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4.1 Research Support and Logistics

IARPC and Federal agencies will use new
resources targeted for Arctic logistics to enhance
the U.S. leadership role in Arctic research. The
focus on logistics entails:

« Establishment, development, and mainte-
nance of national Environmental Observato-
ries;

» Technology and instrument development;

* Expansion of marine platforms and aircraft
support capabilities;

« Integration of research, education, and Arctic
community interests; and

* Further international collaboration in the
support of research.

The use of the new resources will be guided by
the Arctic Research Commission’s report Logistics
Recommendations for an Improved U.S. Arctic
Research Capability [available from the Arctic
Research Consortium of the United States
(ARCUS) at http://www.arcus.org]. The general
recommendations of the report are:

* Ensure access to the Arctic over the entire
year;

« Increase the availability and use of remote/
autonomous instruments;

* Protect the health and safety of people
conducting research in the Arctic;

« Improve communications and collaboration
between Arctic people and the research
community; and

« Seek interagency, international, and bilateral
logistics arrangements.

Planning will be done in partnership with Native
groups and other advisory bodies and will
respond to merit-reviewed proposals.

For both marine and terrestrial research the U.S.
will improve basic health and safety by providing
access to a pool of emergency beacons, satellite
phones, and GPS receivers. There is also a need to
better integrate traditional knowledge of Arctic
residents with research to broaden our capability
in the Arctic. The U.S. plans to increase the dura-
tion of measurements (especially during the win-

ter) by providing remotely operated instruments
linked with individual researchers in their labs,
with other Environmental Observatories, and with
distance learning centers.

4.1.1 Oceans

The Coast Guard maintains icebreaking facili-
ties for support to other Federal agencies pursu-
ant to interagency agreements and to serve the
Nation’s interests—including security, economic,
scientific, and environmental—in the polar
regions. The Coast Guard has two heavy polar ice-
breakers—the USCGC Polar Star and the USCGC
Polar Sea, which were commissioned in 1976 and
1978—and one polar icebreaking research ves-
sel—the USCGC Healy, which was commissioned
in 2000. During FY 04-05, the Polar Star and
Polar Sea were involved with the Antarctic pro-
gram or undergoing repairs, while the Healy was
dedicated to Arctic operations. The Healy was
away from home port in support of Arctic science
for 205 days (including 12 days of science system
testing) in FY 04, and 185 days (including 11
days of science system testing) were projected
for FY 05.

At about the same time that the Healy became
available, access to U.S. Navy submarines that are
capable of operating in the Arctic largely ended.
The submarines provided a unique capability to
access the whole Arctic Ocean under the icepack
year-round. While the U.S. Arctic Research Com-
mission continues to pursue options to revive or
replace this capability, NSF has begun to fund the
development and testing of a long-range AUV
(autonomous underwater vehicle) to begin build-
ing a capability to range throughout the Arctic
Ocean, perhaps in conjunction with the Healy
or ice camps.

North Pole Environmental Observatory
The North Pole Environmental Observatory is a
Long Term Observatory in the Arctic Ocean. Oper-



ations are based out of Alert, Canada, involving
an annual campaign of mooring deployments and
servicing and hydrographic stations on a transect
from Alert to the North Pole.

An international research team supported by
the NSF established a temporary camp at the
North Pole, laying the groundwork for a five-year
project to take the pulse of the Arctic Ocean and
learn how the world’s northernmost sea helps
regulate global climate. The team deployed a
system of floating buoys and has anchored
devices to the ocean floor to collect data on
everything from the salinity of the water in the
Arctic Ocean to the thickness and temperature
layering of its ice cover. This is the first time such
a congregation of drifting buoys has been placed
at the North Pole.

4.1.2 National Ice Center

The National Ice Center (NIC) is a unique inter-
agency organization with oversight from the
Department of Defense (DOD), Department of
Commerce (DOC), and Department of Homeland
Security (DHS) and responds to both DOD and
U.S. national interests as outlined in Annex |1 to
the 1995 Navy—-NOAA Umbrella Memorandum of
Agreement (MOA). The Naval Ice Center (NAVICE)
comprises the largest component of NIC and
represents the Naval Meteorology and Oceanog-
raphy Command through the Naval Oceano-
graphic Office. The second leg of the triad, DOC,
is represented under the National Oceanic and
Atmospheric Administration’s (NOAA) Office of
Satellite Data Processing and Distribution. The
U.S. Coast Guard’s (USCG) Director of Operations
Policy represents the third member of the triad,
DHS.

NIC’s mission is to provide the highest-quality
operational global, regional, and tactical-scale sea
ice analyses and forecasts, tailored to meet the
requirements of U.S. national interests. It provides
this support to U.S. armed forces, U.S. govern-
ment and international agencies, academic and
scientific institutions, and civil interests. Weekly
global and regional-scale ice extent and coverage
products are produced in support of mission plan-
ning, vessel operations, and scientific research.
More frequently produced tactical-scale ice
analyses and forecasts are tailored to customer-
specified spatial and temporal requirements. Sea
ice features of most frequent interest to operations
include ice edge position, ice thickness, ice con-
centration, areas of compression or heavy defor-

mation, and the location and orientation of open
water or thin-ice-covered leads and polynyas. All
NIC ice extent and coverage products are derived
from a blend of remotely sensed and in situ ocean-
ographic and meteorological data.

NIC ice analyses are crucial to both the safety
of navigation in ice-covered waters and as a U.S.
contribution to international global climate and
ocean observing systems. Real-time raster and
digital ice products are distributed via the Internet
using the NIC home page (http://www.natice.noaa.
gov) and over military networks comprising the
Defense Information Infrastructure.

The U.S. Interagency Arctic Buoy Program
(USIABP), managed by NIC, collects and distrib-
utes surface meteorological and ice drift data. A
historical quality-controlled archive of these data
is available from the World Data Center—A or via
the Internet (http://iabp.apl.washington.edu) from
the Applied Physics Laboratory of the University
of Washington.

The NIC science program, operating with fiscal
support from ONR, NOAA, and NASA, is aimed
at expanding the use of NIC’s products within
the science community and providing a route for
the migration of scientific techniques (such as
algorithms) into the operational environment
but was recently expanded to include five post-
doctoral fellows. The NIC Science Plan (available
at http://www.natice.noaa.gov) summarizes
the activities, interests, and goals of this polar
science program. Current areas of in-house
research include improvements to the next gener-
ation of ice forecast models, study of Antarctic
hydrography, evaluation of passive and active
microwave remote sensing algorithms, refinement
of data assimilation techniques, and improve-
ments to long-term sea ice forecasting tech-
niques.

4.1.3 Land-Based Facilities

Continuing and Expanding
Long-Term Observations

The response to NSF’s first announcement of
opportunity for Long-Term Arctic Observations
indicated that there is significant need in this area.
NSF is now supporting unsolicited proposals to
conduct service observations to be made available
to broad communities particularly to facilitate
long-term observations at sites where there is
already a significant history of observations. It is
envisioned that this area would increase substan-
tially under SEARCH.
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Toolik Field Station

Significant improvements have been made
to the laboratories, power system, communica-
tions system, and living conditions since 1999.
The University of Alaska has, with NSF’s encour-
agement and with significant input from the user
community, developed a long-range development
plan that has been approved by the landowner,
BLM.

Barrow

Approximately 25-30 NSF projects are active
each year, and greater collaboration has devel-
oped between NSF projects and other agencies.
Plans for the future include building the informa-
tion technology infrastructure on the recently
funded T1 link and providing alternative access
to the Barrow Environmental Observatory.

NOAA is supporting the construction of a new
research facility in Barrow to replace the aging
NARL (Naval Arctic Research Laboratory) build-
ings.

Barrow is also the location of the central facility
of DOE’s North Slope of Alaska ARM Climate
Research Facility, of the NOAA Climate Monitor-
ing and Diagnostics Laboratory Barrow Station,
of the only National Weather Service upper air
sounding station on the Arctic Coast of Alaska,
and of the Barrow Environmental Observatory.
Because of this concentration of research facili-
ties, Barrow is likely the most highly instrumented
location in the circumpolar Arctic for climate
research purposes. Engineering design is also
underway for a major research support facility
through NOAA: the Barrow Global Climate Change
Research Facility (http://scifac.arcticscience.org).
This facility will be available for lodging, labora-
tory, and field support for researchers working
in the vicinity of Barrow independent of the
agency sponsoring the work. It is scheduled to
be dedicated during the International Polar Year
(2007-08).

Summit, Greenland

NSF is supporting a series of atmospheric and
snow chemistry measurements at Summit, Green-
land, in collaboration with NOAA. European-
supported projects also continue at Summit,
coordinating their activity with NSF through the
station operator. However, efforts to develop a
joint U.S.—European management of the station
have not yet succeeded because of European
administrative decisions, but progress is expected
in2004.

Circum-Arctic Environmental
Observatory Network

The Circum-Arctic Environmental Observatory
Network is an initiative to provide stronger collab-
orations among existing observatory operators so
that they can leverage each other’s strengths, par-
ticularly in the area of long-term observations and
data standards. It is expected that U.S. observato-
ries (Barrow, Toolik, Summit, North Pole) will learn
from their international counterparts, mostly Euro-
pean, as they implement new capabilities.

Aircraft Support

DOC/NOAA has available hangar facilities for
two H-1N helicopters at Fort Richardson, Anchor-
age, Alaska. These facilities have some additional
space for field equipment, scientific instruments,
and Arctic gear. NOAA aircraft have flown Arctic
research projects while based out of EImendorf
AFB, Eielson AFB, and Thule AFB. NSF, ONR,
and the New York Air National Guard have taken
over the SPAWAR Acrctic Logistics infrastructure
at Thule.

Cold Regions Research and
Engineering Laboratory

A memorandum of understanding between the
National Science Foundation and the U.S. Army
Corps of Engineers has been implemented that
allows NSF-supported engineering and scientific
researchers to use USACE laboratory facilities.
Many of these state-of-the-art facilities are dedi-
cated to cold regions research and engineering
thrusts and are described below. An aggregation
of unique facilities that are nationally and inter-
nationally recognized exists at the Cold Regions
Research and Engineering Laboratory (CRREL).
The main complex is in Hanover, New Hampshire.
In addition, a permafrost research tunnel and
additional coldrooms are located near Fairbanks,
Alaska. Industry and academia often use CRREL’s
unique experimental facilities.

At the Hanover campus the main laboratory
houses 24 low-temperature research laboratories
capable of achieving temperatures as low as
—50°F, special-purpose ice test facilities, clean-
rooms, a chemical laboratory, and two specialty
low-temperature materials laboratories. The Mate-
rial Evaluation Facility can simulate snow and
icing conditions and static and cycling tempera-
tures ranging from —-50° to 120°F and has the capa-
bility to conduct full-scale tests on automotive
vehicles. The High Performance Materials Labora-
tory is used for strength and thermal testing of



many types of materials, including construction,
road, bridge, and composite materials. Specialized
testing machines, such as the Split Hopkinson
Pressure Bar, enable low-temperature, high-strain
materials evaluation to temperatures as low as
—80°C. Other equipment includes thermal cycling
chambers that allow for thermal cycling from -100°
to 100°C and a specially fabricated UV-radiometry
system for exposing testing materials to controlled
doses of radiation.

The 73,000-square-foot Ice Engineering Facility
has three special-purpose research areas: a large
low-temperature towing tank, a 100-foot-long
refrigerated flume for modeling rivers, and a large
hydraulic model room for studying ice effects on
civil works facilities, primarily locks and dams. The
Ice Engineering Facility also houses a snowdrift
wind tunnel.

The Frost Effects Research Facility (FERF)
allows full-scale research on the impact of freeze—
thaw cycles on pavements, foundations, and utility
systems. This 29,000-square-foot facility contains
a 182- by 75-ft soil testing area that can be main-
tained at temperatures below 30°F and 12 large
test cells where soil can be frozen and thawed at
temperatures ranging from as low as —35°F to as
high as 120°F. Six to eight natural freeze—thaw
cycles can be simulated in a single year. The new-
est addition to the CRREL’s experimental capabil-
ity, the Heavy Vehicle Simulator (HVS), is housed
in this facility. The HV'S can simulate the effect of
heavy vehicles on roads and pavements.

At the Alaska campus in Fairbanks, CRREL has
a research permafrost tunnel and maintains a 133-
acre permafrost research site. The CRREL facilities
in Alaska include two coldrooms capable of —30°F
temperatures, a heavy equipment maintenance
shop, a woodworking shop, a soils laboratory, a
shock laboratory, and several Small Unit Support
Vehicles (SUSVs) used as research vehicles.

The Technical Information Analysis Center
(TIAC) serves DOD and the Nation as the most
comprehensive source of cold regions information
in the world. The 24,000-square-foot TIAC pro-
vides a gateway to the world’s information and
research resources for cold regions science and
engineering. The Cold Regions Science and Tech-
nology Information Analysis Center (CRSTIAC)
serves as the Nation’s corporate repository for
cold regions science and engineering data. This
center houses the CRREL library, which contains
30,000 books, 160,000 reports, 450 journals, 450
rolls of microfilm, 250,000 pieces of microfiche, 40
CD-ROM reference titles, and topographic maps

of all 50 states. The Bibliography on Cold Regions
Science and Technology, comprising 53 volumes
dating from 1951, is prepared for CRREL by the
Library of Congress and contains approximately
250,000 citations, including cumulative author and
subject indexes.

4.1.4 Atmospheric Facilities
and Platforms

Because of the strategic location of the Arctic
for observing space-related phenomena, an exten-
sive infrastructure has been established over the
past four decades to observe the Arctic upper
atmosphere and ionosphere. The Arctic is the site
of many ground-based radio, radar magnetic, and
optical observing sites. These sites and many
other smaller facilities have been an important
aspect of the Arctic social structure, providing
economic benefits in remote regions and educa-
tional opportunities for indigenous people.

Among the major upper-atmospheric research
facilities in the Arctic are the Sondrestrom Radar
in Greenland, the High Frequency Active Auroral
Research Program (HAARP) radar in Alaska, the
Poker Flat Rocket and Research facility near Fair-
banks, the Resolute Bay Observatory in Canada,
the Longyearbyen Optical Station in Norway, and
the SuperDARN radar network with sites span-
ning the Western Hemisphere Arctic. These and
other smaller sites are operated in collaboration
with international partners, including academic
and research institutions in Canada, Denmark,
Norway, and Japan.

NASA is establishing a Network for Detection
of Stratospheric Change (NDSC) program at Thule
and Sondrestrom, Greenland, to provide long-term
data on a variety of stratospheric constituents.
NASA and NSF cooperated in a program called the
Program for Arctic Regional Climate Assessment
(PARCA). This involved satellite and airborne sur-
veys of different regions of the ice sheet to estab-
lish patterns of ice sheet thickening and thinning,
along with ground-based surveys to establish ref-
erence data for interpreting airborne and satellite
observations. Ground observations included the
deployment of automatic weather stations and the
analysis of shallow snow pits and deep ice cores.
The results have, for the first time, shown clear
regional patterns in the mass balance of the ice
sheet.

NOAA is involved in shaping a network of Arc-
tic Atmospheric Observatories. It is the objective
of the NOAA program to coordinate these efforts
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for the International Polar Year and beyond. At
present, preliminary discussions have commenced
between the U.S., Canada, Russia, Norway, Fin-
land, and China. Existing and proposed programs
include:

« Long-term trace gas, aerosol, solar radiation,
ozone, cloud properties, and meteorological
observations in Barrow, Alaska, carried out by
NOAA’s Climate Monitoring and Diagnostics
Laboratory Baseline Observatory (since 1973)
and DOE’s Atmospheric Radiation Measure-
ment (ARM) facilities (since 1997). The NOAA/
CMDL Barrow Observatory, a manned atmo-
spheric baseline facility located six miles
northeast of Barrow, has been in continuous
operation since 1973. The Barrow Observatory
focuses on research relating to atmospheric
constituents that are capable of forcing
change in the climate of the earth through
modification of the atmospheric radiative
environment, as well as those that may cause
depletion of the ozone layer. This facility con-
ducts scores of continuous monitoring activi-
ties, including hosting 21 cooperative pro-
grams with universities and other government
agencies. NOAA operates a three-station net-
work of solar UV measurements with sites at
Barrow, St. Paul Island, and Nome. The Barrow
Observatory has expanded its research activi-
ties over its lifetime and expects to be moni-
toring climate change in the Arctic through
the next century, as long as the requirement
continues. Information on CMDL and the Bar-
row Observatory can be found at http://www.
cmdl.noaa.gov.

The Polar Environmental Atmospheric
Research Laboratory (PEARL) in Eureka,
Canada, with new operations to be estab-
lished in 2005 and 2006, and the Alert, Canada,
Global Atmosphere Watch Station (since
1986), sponsored by the Canadian Detection
of Arctic Change (CANDAC) program, Mete-
orological Services Canada (MSC), and the
NOAA Study of Environmental Arctic Change
(SEARCH) program.
Existing and possibly extended observation
program (surface atmosphere, air chemistry,
etc.) in Ny-Alesund, Svalbard, Norway, spon-
sored by the Norwegian Polar Institute (NPI),
the Norwegian Meteorological Institute
(met.no), and the Norwegian Institute for Air
Research (NILU).
* The new Chinese Yellow River (Huanghe)
Arctic Research Station, opened in 2004 on

Svalbard, Norway, by the Polar Research
Institute of China.

« Potential for an upgraded meteorological sta-
tion/Atmospheric Observatory in Tiksi, Rus-
sia in 2007 or 2008, sponsored by the Russian
Acrctic and Antarctic Research Institute,
Rosydromet, NSF, and NOAA.

* The Greenland Summit Station, with additional
atmospheric measurement capabilities and
year-round on-site staff positions to facilitate
upgrading the capabilities of this new Global
Atmosphere Watch station (2004).

» The Pallas, Finland, Sodankyla Global Atmo-
sphere Watch Station, sponsored by the
Finnish Meteorological Institute (since 1994).

» The NOAA High Altitude Long Endurance
(HALE) UAV program, scheduled to test oper-
ations over the Arctic Ocean in 2008-20009.

4.1.5 Central Coordination and
Logistics Information Clearinghouse

Arctic Logistics Information System (ALIAS)

NSF has initiated a project to create a web site
to provide scientists with key information to assist
in planning and executing research programs. An
electronic bulletin board, ALIAS, on the Internet
(http://www.arcus.org/ALIAS/index.html) is
designed to provide information on logistics
resources throughout the Arctic.

This key development has a potentially large
payoff in terms of logistical cost, researcher time,
and safety, with more than 150 NSF-funded
projects in the field each year. The benefit will be
felt not only by the NSF research community, but
also by other Federal agencies and practically all
researchers in the Arctic, with the potential of
commercial applications and investment.

The Department of the Interior supports an
Alaska Office of Aircraft Services (OAS), which
coordinates aircraft services on a reimbursable
basis.

4.1.6 Safety Support to
Individual Projects

Several of the key recommendations in the
Logistics Recommendations for an Improved
U.S. Arctic Research Capability [available from
the Arctic Research Consortium of the United
States (ARCUS) at http://www.arcus.org] con-
cerned improving the safety of researchers in
the Arctic, under the general recommendation
that a U.S. Federal program should “protect the



health and safety of people conducting research
in the Arctic.” Specific recommendations were to:

* Sponsor Arctic travel skills and survival
courses. NSF, through its contractors, offers
three to four field training courses to 60 Arctic
researchers annually.

« Supply portable satellite communications.
IRIDIUM has become the standard for polar
field communications. NSF has reached the
goal of providing each field program that
requires satellite voice communications with
that capability. The next goal is to provide

data communications with reasonable band-
width.

* Support researchers in Russia. Approximately
half of the Arctic falls within Russia or its eco-
nomic zone. Access to the Russian Arctic for
fieldwork has always been difficult, but after
the initial opening up in the early 1990s, work
in Russia is now difficult again and subject
to increased risk compared to western stan-
dards. NSF has taken a leadership role in
examining options that might open Russia to
U.S. scientists.
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4.2 Arctic Data and Information

4.2.1 Arctic Data

The Alaska SAR Facility (ASF) has continued
to serve the polar research community as the facil-
ity for archiving and distributing SAR data. Some
of the major projects served this year include the
Radarsat Geophysical Processing System project;
operational support with near-real-time data (aver-
aging less than three hours turnaround) for the
National Ice Center; and the NOAA Coast Watch
and Alaska Demonstration projects. In addition to
these projects, ASF supports other projects,
which together represent an estimated user
community of 1,400 individual Pls and co-Pls.

ASF has facilitated research and applications
development through involvement with the sci-
ence community, participating in workshops,
attending conferences, and producing and distrib-
uting new products.

ASF continues to serve as the interface with
the Canadian Space Agency, ensuring that data
restrictions are appropriately enforced and that
data are available to the users of Radarsat-1,
whose mission life has exceeded its design life by
more than two years. ASF also plans to continue
reception of ESA’s ERS-2 SAR data and to negoti-
ate with ESA and NASA to participate in the
reception, archive, and distribution segments of
their future missions (Envisat, CryoSat, ALOS).

The National Snow and Ice Data Center (NSIDC)
Distributed Active Archive Center (DAAC) pro-
vides access to cryospheric data for both northern
and southern hemispheres, with the present empha-
sis on the Arctic. NSIDC is chartered and partially
funded by NOAA, through the Cooperative Insti-
tute for Research in Environmental Sciences
(CIRES), to provide snow and ice data services.
The center is under contract to NASA’s Earth
Observation System Data and Information System
(EOSDIS) project as a DAAC, providing snow and
ice data and information services. The DAAC pro-
cesses, archives, and distributes sea ice and snow
cover data from visible, infrared, and passive
microwave sensors, in particular from the special
sensor microwave imager (SSM/I), the moderate-
resolution imaging spectrometer (MODIS), and
advanced very-high-resolution radiometer
(AVHRR) sensors, and related in situ data. The
DAAC s passive microwave data sets include a
20-plus-year time series of sea ice extent and con-
centration for both polar regions. The record will

be augmented by the advanced microwave scan-
ning radiometer (AMSR) onboard the Aqua plat-
form, which was launched in April 2002. Altimetry
and aerosol data sets from the Geoscience Laser
Altimeter System (GLAS) instrument on ICESat
will also be distributed by the NSIDC DAAC.
ICESat was launched in January 2003.

Non-EOS satellite data include the Near Real
Time Ice and Snow in EASE grid (NISE) daily
product, gridded passive microwave brightness
temperatures and sea ice data on CD-ROM,
AVHRR polar subsets at 1.25- and 5-km grids,
and other in situ data. Information on all NSIDC
DAAC data sets may be found at http://www.
nsidc.org/.

NSIDC was chartered by NOAA’s National
Environmental Satellite, Data, and Information
Service (NESDIS) in 1982 to provide a focus for
cryospheric data management activities. NSIDC
operates under a cooperative agreement between
NOAA and the University of Colorado’s Coopera-
tive Institute for Research in Environmental
Sciences. Within NOAA, NSIDC is affiliated with
the NESDIS National Geophysical Data Center.
NSIDC is also the home of the World Data Center
for Glaciology, Boulder. The majority of funding
for NSIDC data management activities comes
from NASA for operating a DAAC for cryospheric
data collected by the Earth Observing System
(EOS) program.

The NSIDC DAAC provides access to EOS
satellite data, as well as ancillary in situ measure-
ments, baseline data, model results, and algo-
rithms relating to cryospheric and polar processes.
NSIDC archives and distributes snow and ice
products from the MODIS instrument aboard the
NASA TERRA and Aqua satellites. MODIS snow
cover extent, sea ice extent, and sea ice surface
temperature products are available in orbital and
gridded formats. These products extend the exist-
ing 30-year record of passive-microwave-derived
snow and sea ice products at greatly improved
spatial and spectral resolution. Other DAAC prod-
ucts are the Near Real Time SSM/I EASE-Grid
Daily Global Ice Concentration and Snow Extent,
and global brightness temperatures from the
Defense Meteorological Satellite Program’s special
sensor microwave imager. In addition to work with
data sets, NSIDC compiles the DAAC Yearhook,
a collection of articles on applications of DAAC
data, written for the general public. (The DAAC



Yearbook is available from NSIDC User Services,
University of Colorado, Boulder, Colorado 80309-
0449; nsidc@nsidc.org.)

As part of a larger joint NOAA/NASA program,
NSIDC works closely with NOAA’s NESDIS Long
Term Archive team to develop a prototype long-
term archive of snow and ice data, metadata, and
products from EOS satellites. This effort will deter-
mine the resource requirements for a level of ser-
vice to the user community that is comparable to
the current level of service provided by NSIDC
for EQS cryospheric data and by the National Geo-
physical Data Center for Defense Meteorological
Satellite Program data and products.

The Arctic System Science (ARCSS) Data
Coordination Center (ADCC) at NSIDC will pro-
vide ARCSS data and information to the scientific
community well into the twenty-first century, con-
sistent with mission objectives and appropriate
peer reviews. The ADCC is the permanent archive
and access point for data collected by investiga-
tors in the NSF’s ARCSS program and serves as a
catalyst for ARCSS integration through data and
information management. Of note is ADCC’s work
to develop an automated system for climate model
output data requests. ADCC averages well over
600 megabytes of data and information down-
loaded per month. These data sets are mostly in
situ and small data groupings rather than NSIDC’s
more typical large, multisensor collections.

NSIDC'’s participation in the joint U.S.—Russian
Environmental Working Group’s Arctic Climatol-
ogy Subgroup to produce Arctic atlases on CD-
ROMs has strengthened connection to data
repositories in Russia.

Investigators associated with NSIDC bring a
polar scientist’s perspective to data management.
Work is being conducted under approximately 30
grants at any time, and topics range from studying
variation in the timing and extent of snowmelt on
the Greenland and Antarctic ice sheets with
passive microwave data to documenting Inuit
knowledge of climate change. NSIDC also seeks
to synthesize and interpret research for the
general public. For example, “State of the Cryo-
sphere” web pages (http://nsidc.org/sotc) present
aspects of snow cover, sea ice, glaciers, and sea
level changes as they relate to climate change.

NSIDC served as co-chair of a World Climate
Research Programme (WCRP) Task Group to
develop a Climate and Cryosphere (CIiC) Science
and Coordination Plan. The plan, which lays a
path for the coordination of the cryospheric
elements of existing projects of the WCRP, was

adopted in March 2000, and a joint Arctic Climate
System (ACSY'S) —CIiC Science Steering Group
was established. The CIiC project addresses inter-
actions among all land and oceanic components
of the cryosphere (snow cover, glaciers, ice
sheets, permafrost and seasonally frozen ground,
freshwater ice, and sea ice) and the climate
system, as well as the role of the cryosphere as a
climatic indicator for monitoring. Significant ques-
tions concern the contribution of glacier melt to
sea level rise, the effects of changes in snow and
ice cover on water resources, and the impacts of
climate change on polar sea ice and on frozen
ground. The text of the CIiC plan is available at
http://mww.npolar.no/acsys/CLIC/clic_may.pdf.

4.2.2 Data Facilities

Archiving and distribution functions for data
required in support of Arctic research are distrib-
uted among all the U.S. national data centers.
Acrctic data are held in global archives at the
National Climatic Data Center (climatology and
meteorology), at the National Oceanographic Data
Center (oceanography), at the National Geophysi-
cal Data Center (seismology, geomagnetism,
marine geology and geophysics, solar and iono-
spheric studies, ecosystems, topography, and
paleoclimatology), and at the National Center for
Atmospheric Research (upper atmosphere and
ionospheric studies). Data sets for a vast array
of cryosphere-specific variables in the Arctic (sea
ice, snow cover, permafrost, etc.) are archived and
distributed through the National Snow and Ice
Data Center (NSIDC) and the World Data Center—
A (WDC-A) for Glaciology in Boulder, Colorado.
These include satellite-derived measurements, in
situ observations, and ancillary information that
have been supported by NASA, NOAA, and NSF.
Global satellite data archives for polar-orbiting
satellites are held by NOAA/NESDIS/National
Climatic Data Center (NCDC) in Asheville, NC.
Included in these archives are:

* Global infrared and visible digital imagery
from the advanced very-high-resolution radi-
ometer (AVHRR) instruments;

» Atmospheric temperature and moisture
data and derived soundings from the high-
resolution infrared radiation sounder (HIRS)
instruments; and

* Global passive microwave data from the
special sensor microwave/imager (SSM/I).
Electronic access to recent AVHRR and HIRS
data is available through the NESDIS Satellite
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Active Archive (http://www.saa.noaa.gov).
Global satellite data archives for the Defense
Meteorological Satellite Program (DMSP)
Operational Linescan System (OLS) data are
held by the National Geophysical Data Center.

The National Oceanographic Data Center
(NODC)/WDC-A is the lead agency in the United
Nations Intergovernmental Oceanographic Com-
mission (I0C) Global Oceanographic Data Archae-
ology and Rescue Project (GODAR). Its goal is to
locate and rescue historical oceanographic data
that are in jeopardy of being lost, including Arctic
oceanographic data.

The Alaska SAR Facility (ASF) also operates
a NASA/EOSDIS, which receives and processes
polar imagery from SARs onboard Canadian
(Radarsat) and European (ERS-2) satellites. The
ASF also carries out a range of tasks in support
of the data, including calibration and the develop-
ment of data analysis tools. A major data analysis
project underway at the ASF involves implementa-
tion of the Radarsat geophysical processor sys-
tem (RGPS), designed to generate high-level prod-
ucts, including ice drift, ice deformation, and ice
thickness.

NOAA’s Environmental Services Data Directory
(NESDD) is a vital window into the U.S. national
data archives, providing a means for scientists to
locate the data they require.

All data acquired at the Department of Energy’s
North Slope of Alaska and Adjacent Arctic Ocean
ARM Climate Research Facility is available on a
near-real-time basis through the ARM Archive
(http://mvww.ARM.gov/data/). ARM devotes
extensive efforts to quality assurance in pursuing

its goal of producing a legacy data set for climate
research purposes. Not only is QA effort expended
prior to data entry into the archive. In addition, if
subsequent problems are discovered that are fix-
able (say, because of initial application of less-
than-optimal calibration factors), data are repro-
cessed and the corrected data re-entered. If that
happens, all previous requestors of the original
data set are informed by email of the availability
of the reprocessing data. Alerts are also included
with distributed data (and subsequently) if there
are any actual or suspected quality problems with
the requested data sets. “Quick Look” graphs are
also available through the archive to facilitate data
browsing.

4.2.3 Arctic Information

Arctic and Antarctic Regions is available for
use from NISC. Comprehensive polar coverage on
this CD offers over 800,000 records compiled by
the major polar regions research organizations in
the U.S., Canada, and the U.K.

A Polar web site, a collaborative project of the
Polar Libraries Colloquy and others, provides a
guide to Internet resources. The address is http://
arktinen.urova.fi/polarweb/.

NOAA has created the Arctic Theme Page
(www.arctic.noaa.gov), which contains overview
material on Arctic science issues aimed at the non-
technical reader. Links are provided to sources of
technical information, pictures, and organizations
active in Arctic science.
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