Welcome to Live from the International Polar Year!

How We Know What We Know:
Looking at Climate Change Through

Polar Science

Friday 16 October 2009 - ¢ am Alaska Daylight Time
(7 am H5T, 10 am PDT, 11 pm MDT, 12 pm CDT, 1 pm EDT)

If you are a U.S. participant joining via telephone, please dial:
1-800-766-1337 and enter the code 54366779 #
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Please note:
» Parficipant using the telephone can mute/unmute by pressing *4 on the phone.
* Today's event will be recorded and archived.



Roll Call

When called, please state your:
v Name
v School / Institution

v' The number of students participating
with you in the same location




Presenters - Arctic

Julie Brigham-Grette
Department of Geosciences
University of Massachusetts Amherst
Amherst, Massachusetts, USA

Tim Martin
Earth Science Teacher

Greensboro Day School
Greensboro, North Carolina, USA




Presenters - Antarctic

Ross Powell

Dept. of Geology & Environmental
Geosciences &

Analytical Center for Climatic and
Environmental Change

Northern lllinois University
Dekalb, lllinois, USA

Louise Huffman

Education & Outreach Coordinator
ANDRILL

Antarctic Geological Drilling
Naperville, lllinois, USA




Geography of the Poles

Continental landmass Deep Ocean
covered with glacial ice surrnunde:’:l by Land
surrounded by Ocean and world’s largest

continental shelves



Earth in the Balance
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What makes this a habitable planet?

What results from the contrast between the
tropics and the poles?



Earth in the Balance: Heat Distribution

-
2
—
A
IS
o
D
Z




Earth in the Balance:
Heat Transport

Two ways to move heat :
Ocean currents
and
Atmospheric Circulation



Average depth of Arctic Ocean:
1038 meters (3407 ft)

Deepest point in the Eurasian Basin:
5450 meters (17,881 ft).
Entire basin :

1.5 times the size of the
contiguous US

Best known for its ice cover!
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The Greenhouse effect
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Some solar radiation is Some of the infrared
reflected by the atmosphere radiation passes through
and Earth's surface the atmosphere and is
Solar radiation passes through Outgoing solar radiation: lost in space
the clear atmosphere 103 Watt per m? Net outgoing infrared radiation:
NN Incoming solar radiation: : . - 240 Watt per m*

343 Watt per m*

G

Some of the infrered radiation is
absorbed and re-emitted by the
: : S greenhdlise gas molecules, The
Net incoming solar radiation: . _ direct@fect is the warming ol.the
240 Watt per m® RO Earth's surface and the troposphere.
Surdace gains more heat and
infrared radiation is emitted again

Solar energy Is absorbed by the :

Earth's surface and warms It.. .. and |s converted into heat causing |
168 Watt per m* tha emisslon of lengwave (Infrared)
E A (= T H radiation back to the atm os phere
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Couroae Charagan Univanty Colage, Univasityof Oxterd, EPA IRCC,



Temperature anomaly (°C)

Temperature and CO, Records

Thousands of Years Ago
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Climate change in the Past

Lake core
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*Continent surrounded by
sea ice

+Coldest continent
*Driest continent
*Highest continent

*Biggest ice sheet & ice
shelves



Antarctic Ilce Sheethas been around
at least 34 million years

but what of its future?




Future
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Coolest scenario
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Warmest scenario

«—Permanent Antarctic ice sheet develops

«— Major Antarctic glaciation

«— First Antarctic ice sheet

«— Extinction of dinosaurs

: 10
Global temperature (°C above present) ™ =™

Permanent
ice sheet

Oscillatory
ice sheets

Largely
ice-free




below present

sea leve

Mountains
Valleys

Flooding by
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EAST ANTARCTIC ICE SHEET

WEST ANTARCTIC ICE SHEET TRANSANTARCTIC MOUSTAINC:




WEST ANTARCTIC ICE SHEET
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Sea Level Rise and Population at Risk in
Southeastern U.S.

Sea Level Rise in
Meters
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Population Affected
in Millions

3
v.D
9
13
17

19
Rowley et al., 2007

A big concern is sea level
rise from melting ice sheets:
Greenland, Antarctica

South Florida
Shoreline Change after a
1-Meter Rise in Sea Level




Main Contributors to Rising Sea Levels

How much water is s
in ice sheets? e |

2-6% of all water on Earth Ocean Warming | TR ll2 o, o

Glaciers and | s 0.5
ice Caps | NN 0.77
Glllnlinl;l 10.05
lce Sheet | W0.21

Antarctic Ilce | m0.14
Sheet | W 0.21

Observed Total | m———— 1.5
Sea Level Rise | I . |

70-80% of all fresh water on Earth

SOURCE: Intergovernmental Panel on Climate Change Report,
Climeate Change 2007 : The Plysical Sceence Basis

Sea Level Equivalent

~60m sea
level rise

3-5m sea
level rise

Matars of Saa Laval



Vulnerable elements of Antarctic cryosphere under warming

-5°C *
Faraday

Larsen Ice Shelf breaks up catastrophically in 2003



Glaciers surge into ocean after me shelves cﬂllapse

."-.f::. Ty, Wl EL | ".
E , _-i a3 tt TACE &
& 5 F

Antarctica is
warming
faster than

previously
thought!




MIS--McMurdo lce
Shelf Project--2006
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SMS—Southern
McMurdo Sound

Project--2007

MIS Project SMS Project
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Curation

It's a dirty job!
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www.andrill.org/education
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Project Circle C252: Climate Change Student Summits



Questions?

When asking a question, please state clearly:
v Your Name
v" Your School/Organization
v" Your State or City and Country
v" Who the question is addressed to
v Your Question




Register for Upcoming Live Events at :
www.polartrec.com!



Thank You!

The archive of this event will be available shortly

: WWW.polartrec.com!

If you have further questions, please contact us at:
info@polartrec.com or call 1-907-474-1600

ARCUS
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