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Antarctica

a hot issue…



Ferdinand Valk ©2009

Topics
• Antarctica:

– Origins
– Geography
– Relation to environment 

• Antarctica and Climate Change
– Visible change
– Projected change

• Antarctica:
– Visit
– Photographic impression
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Geologic history of AntarcticaMillion Years
Before Present

- 400 Pangea:  Laurasia
Gondwana

Antarctica 45 and 75 degrees South- 200

- 175 Gondwana starts to break up
Africa/South America break off

- 150
India breaks off
Antarctica drifts south

- 125

- 100 Antarctica reaches current location (approximately)

- 80 India speeds away

Australia starts to drift off

Tasmania disconnects 
Isolation of Antarctica complete, circumpolar basin present
Permanent glaciation starts

- 40

0
- 5

Present
Brief warm interlude, glaciation at minimum, permafrost stable
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Rodinia => Gondwana => Laurentia => Pangaea
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200 million year plot with increments of 1 Myr
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Break-up of Gondwana during the last 150 million years 
Motion is relative to earth’s axis of rotation
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Blue Marble with
Topography and
Bathymetry
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Latest ETOPO data
1 arc minute
(NGDC)



Ferdinand Valk ©2009

Antarctic Basin
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Circumpolar 
currents



Ferdinand Valk ©2009

Antarctica’s influence on the atmosphere
(World view GeoSatSignal)
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Wind speed and effect on Sea Ice
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Sea Ice
velocity

as a 
consequence

of the  
katabatic winds
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Thickness of ice cap

Thickness in meters
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Absolute height
above sea level
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Dronning Maud 
Highland

Transantarctic
Mountain 

Range

Gamburtsev
Subglacial
Mountains
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Heinrich Berann

Ocean floor map

1966
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Annually accumulated snow
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This is equivalent to 2 cm up to 2 meters of snow
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Subglacial lakes
and drainage

35 bln tonnes/year



Ferdinand Valk ©2009

Antarctica and Climate Change

•Visible change

•Projected change
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Factors
• Fresh snow/ice added/accumulated
• Drainage from glaciers
• Drainage from sub glacial lakes
• Summer melt
• Sublimation 
• Breaking up of shelves
• Temperature ocean water
• Temperature air circulation
• Global sea level
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Change in annual mean sea ice extent since 1975
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Extrapolated decrease in sea ice extent

1980-2000 average compared to 2080-2100 average
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Change in surface elevation period 1992 - 2004
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cm

Global Mean Sea Level to-day
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Sea level rise: calculated vis-à-vis Measured
Greenland Ice sheet
0.2 +/- 0.1 mm/yr Satellite and tide

Gauge observations
3.1 +/- 0.7 mm per yearAntarctic Ice sheet

0.2 +/- 0.4 mm/yr

Glaciers/Ice caps
0.8 +/- 0.2 mm/yr

Thermal expansion
of Ocean
1.6 +/- 0.5 mm/yr

Estimated contributions
to Sea Level Rise
2.83 mm/yr

Observed Sea Level Rise
3.1 mm/yr
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Global Mean Sea Level model projections



Ferdinand Valk ©2009

Ice cover 20,000 years ago
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Ice cover today
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Warming / 
Cooling

Antarctica
Period

1981 - 2007
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2090: Projected changes in temperature 
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Wilkins Shelf 2008
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Wilkins Shelf
April 2, 2009
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Wilkins Shelf
Image date 
10 April 2009
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Envisat animation 3-5 July 2009
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Antarctica:

Impression of a visit
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Ushuaia
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SkyEye USB
APT receiver
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SkyEye Antenna
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APT terminal at the Bridge



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009



Ferdinand Valk ©2009

941 hPa
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