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Some context: Antarctica

The highest, windiest,
driest, coldest, iciest, emptiest,
cleanest, darkest, quietest continent.
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Dome C EPICA ice core
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Nitrous oxide (ppb)
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»>Past interglacials were 2-5°C warmer the

(PRI W AT

Carbon dioxide (ppm)

Y

Marine Isotope Stage
12 13 4 151

(5D %)

Temperature proxy

V Masson-Delmotte







Faraday Annual Mean Temperature
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OZO n e H O I e Lasts from 1 Sept to 31 Dec, with peak low from 1 Oct to 1 Nov
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Ozone Partial Pressure (mPa)

» The polar vortex (westerly circumpolar winds) bound the ozone hole;

» They are strongest in winter, when temperatures are coldest (< -80°C);
> Polar stratospheric ice clouds form inside the vortex; they catalyze CFC
/ breakdown to give Cl—, which destroys Ozone

\@,\ |CSU »>The absence of O, (a greenhouse gas) cools the temperature by 15°C;

> Loss of ozone from 1980 onwards strengthened the polar vortex winds
by 15 %.



Winds driven by Ozone Hole
help shield Antarctica from global warming

» Ozone hole strengthens stratospheric winds;
» These propagate down to the surface;
» Warm surface winds are now strong enough in
summer and autumn to cross the
mpuntains of

the peninsula;
Collapse of the Larse

This strengthening of the ‘normal’ surface : - ‘
/ winds helps to keep East Antarctica cold — |
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Rich Benthic Ecosystem

Present = Colonisation
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Future for benthic
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Annual Mean Mean Sea Ice Extent

Ozone Hole affects sea ice

Southern Hemisphere Ice Concentration Trends, Autumn 1979-2007
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Amundsen Sea Low, drives ice development
especially in autumn

Exacerbated by the Ozone hole

(keeps Antarctic cool and strengthens winds in late o
summer, autumn) ice edge

Total extent = 4.7 million sq km
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Observations

Arctic sea ice extent
(Sept. minimum) [millions of km?2]

| Decrease 2.5%/decade (Marc\\:"“h)\v\,\
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The Oceans Connect Everything

Climate signals are shared

> Pole-to-Pole
»0Ocean-to-Ocean

Thermohaline Conveyor Belt (atter Doos ana Webb)
y Rintoul, 2001
\@,\ ICSU  nutrients exported north provide 75% of global ocean @
‘ productivity north of 30S.
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PIG moving at 10m/day at the grounding line = 75% rate increase since 19
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Change per decade

- overtwofold decrease

|:| up to twofold decrease
|:| less than 5% change

|:| up to twofold increase
- overtwofold increase

~
h
£
)
£
2
7]
c
[
(=]













Flowering plants native to Antarctica, will
thrive with warming

Pearlwort Colobanthus quitensis,
- found as cushions

Grass Deschampsia antarctica
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Take Home Messages

» Sea ice is melting in the Arctic — what about Antarctica? Sea ice is growing
because the wall of wind keeps warmer air and surface water away.

» Is Antarctica growing or shrinking? ASE is shrinking as much as Greenland; the
rate is going up.

» What will happen over the next 100 years as the world warms? The ozone hole
disappears; sea ice declines 33%; the continent warm 3°C; winter snow increases
20%; the ocean warms 0.5-1.0°; organisms are less affected than has been
expected.

» Why should we care? By 2100 West Antarctic ice sheet may discharge enough
ice to raise sea level up to 1.9m - a significant challenge for coastal populations
everywhere.
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