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NSF’s Arctic Programs

Basic research on the Arctic Environment

— Contemporary change
— Past change

— Polar processes ocean, biosphere, atmosphere,
cryosphere

Social sciences research - past and present
Research at all scales

ntegration to answer larger questions

nternational collaboration

Science education and outreach
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Presentation Notes
Basic research versus applied: understanding phenomena
Social sciences are in sciences rather than humanities
Emphasis on results that advance fields forward and increasing public understanding of science
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Polar Bear Response to Ice Loss
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Bears on sea ice eat seals and stay active
Bears on land may fast and enter ‘walking hibernation’



Bering Ecosystem Study ~ BEST

Integration and Species .

' -BSIERP Ecosystem
Partnershi

Kittiwakes and murres,
fur seals, walrus
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Forage species:

Juvenile pollock,
myctophids
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Ichthyoplankton, || Bivalves,
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North Slope of
Alaska

Shrubby vegetation is
Increasing

1957 photo by
George Kunkel

2007 photo by
Ken Tape
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Greenhouse Gases and Tundra
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Methane and CO2 release from tundra varies with water

table and permafrost depth
/onaet al. Global Biogeochem Cgcles 2009



Seasonality/Phenology

Caribou still
calve at the
same time

2001
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But the plant
season has
changed

2009

Lol N G

May

Co”aborators: E Fost, M Forchl'lammer, 5 Rysgaarcl Zina Derets‘&y/ National Science Y:ounclation



Northern communities
BT (O B observe their environment is

S A less predictable than in the
Indigenous Observations of .nrc‘tn: Environmental Cha nge past

The Arctic Observing Network
Includes a community based
observing network in the

Bering Sea
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Lake E’gygytgyn, Russia

3.6 M year climate record

~400m of sediment core
recovered in 2009

Russia, Germany and the U.S.
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3.6 MYA meteor formed 11 mile wide crater that was not glaciated



Processes Affecting the

Greenland Ice Sheet

Home » Live fromthe Poles » Expedition 4 » Greenland in Depth » Greenland metywater animstion

Beneath Greenland's glaciers. a huge. flowing plumbing system
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Folar Discoverg, C!ﬂris | inder, Woods
Hole Oceanograp!ﬂic ]ns’citute

Meltwater lakes pool on Greenland's ice sheet each spring and summer, then flow through cracks to bedrock, and outto the ocean.

Alook underthe ice shows how this meltwater forms and flows, and may possilbly raize global sea levels.



Jakobshavn Glacier

Temperature (°C)

Blue: 1957, 1980-1990
Red: 1997-2007 missing 2006
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Sampling from a warm
period 130,000-115,000
years ago




Science Education and Outreach

Science In Education Week, Greenland

Students, educators, and representatives from
Greenland, Denmark and the U.S. travel to
research sites in Greenland for hands-on
experience and to share cultures

Engaging students and the public in
science is a high priority for U.S.
agencies.



Research Initiatives and
synthesis

International Polar Year 2007-2009
IPY and Related Conferences

State of the Arctic, 16-19 March 2010 - Miami, Florida

Polar Science Conference, 8-12 June 2010 - Oslo, Norway

Scientific Committee on Antarctic Research,
3-6 August 2010 - Buenos Aires, Argentina

IPY Conference, 2012 - Canada
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More than 70 projects addressing SEARCH Implementation


Data are synthesized in reports
prepared by bodies of scientists,
policy makers, government and
non-governmental organizations
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Intersection of Science and Policy

Schematic framework of anthropogenic climate change drivers, impacts and responses
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Figure 1.1. Schematic framework representing anthropogenic drivers, impacts of and responses to climate change, and their linkages.
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The U.S. supports scientific research on climate change through numerous agencies. Th



Additional Resources

Arctic Climate Impact Assessment
Arctic Observing Network
Bering Sea Sub-Network

International Polar Year

International Study of Arctic Change
Polar Bears

PoleNet

State of the Arctic

Study of Environmental Arctic Change


http://www.acia.uaf.edu/�
http://www.arcus.org/search/aon.html�
http://www.bssn.net/�
http://ipy.gov/�
http://www.arcticchange.org/�
http://www.uwyo.edu/polarbear/�
http://www.polenet.org/�
http://soa.arcus.org/�
http://www.arcus.org/search�

Education and Outreach

ANDRILL

Arctic Observing Network

Barrenlands Traverse

Bering Ecosystem Study (BEST)

Beneath Arctic Seas

Beyond Penguins and Polar Bears
Encounters: Raven Radio

Ice Planet Earth

Ice Stories

Jakobsavn Glacier studies by David Holland
Journalist Fellowships for Hands-on Science

Penguin Science

Polar Connections
Polar Discovery
Polar TREC

Polaris Project

PolarPalooza

Pole to Pole: Soundprint

Research Opportunities in Antarctica for
Minorities (ROAM)

Student Polar Research and Teacher Training
Teacher’s Domain
What is Climate Change to You?

Zero Emissions Snowmobile Competition


http://www.andrill.org/�
http://www.arcus.org/search/aon.html�
http://www.barrenlands.org/MainPage.html�
http://bsierp.nprb.org/�
http://www.norbertwu.com/index.html�
http://beyondpenguins.nsdl.org/�
http://www.ravenradio.org/�
http://iceplanetearth.org/about.shtml�
http://www.exploratorium.edu/poles/�
http://efdl.cims.nyu.edu/�
http://www.mbl.edu/sjp/index.html�
http://www.penguinscience.com/�
http://k12s.phast.umass.edu/stem/�
http://polardiscovery.whoi.edu/live.html�
http://www.polartrec.com/�
http://www.thepolarisproject.org/�
http://passporttoknowledge.com/polar-palooza/�
http://passporttoknowledge.com/polar-palooza/�
http://soundprint.org/�
http://sel.utep.edu/IPY-ROAM/index.html�
http://www.us-satellite.net/�
http://www.teachersdomain.org/�
http://www.polarhusky.com/�
http://www.mtukrc.org/snowmobile.htm�
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