.
Despite this, a large and varied amount of sea ice
work was performed in the East Greenland Current.
Whenever the ship was in ice and weather conditions
appropriate an ice station was performed. These
stations followed a set routine with either pancake/
brash ice being lifted on board for analysis and/or
scientists being lowered onto larger floes for in situ
analysis.

The hydrography not only revealed the absence of
the Jan Mayen Current but also that convection in
the region was limited to less than 1000 m. Further-
more, we were able to confirm the observations with

Peter Wadhams, Scott Polar Research Institute; Jeremy Wilkinson; Nick Hughes; Arthur Kaletzky; Richard Hall

continued on next page
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RV Valdivia from 1999 in that the depth to which
plankton was detected coincided with the penetration
depth of oceanic convection. Below the pycnocline
biomass was virtually zero. Other experiments
performed included the release of ten pancake ice
motion monitoring buoys (PIMMS). These buoys
use low earth orbiting satellites to transmit GPS
position, air and sea temperatures, and in some cases,
the wave spectra back to the UK. Furthermore an
inlet was set up above the bridge of the ship with the
intention of sampling the boundary layer in the
atmosphere for pertinent chemical tracers. The data
gathered on the cruise can be divided into a number
of groups. These are: ice-ocean processes, hydro-
graphic structure, Ocean and ice dynamics, phy-
toplankton, and finally atmospheric chemistry. Each
one of these groups forms a section on the poster.
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Significant reductions in sea ice extent and
thickness have been observed in the Arctic Ocean in
recent years (Vinnikov et al., 1999; Rothrock et al.,
1999). It is not known whether these are long-term
climatic changes, caused by increases in greenhouse
gas concentrations (from anthropogenic sources), or
natural climatic variations on decadal (and longer)
time scales. Global climate models can be used to
simulate whether such changes can be produced by
natural variability, human-induced forcing, or
external forcing from changes in the solar luminosity.
Climate models have improved their representation
of the arctic climate, sea ice, and its variability in
recent years, however, most models still have signifi-
cant biases in the polar regions (Weatherly and
Zhang, 2000).

A global atmosphere-ocean-sea ice general
circulation model (GCM) called the Parallel Climate
Model (Washington et al., 2000) is used in simula-
tions of climate with greenhouse gas concentrations
and sulfate aerosols prescribed from observational

Arctic sea ice trends—observations and simulations with a Global
Climate Model

data (1870 through 1995), and future projections
(1995 through 2100). Simulations that include the
variability in solar flux over 1870–1995 are also
performed. The observed greenhouse gases and
aerosols produce a net warming of about +0.5˚C,
mostly occurring between 1960 and 1995. Arctic ice
thickness decreases by 25% after 1960, and ice area
decreases by 5%. An increase in solar flux of 4 Wm-2

over years 1890 to 1950 causes an additional global
temperature change of +0.3˚C in the model in those
years, including about 0.2˚C warmer for 1995. The
future doubling of CO

2
 and other greenhouse gases

produce an increase in global temperature of 1.25˚C
over 70 years, with significant decreases in arctic ice
thickness and area.

The recently observed decreases in arctic sea ice
extent and thickness are consistent with the overall
‘greenhouse warming’ simulated by the climate
model. However, they are also consistent with the
increase in solar flux, and the dominant mode of the
Arctic Oscillation/North Atlantic Oscillation since
1987.

References:
Rothrock, D. A., Y. Yu, and G. A. Maykut. 1999. Thinning of

the Arctic ice cover. Geophys. Res. Lett. 26, 3469–3472.

Vinnikov, K. Y., and 8 others. 1999. Global warming and
Northern Hemisphere sea ice extent. Science 286, 1934–1937.

Washington, W. M., J. W. Weatherly, G. A. Meehl, A. J. Semtner,
T. W. Bettge, A. P. Craig, W. G. Strand, J. Arblaster,
V. B. Wayland, R. James, and Y. Zhang. 2000. Parallel

John W. Weatherly, Cold Regions Research and Engineering
Laboratory, 72 Lyme Road, Hanover, NH 03755, Phone:
603/646-4741, Fax: 603/646-4644, weather@crrel.usace.army.mil

Warren M. Washington, National Center for Atmospheric Research,
PO Box 3000, Boulder, CO 80307, Phone: 303/497-1321, Fax:
303/497-1348, wmw@ucar.edu

PCM Collaboration Team, National Center for Atmospheric
Research

John W. Weatherly, Cold Regions Research and Engineering Laboratory; Warren M. Washington; PCM Collaboration Team,
National Center for Atmospheric Research
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Climate Model (PCM) control and transient simulations.
Climate Dynamics (in press).

Weatherly, J. W. and Y. Zhang. 2000. The response of the polar
regions to increased CO

2
 in a global climate model with

elastic-viscous-plastic sea ice. J. Climate (in press).
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The primary objective of an NSF/DUE/ATE
project was the development of computer-interactive,
CD-ROM-based training modules in atmospheric,
water resource, and air quality technology, and their
respective field project design and measurement
principles. Although not directly related to the arctic
environment, these training modules introduce the
first- or second-year college student to basic scientific
principles and primary measurement methods and
measurement technologies that would be used in any
environment. There are three CD-ROMs, each
addressing a separate topic. The first is concerned
with atmospheric measurement technology, as seen
through a working scenario of a new hire at a firm
which assesses remote sites for solar and wind energy
potential. The student is introduced to sensors for
temperature, wind, solar energy flux, humidity and
data loggers, and given a site to assess with real data,
working through a real-life decision-making process
to achieve a final assessment. The second module is
centered around water resources and hydrology
covering aspects of measurement technology of

Advanced technological education computer-based training
modules in the environmental sciences for college-level students

Melanie A. Wetzel, Division of Atmospheric Sciences, Desert
Research Institute, 2215 Raggio Parkway, Reno, NV 89512-1095,
wetzel@dri.edu

Randolph D. Borys, Storm Peak Laboratory, Desert Research
Institute, Division of Atmospheric Sciences, PO Box 770799,
Steamboat Springs, CO 80477-0799, Phone: 970/879-8796, Fax:
970/879-7819, borys@dri.edu

stream flow, rain, snowpack, and ground water. The
third module (available summer 2000) is focused on
air quality including sources of pollutants, their
health effects, measurement technologies, and
mitigation strategies. All three modules are designed
to be used as an enhancement of classroom activities
in the environmental sciences or to be the core of a
special class utilizing the modules as a guide and
exercise source. These modules are available for
purchase by contacting the authors and will be
demonstrated at the poster session.

Melanie A. Wetzel, Desert Research Institute; Randolph D. Borys
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Bernie Zak, Sandia National Laboratories

Atmospheric Radiation and Monitoring (ARM)

Abstract not available.

Bernie Zak, Sandia National Laboratories, PO Box 5800,
Albequerque, NM 87185-0755, Phone: 505/845-8631, Fax:
505/844-0116, bdzak@sandia.gov
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Arctic Forum program

Wednesday, 17 May 2000

ENVIRONMENTAL CHANGES IN THE ARCTIC AND THEIR INTERACTIONS WITH PEOPLE
AND THE GLOBAL CLIMATE

8:30 a.m. Welcome and introduction ............................................... Arctic Forum Chair: Wieslaw Maslowski
Member, ARCUS Board of Directors

8:40 a.m. Keynote address: A new environmental initiative for NSF and advances in climate modeling of
the Arctic ................................................................................................ Warren M. Washington

National Science Board

9:30 a.m. The Arctic Oscillation: Implications for arctic research................. John (Mike) Wallace (presenting)
and David W.J. Thompson

Department of Atmospheric Sciences, University of Washington

10:00 a.m. Are recent arctic climate variations consistent with greenhouse projections? ................. John Walsh
Department of Atmospheric Sciences, University of Illinois Urbana

10:30 a.m. BREAK

10:45 a.m. The summer arctic frontal zone as seen in the NCEP/NCAR reanalysis .................... Mark Serreze
Cooperative Institute for Research in Environmental Sciences
National Snow and Ice Data Center, University of Colorado

11:15 a.m. Why is the arctic ice cover so thin? ......................................................................... Drew Rothrock
University of Washington

11:45 a.m. Towards prediction of arctic climate change .................................................... Wieslaw Maslowski
Department of Oceanography, Naval Postgraduate School

12:15 p.m. LUNCH

1:30 p.m. Present and future oceanographic studies in the Canadian Arctic: Change and biodiversity
Eddy Carmack

Institute of Ocean Sciences, Department of Fisheries and Oceans, Canada

2:00 p.m. An update on the study of environmental arctic change ......................................... James Morison
University of Washington
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2:20 p.m. Circulation of Atlantic-derived intermediate water in the Arctic Ocean
William M. Smethie, Jr. (presenting) and Peter Schlosser, et al.

Lamont-Doherty Earth Observatory of Columbia University

2:45 p.m. Decadal variability of the Greenland Ice Sheet mass balance as a cause of the “Great Salinity
Anomalies” in the northern North Atlantic ................................................................. Igor Belkin

Graduate School of Oceanography, University of Rhode Island

3:10 p.m. Millennial-scale global events recorded in El’gygytgyn Crater Lake, eastern Siberia back to 400 ka
Julie Brigham-Grette

Department of Geosciences, University of Massachusetts

3:35 p.m. The continental margin-basin coupling for origin of DOC in the upper halocline of the Arctic
Ocean ....................................................................................................................... Sathy Naidu

Institute of Marine Science, University of Alaska Fairbanks

4:00 p.m. BREAK

4:20 p.m. Presentations of student papers by winners of the ARCUS Award For Arctic Research Excellence
Session Chair: Mark Serreze

4:30 p.m. Foraging strategies of subarctic wood bison: Energy maximizing or time minimizing?
Carita M. Bergman

University of Guelph

4:50 p.m. “If you got everything, it’s good enough”: Perspectives on successful aging in a Canadian Inuit
community.............................................................................................................. Peter Collings

Pennsylvania State University

5:10 p.m. Methane emissions and transport by arctic sedges in Alaska: Results of a vegetation removal
experiment ........................................................................................................... Jennifer Y. King

University of California-Irvine

5:30 p.m. Magma storage and mixing conditions for the 1953–68 eruption of Southwest Trident Volcano,
Katmai National Park, Alaska ............................................................................. Michelle Coombs

University of Alaska Fairbanks

5:50 p.m. Adjourn to Reception

ARCUS Annual Reception and Banquet
Holiday Inn Capitol

Reception: 6:00 p.m. - Discovery I and II
Banquet: 7:00 p.m. - Columbia II

Award Ceremony
ARCUS Award for Arctic Research Excellence

Special Presentation
George Harper

Blacks in Alaska History Project, Inc.
Captain Michael A. Healy: The Man, His Ships, and the Healy
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Thursday, 18 May 2000

ENVIRONMENTAL CHANGES IN THE ARCTIC AND THEIR INTERACTIONS WITH PEOPLE
AND THE GLOBAL CLIMATE

8:30 a.m. Welcome and introduction ............................................... Arctic Forum Chair: Wieslaw Maslowski
Member, ARCUS Board of Directors

8:40 a.m. The impacts of climate change on the arctic coastal Indigenous People .............. Caleb Pungowiyi
Special Advisor on Native Affairs, Marine Mammal Commission

9:10 a.m. Marine mammals and seabirds as indicators of environmental variability in the Arctic . Sue Moore
National Marine Mammal Laboratory, NOAA

9:40 a.m. Zoogeomorphic impacts of animals in the Arctic ......................................................... Kevin Hall
Geography Program, University of Northern British Columbia

10:05 a.m. BREAK

10:20 a.m. Archeology and coastal dynamics of the Gulf of Alaska ............................................ Aron Crowell
Arctic Studies Center, Smithsonian Institution

10:45 a.m. The socio-demography of a native Siberian village ........................................................ John Ziker
Indiana University of Pennsylvania

11:10 a.m. The arctic upper atmosphere as a harbinger of global change and space weather .......John D. Kelly
SRI International

11:35 a.m. Arctic clouds at the edge of Space .............................................................................. John Olivero
Embry-Riddle Aeronautical University

12:00 p.m. LUNCH

1:00 p.m. Poster Session

3:00 p.m. Adjourn
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