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About
the
Journal

The journal Arctic Research of the United
States is for people and organizations interested
in learning about U.S. Government-financed
Arctic research activities. It is published by the
National Science Foundation on behalf of the
Interagency Arctic Research Policy Committee
(IARPC). The Interagency Committee was autho-
rized under the Arctic Research and Policy Act
(ARPA) of 1984 (PL 98-373) and established by
Executive Order 12501 (January 28, 1985). Publica-
tion of the journal has been approved by the
Office of Management and Budget.

Arctic Research contains

* Reports on current and planned U.S. Govern~

ment-sponsored research in the Arctic;

* Reports of IARPC meetings; and

* Summaries of other current and planned

Arctic research, including that of the State of
Alaska, local governments, the private sec-
tor, and other nations.

Arctic Research is aimed at national and inter-
national audiences of government officials, scien-
tists, engineers, educators, private and public
groups, and residents of the Arctic. The emphasis
is on summary and survey articles covering U.S.
Government-sponsored or -funded research rather
than on technical reports, and the articles are
intended to be comprehensible to a nontechnical
audience. Although the articles go through the
normal editorial process, manuscripts are not

refereed for scientific content or merit since the
journal is not intended as a means of reporting
scientific research. Articles are generally invited
and are reviewed by agency staffs and others as
appropriate.

As indicated in the U.S. Arctic Research
Plan, research is defined differently by different
agencies. It may include basic and applied
research, monitoring efforts, and other information-
gathering activities. The definition of Arctic
according to the ARPA is “all United States and
foreign territory north of the Arctic Circle and
all United States territory north and west of the
boundary formed by the Porcupine, Yukon, and
Kuskokwim Rivers; all contiguous seas, including
the Arctic Ocean and the Beaufort, Bering, and
Chukchi Seas; and the Aleutian chain.” Areas out-
side of the boundary are discussed in the journal
when considered relevant to the broader scope of
Arctic research.

Issues of the journal will report on Arctic
topics and activities. Included will be reports of
conferences and workshops, university-based
research and activities of state and local govern-
ments and public, private and resident organiza-
tions. Unsolicited nontechnical reports on
research and related activities are welcome.

Address correspondence to Office of Polar
Programs, National Science Foundation, 4201
Wilson Boulevard, Arlington, VA 22230.

Cover tom Douglas (left) and William Simpson (right) sampling snow at a pressure ridge on the sea ice near
Point Barrow, Alaska. The samples are analyzed for mercury, ions, and halogens. The work is part of a
project funded by the National Science Foundation’s Office of Polar Programs on the Arctic coastal
environment. Mercury is mainly deposited in the winter into the snowpack through complex chemical
reactions that require halogens, light, water vapor, and sea ice leads. (Photo by Matthew Sturm.)



National Science Foundation

National Science Foundation research is concerned with the entire Arctic region,
including Alaska, Canada, Greenland, Svalbard, the Arctic Ocean and adjacent seas,
the upper atmosphere, and near space. Research falls principally within eight major
scientific areas: atmosphere, ocean, biology, earth science, glaciology, social science,

engineering, and science education.

The NSF supports a formal Arctic research pro-
gram within the Office of Polar Programs (OPP).
Other divisions and programs throughout NSF,
primarily in the Directorate for Geosciences and
the Division of Environmental Biology in the Direc-
torate for Biological Sciences, support research in
and on the Arctic as part of their overall funding.
Most research grants are awarded on the basis of
unsolicited proposals and are merit reviewed.

The following sections present highlights of
several major programs and selected projects. A
complete listing of NSF-funded Arctic projects
can be obtained from the Office of Polar Programs,
National Science Foundation, Arlington, VA 22230.

Arctic System Science

The Arctic System and the ARCSS Program

The Arctic is a complex system consisting of
physical, biological, and social components that
interact across a wide range of temporal and spa-
tial scales. Sea ice, ice sheets, and permafrost are
key features that distinguish the Arctic from lower
latitude systems. The Arctic system behaves in
ways that are not fully understood, and it has
demonstrated the capacity for rapid, amplified, and
unpredictable change with global implications.
Because of the Arctic’s pivotal role in the earth’s
climate, it is critical—perhaps even urgent—that
we understand this system in light of abundant
evidence that a set of linked and pervasive changes
are underway. What do these changes mean for
the future of both the Arctic and the earth? To
address this question, ARCSS research focuses
on understanding the fundamental characteristics,
dynamics, and controlling principles of the Arctic
system through integration and synthesis of
knowledge from past and ongoing studies.

In 1989 the NSF established the Arctic System
Science (ARCSS) program, an interdisciplinary
program that strives to understand the physical,

chemical, biological, and social processes of the
Arctic system that interact with the total earth
system and thus contribute to, or are influenced
by, global change. ARCSS works towards advanc-
ing the scientific understanding needed to predict
environmental change on a decade-to-centuries
time scale and to inform policymakers on the
anticipated impacts of changing climate on
humans and societal support systems. The pro-
gram is coordinated, managed, and supported
financially by the OPP, with contributions from
other NSF directorates and other Federal agencies
where appropriate. NSF/ARCSS has been success-
ful at establishing partnerships with other Federal
agencies, especially with NASA and NOAA on
projects dealing with Arctic climate and ocean pro-
cesses and modeling research. ARCSS research
continues to contribute to the U.S. Global Change
Research Program.

The ARCSS program adapts its structure and
goals to the progress of its research. This adapta-
tion is achieved through various mechanisms,
including a scientific committee erected by the
research community, that provides a community
perspective on the overall coordination and inte-
gration of ARCSS. To ensure community participa-
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tion, ARCSS has used various methods to develop
new ideas and set priorities, including workshops
and open meetings. Recently the program has
sought to improve its facilitation of dialogue in the
research community and improve the exchange of
ideas between the program and its constituents.
As outlined below, ARCSS is exploring new modes
of pursuing its science and of interacting with the
broader scientific community with the intent of
engaging as many people as possible in a respon-
sive planning process.

The guiding question for ARCSS at present is:
What do changes in the Arctic system imply for
the future?

Planning is focused on three science questions:

* How do the interconnected social, physical,
chemical, and biological systems of the Arctic
operate and interact to define and drive the
Arctic system (broadly defined)?

* How does the Arctic system interact with the
larger earth system?

* What is the trajectory of the Arctic system
and the implications of that trajectory in the
years and decades to come?

An important assumption underlying these ques-
tions is that many changes in the global climate
system affect the Arctic system. Changes in the
Arctic may, in turn, have impacts on the global
system.

To address these questions ARCSS must:

* Advance from a component understanding
to a system understanding of the Arctic;

* Understand the behavior of the Arctic system,
past, present, and future,

* Understand the role of the Arctic as a compo-
nent of the global system; and

* Include society as an integral part of the
Arctic system.

In recent years ARCSS focused on several dis-
ciplinary components—QOcean/Atmosphere/Ice
Interactions; Land/Atmosphere/Ice Interactions;
Human Dimensions of the Arctic System; and
Paleoenvironmental Arctic Sciences (PARCS)—
under which research activities were developed.
(PARCS proposals were considered within the
Earth System History competition at NSF.) This
disciplinary focus was necessary to build commu-
nities and knowledge bases for these disciplines.
However, once that was achieved, the structure of
the program began to evolve to one more amena-
ble to its goal of understanding the Arctic as a
system. Thus, most of these components have
now been replaced by a more proactive ARCSS
committee that guides the system-level thinking

of the program, strives to develop more extensive
connections to a broader array of disciplines for
new ideas, and devotes considerable attention to
fostering ARCSS research efforts during their full
life cycle from inception of ideas through archival
of data, synthesis of results, and communication
of scientific knowledge to the research community
and the public.

Shelf~Basin Interactions

A current example of a process-oriented ARCSS
research activity is the Shelf~Basin Interactions
(SBI) project, established to improve understand-
ing of the role of the large continental shelf seas off
Alaska in marine productivity and the exchange of
water, nutrients, heat, and energy with the perma-
nently ice-covered central Arctic basins. Through
integrated field and modeling efforts, the SBI project
is investigating the effects of global change on
production, cycling, and shelf-slope exchange of
biogenic matter, both seasonally and spatially. To
this end, there are five study objectives deemed
both timely and essential to an improved under-
standing of the effects of global change on pro-
ductivity as it contributes to shelf~basin inter-
actions within the Arctic Ocean ecosystem:

* Understanding the roles of physical processes
in the transport and modification of water and
biogenic materials across the shelf and into
the interior basin;

» Identifying mesoscale oceanographic features
that support locally elevated concentrations
of benthic and pelagic biota;

+ Quantifying upper ocean (water column and
sea ice) primary productivity in relation to the
biomass and diversity of benthic and pelagic
primary and secondary consumers;

* Assessing the relative importance of top-
down as compared to bottom-up controls
over pelagic—benthic coupling, biotic com-
plexity, and carbon partitioning among differ-
ent trophic levels; and

+ Assessing food web changes consequent to
the impacts of changing ice cover and hydro-
graphic parameters on remineralization of
organic matter, recycling efficiency, and bio-
geochemical fluxes.

The SBI project has finished most of its field
activities and is now analyzing the results of its
work and producing scientific summary docu-
ments. It is anticipated that it would eventually
participate in a final phase in which SBI results are
incorporated with other similar results and related
to the functioning of the Arctic system.






