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The Law Dome ice cap adjoining the main East
Antarctic ice sheet in Wilkes Land between longitudes
110 aE and 116 aE is about 200 km in diameter with a
maximum surface elevation of 1389 m. Satellite radar
altimetry results (ERS1-2) and ice flow modeling by us-
ing annual layer data derived from the deep ice cores
show that the ice cap is currently close to steady state.
Law Dome is characterized by a complete range of ice
formation zones with extraordinarily large accumula-
tion gradient from west to east from negative values in
the ablation zone to about 4 m a-1 net accumulation in
the dry snow zone. As an analogue of the main Antarc-
tic ice sheet, Law Dome is an ideal location to examine
ICESat capabilities and data quality and to perform
detailed studies of seasonal and interannual changes in
surface elevations. So far, data from the three 8-day re-
peat cycles crossing over the ice cap in February-March,
2003 are analyzed. The average separation between the
repeat tracks and a reference track varies from 354 to
930 m. To inter-compare the elevations from the three
profiles, the elevations are corrected for the cross-track
slope estimated from the three profiles to obtain the
respective elevations along the reference track. Com-
parisons of the derived elevations for different cycles
show the high accuracy of the ICESat data with stan-
dard deviation of 30 cm for the entire crossing range
and 6 cm for the lower slope region near the summit.
The preliminary data also reveal systematic changes in
surface roughness, with higher values at low elevations
due to melting and wind erosion features, and minimum
values near the summit that well agree with ground ob-
servations.
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To map mass balance changes of major drainage
basins over a relatively short period, ICESat is de-
signed to measure surface elevation changes with an
accuracy of 1.5 cm/year for spatial averages of mea-

surements over areas of 100 km?. To achieve this accu-
racy different post-launch calibration-validation (CV)
approaches are used to identify and to remove the non-
geophysical artifacts from the data products. As part of
the CV effort detailed surface topography was mapped
by NASA’s Airborne Topographic Mapper (ATM) scan-
ning laser over sites in Greenland, western US and the
Dry Valleys in Antarctica. Ice sheet surface elevations
mapped by airborne laser altimetry surveys also serve
as baselines for the ICESat mission. Here we present
results from two different projects in the Antarctica.
Detailed surface topography, derived from ATM data,
is used to verify the ICESat products over the Dry Val-
leys. Surface elevations, mapped by the University of
Texas airborne system (former Support Office of Air-
borne Geophysics), serves as baselines to map changes
over the West Antarctic Ice Sheet ice streams. ATM
surveys were conducted over the Dry Valleys in Decem-
ber 2001 in collaboration with NSF and USGS. In ad-
dition to survey candidate calibration/validation sites
for the ICESat mission, the campaign was going to sup-
port NSF projects and to provide data to evaluate the
potential of the use of laser altimetry in the Antarc-
tica. The survey resulted blanket coverage over sev-
eral sites. We have developed a procedure using ro-
bust estimation techniques to remove the outlier obser-
vations and to interpolate the data into regular grids
(DEMs). The ICESat elevation and waveform products

were verified by comparing them with the DEMs and
with simulated waveforms. Surface reflectivity, nec-
essary for the waveform simulation, was derived from
satellite imagery. The stable terrain of the site makes
it ideal for serving as benchmark surface throughout
the ICESat mission. Precise repeat laser altimetry sur-
veys were conducted with the SOAR system in 1997/98
and 1999/2000 over portions of the Whillans ice stream
and ice streams C and E, West Antarctica. It is well
known that these ice streams are undergoing substan-
tial changes in length, width, thickness and speed at
decadal and shorter changes. We determined elevation
changes during the last 5 years by comparing elevations
measured by ICESat over the 8-day repeat orbits with
the results of the SOAR surveys. We plan to use the
91-day repeat ICESat data to investigate the details of
the surface change pattern.
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Planning is underway to hold an International Po-
lar Year in 2007-2008. IPY 2007-2008 stands to be a
significant research opportunity to further our under-
standing of polar regions and polar processes. The In-
ternational Polar Year has the potential to capture the
public’s imagination and convey the crucial role that
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the polar regions play in global systems. IPY 2007-2008
is envisioned to be an intense, international campaign
of coordinated polar observations and analysis, which
will be bipolar in focus, multidisciplinary in scope, and
truly international in participation. The vision is for
many nations to work together to gain holistic insights
into planetary processes, targeted at exploring and in-
creasing our understanding of the poles and their roles
in the global system. The concept of an International
Polar Year 2007 - 2008 has been endorsed and advanced
by a broad range of global and polar research groups.
Earlier this year, the International Council for Sci-
ence (ICSU) formed an International Polar Year Plan-
ning Group (IPY-PG) which met for the first time at
the end of July. The Planning Group discussed ways
to create an open process that encourages broad in-
put from the international community. The Planning
Group began to describe the desired goals of IPY 2007-
2008, which should address compelling science issues
through multi-national programs, enable scientific pro-
grams which would not otherwise occur, attract and
develop the next generation of polar scientists, and en-
gage the public. The Planning Group has identified
three overarching themes that we hope can serve as the
foundation for IPY 2007-2008: Exploring the Earth’s
Icy Domains, Decoding the Role of the Poles in Global
Change Understanding Polar Processes. The Planning
Group envisions focused research activities under each
of these major themes. For example, a program to ex-
plore the sub-ice environment of East Antarctica would
fit under the theme Exploring the Earth’s Icy Domains,
a program of Integrated Polar Observing Networks in-
cluding environmental instrumentation would fit un-
der Decoding the Role of the Poles in Global Change,
and a collaborative effort to study the stability of the
cryosphere would fit under Understanding Polar Pro-
cesses.
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The polar regions, fascinating yet distant and cold
places, hold the keys to our changing world. While the
upcoming IPY is the 50th anniversary of the Interna-
tional Geophysical Year and the 125th anniversary of
the first International Polar Year, it also falls at a cru-
cial time in rapid changes in environmental and social
systems that may affect all peoples of the Barth. Fur-
ther warming of the Arctic, changing ecosystems and
opening pathways for ocean travel, impact not only
the people there but also the shipping, economics, and
strategic considerations of distant nations. Yet poten-
tial further warming of the Arctic may be understood
by clues in the Antarctic ice. How are the polar regions
changing, and how swiftly may those changes affect the
entire Earth? This is but one question emerging from
community discussions of the science of the upcoming
IPY. Our emerging ability to investigate previously un-
explored areas is increasing our understanding of the
wide world we live in, through interdisciplinary studies
and tools for connections. Autonomous vehicles, ge-
nomics, and remote sensing technologies are just a few
of the emerging areas that may provide new tools for in-
vestigating previously inaccessible realms. At the same
time, tools such as the internet are making the world
smaller, enabling instant communications between the
peoples of the world. Joint international investigations
enhance our ability to understand one another as well
as our ability to understand our world and our universe.
Rapid communications and international involvement
can revolutionize the way we educate young scientists
and our future leaders in a complex and changing world.
Involving and educating people - young scientists, col-
lege students, school children, and the public - will be
included as hallmarks of the IPY. The people are here.
New tools are emerging. The ideas, or scientific goals,
of the IPY are being crafted jointly through broad in-
volvement of the scientific community, through meet-
ings, conversations, and web-based discussions. This
presentation will describe the process that the U.S. Na-
tional committee has employed to nurture the evolution
of the IPY, and will describe the new report that is be-
ing prepared based on this process.
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International research organizations including the

International Arctic Science Council, the Arctic Ocean
Sciences Board, the Scientific Committee on Antarctic
Research, the World Meteorological Organization and
the International Council for Science have announced
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planning efforts toward coordinated international po-
lar research during 2007-2008, the 50th anniversary
of the International Geophysical Year and the Third
International Polar Year. This activity is fueled in
considerable measure by the conviction that coordi-
nated efforts building on advances in support infras-
tructure and in instrumentation technology could lead
to breakthrough discoveries in subjects ranging from
global climate change to astrophysics, oceanography,
and micro-biology, to list just a few of those we have
heard discussed. The National Science Foundation’s
Office of Polar Programs—steward of the U.S. Antarctic
Program, the U. S. Interagency Arctic Research Policy
Committee, and a major source of funding for the ed-
ucation and training of polar scientists, their research
and their field support — has engaged in continuing dis-
cussions about the upcoming Polar Year with officials
responsible for polar research in other U. S. Agencies,
in other nations, with a number of international or-
ganizations, and with the U. S. planning committee
leadership. We have also sought to catalyze thinking
in the research community through workshops and dis-
cussions and have been monitoring the development of
related scientific and educational thrusts. Our goal is
to be poised to support U. S. efforts brought forward
in timely fashion by researchers and educators and to
be ready to facilitate their integration with related in-
ternational efforts. The time is now rapidly approach-
ing when we will need to begin planning for the sup-
port of specific research and education projects. This
talk will summarize NSF activity related to planning
for the 2007-2008 International Polar Year and will ad-
dress ways that NSF’s focus on People, Ideas, and Tools
might support its implementation.

URL: http://www.nsf.gov/home/polar/
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The designation of 2007/08 as the next Interna-
tional Polar Year is well timed. The polar regions are
undergoing rapid changes, with uncertain - but poten-
tially large - impacts well beyond those frigid climes.
Scientists have begun to see the polar regions as bell-
wethers of global change, beginning with stratospheric
ozone depletion (and potential recovery) and extending
to the most recent measurements of ice sheet change.
The connections between the polar regions and the rest
of the Earth system are new and active areas of re-
search. At the same time, our capability to study the
polar regions has never been greater. NASA is nearing
completion of the deployment of the first phase of the
Earth Observing System of remote sensing satellites,
and over 20 instruments with active and passive remote
sensing capabilities in NASA’s current suite of satellites
examine the atmosphere, cryosphere and hydrosphere
of the polar regions. Stable monitoring of polar sea ice
cover have revealed startling trends in recent decades.
Two satellite radar mapping campaigns have produce
detailed topographic maps of Antarctica and are pro-
viding new insights to ice sheet flow characteristics.
Laser mapping of Greenland from aircraft has both doc-
umented change there and prepared the way for a new
space-based capability to map the entire cryosphere.
Many nations of the world have recently enhanced and
articulated their commitment to Earth observation and
the integration of in situ and remote sensing data for
use in prediction of future changes. The world scientific
community is now well positioned to pose and answer
profound questions about polar region change and the
implications for the rest of the Earth system. NASA
and its domestic and international partners will be es-
sential and active participants in this international sci-
entific effort in the coming decades.

URL: http://www.earth.nasa.gov/
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The International Polar Year and the Declaration

from the Earth Observation Summit combine to offer a
challenge and an opportunity to improve our knowledge
of the polar environment. Within the constraints of
available resources, NOAA will strive to emphasize po-
lar observations during the IPY period. Among activ-
ities currently foreseen are publication of newly avail-
able and recalibrated historical data sets, accelerated
deployment of in situ oceanographic sensors, full-scale
operation of a network of Arctic atmospheric observato-
ries, increased observation of the polar portion of the

carbon cycle, improved access to polar satellite data,
and an effort to ensure that all of this information is
available to the broad science community. Many of
NOAA’s planned activities would benefit from close co-
ordination with activities of other U.S. agencies and
with agencies of other nations. The IPY offers an op-
portunity to improve collaboration and sharing of ex-
pensive observation platforms and other support facil-
ities. Should the will and resources be available, the
IPY could be the catalyst for a 3-5 year deployment
of a robust pan-Arctic network of oceanographic moor-
ings to obtain a synoptic view of Arctic Ocean circu-
lation and ice thickness. This could allow more confi-
dent specification of a decadal-scale observing system
for the Arctic Ocean. For the Arctic region, NOAA
will look to the U.S. Climate Change Science Program
and the Study of Environmental Arctic Change and its
sub-programs for scientific guidance and priority.
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In 1956 I sailed for Antarctica to spend 18 months
as a graduate student participating in geophysical-
glaciological investigations , as part of the 18-month
IGY. This led to a career in geophysics, which has
taken me to all of the continents and oceans. As we ap-
proach the IPY 2007, the changes in technology and our
understanding of the earth over the past half century
are breathtaking to contemplate. Although 70 coun-
tries participated in IGY, the disciplines were restricted
to geophysics. Originally the Third Polar Year, the
name was changed to IGY in 1952, at the suggestion
of Sydney Chapman. The geographical area comprised
the entire earth. The highest priority was given to
”problems requiring concurrent synoptic observations
at many points involving cooperative observations by
many stations.” One category was reserved for research
on topics such as ocean levels, weather patterns, and
the distribution of glacier ice ”to establish basic in-
formation for subsequent comparison at later epochs.”
IPY 2007 seems such an epoch. A major international
efforts was concentrated in Antarctica, although only
12 counties participated. Glaciology, seismology, auro-
ral studies, ionospheric soundings, magnetic field mea-
surements, and other solar-terrestrial, and meteorolog-
ical observations comprised the scientific station activi-
ties. The only major field activities away from the sta-
tions were the oversnow geophysical-glaciological tra-
verses, which made seismic measurements of ice thick-
ness and other ice properties; gravity and magnetic
anomaly profiles; and determination of snow accumu-
lation and mean annual temperature. The most inten-
sive of the oversnow traverse programs were those of the
U.S. and USSR. Geology and topographic mapping were
excluded from the Antarctica because of potential com-
plications due to territorial claims and the possibility of
mineral resource discoveries. Despite this, significant
geologic findings, such as the discovery of the Dufek
intrusion, were made by glaciologists and geophysicists
with geologic training. Biology was not an IGY disci-
pline, but even in this case, noted ornithologist, Carl
Ekland (at Wilkes Station), carried out significant in-
vestigations of skuas. Physical oceanographic investi-
gations resulted in geologic and biological sampling of
the sea floor as well. A very few of the significant ac-
complishments of the IGY include the discovery of the
Van Allen belts (the symbol of the IGY was a satel-
lite circling the earth); the observation (at Mauna Loa)
and recognition of the rapid global increase in carbon
dioxide; the first major models of Arctic sea ice forma-
tion, decay, and drift; and the mapping of the midocean
ridge system. In Antarctica, a first approximation of
the mass of the ice sheet including the order of mag-
nitude thicker ice than previously known (4 km) was
a highlight. A baseline of mean annual temperatures
measured (to about 0.1 degree accuracy) at about 40
km intervals along thousands of km of oversnow tra-
verses was defined. Three World Data Centers were
established; scientific results and data were deposited

and made freely available to all. The peaceful inter-
national cooperation in Antarctica led directly to the
signing of the Antarctic Treaty in 1959, with the first
disarmament and freedom of inspection and scientific
investigations clauses in history, covering a large area
of the earth. I anticipate even greater international
scientific cooperation from the IPY 2007. A new gen-
eration of polar scientists was developed as a result of
IGY; a few of us are still active in Antarctic research.
A similar result will provide continuity for the next 50
years.
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As geoscientists attempt to integrate education and
research across different institutions, cultures, and age
groups, it is instructive to examine earlier attempts to
interest students and the public in science. The U.S.
National Committee for the International Geophysical
Year (IGY, 1957-58) developed a poster series, asso-
ciated classroom activities, publications and newslet-
ters, and a set of thirteen half-hour films to explain
the disciplinary and interdisciplinary findings of IGY.
This presentation describes the lessons learned by the
IGY scientists who participated in the education and
information projects.
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The polar regions have a large influence on the
earth’s climate, and they contain records of how and
why climate has changed in the past. In order to un-
derstand how climate might change in the future, and
to determine the extent to which climate is changing
now, we need to understand how polar regions influ-
ence climate. The international ice core community
has been discussing interrelated Arctic and Antarctic
projects for the investigation of climate on time scales
of one to a million years. Some of the key questions are:
How will the current interglacial period end?; What is
the role of Greenhouse gases in climate change?; What
are the triggers for abrupt climate change?; How do
the Arctic, tropics and Antarctic interact during cli-
mate transitions?. Projects being discussed include: 1)
development of a spatial array of Arctic and Antarctic
climate records spanning the last deglacial, 2) recovery
of climate records with decadal time resolution from the
end of the last warm period that was similar to current
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