A Shankiin

|

,.
<

J

Iip

~
<

|

JOr

074

/B
ot

£

ica

5




Map of Antarctica and

0°0'0"

surrounding Southern Ocean
Islands. The current position of 30°0'0"W 30°0'0"E
the Antarctic Convergence is '\\ e |
indicated. ISSN: 1471-2954 | K
Copyright © The Royal Society /\"\_ v
2012 N VAN
// / \\\\ /// \'\\\Q
NP South =" ~« Marion Island
- ~w_ / . \ .
60°0'0" R \\ SandwichIsland— AT \\ * _—60°0'0"E
:4 Souttfl/);\_/ \f (. . ‘Pf)sses‘smn ISlafg‘{/ i
i Georgia / S R
\\\‘ I //I \\ y /i \ « A . P - \_\
X, ! 7 N 3 R
S~y e . _Kerguelen Island \
A X7 ~ \
i / g = k\\ N 3 \\
'/ L =% \
| J Heafsl Island! \
,'é\ntarctic' i \
90°0'0" W —'IFﬂﬂlnsul | 90°0'0"E
" 1
|
'. '\
\ \
\ P 4
\.\ 1 :\)\//’
‘ \\ //‘/\7 L
e %
\ Py 4
///‘/,\’ bk
120°0'0"W=" LY 120°0'0"E
‘//
N/
‘\{/
5
¥
( X
150°0'0"W . s ..;':' _="150°0'0"E
S -
0 1200 2400 3600 s @
km

180°0'0"



< =@ Stanley

Falkland
South 2590 Islands

America 30 s S

"'Bothera ol %

Fossil Bluff‘yeg

South Georgia

Bird ﬁg King Edward Point

Island

& Signy



British Antarctic Survey
Cambridge. UK
|

NORTH ATLAMTIL OCEAN

Jarr

South America

Research
Station
Brunt lce Shelf

Antarctica

DROMLAMN Route
4













R D ('S ein_SHVI.0 0N WO
. Pl Fae P~ U . ™

P s




Lady’s slipper Calceolaria fothergillii [Endemic]




Woolly ragwort Senecio littoralis [Endemic]




Nassauvia gaudichaudii

[Endemic]



Buckshorn plantain Plantago coronopus




Watercress Rorripa nasturtium-aquaticum
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Annual Meadow Grass Poa annua
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Weather station surrounded by Tussac Poa flabellata



Mean annual temperature (°C)
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Yarrow Achillea millefolium



Cow Parsley Anthriscus sylvestris
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Creeping Buttercup Ranunculus repens
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Tufted Hair-grass Deschampsia cespitosa
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Curled Dock Rumex crispus
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Strap Fern
Grammitis poeppigiana




Prickly bug#or bu

Acaena magellan




Acaena magellanica x tenera
[Endemic]

Biah Arsarcsc Sorvey Harbaskan
LU
AASDO01122

BRITISH ANTARCTIC SURVEY
FLORA OF SOUTH GEORGIA



"Ra-pey Callitriche antarctica
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.Eﬂ also a liverwort Riccardia sp.




ntarctic bedstraw

Galium antarcticum
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Scurvey Grass Cardamine cf glacialis
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=









Relative risk of alien vascular plants establishing in Antarctica.
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= W\ assauvia magellanica .
v photo H, Roivainen

Hairy Chocolate Flower
Nassauvia magellanica

http://www.helsinki.fi/~jhyvonen/PB/N/N.html






What Is ozone ?

AlIr is a mixture of oxygen and
nitrogen, which has the oxygen

as pairs of oxygen atoms, _
making an oxygen molecule : O, Py

Ozone Is created from oxygen in e
the air by sunlight breaking apart ™

oxygen molecules to liberate
oxygen atoms. One of these
reacts with another oxygen
molecule to make ozone : O,.



Ozone was
discovered in
1840 by a
German
chemist
working in
Switzerland.

He was
experimenting
on the
electrolysis of
water

Christian Schonbein (1799 — 1868)



Spectrograph used by Sir Walter
Hartley

Around 1880, Cornu suggested that
the uv cut-off in stellar spectra was
due to ozone, and Hartley
hypothesised that ozone was present
In the atmosphere.

Alfred Cornu
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Large losses of total ozone in Antarctica
reveal seasonal ClO_ /NO, interaction

J. C. Farman, B. GG. Gardiner & J. D, Shanklin

British Antarcric Surves, Natural Environment Research Council,
High Cross, Madingley Road, Cambridge CB3 0ET, UK

NATURE VOL 315 16 MAY 1985
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Recent attempts'” to consolidate assessments of the effect of
human activities on stratospheric ozone (O;) using one-
dimensional models for 30° N have suggested that perturbations
of total O, will remain small for at least the next decade. Results
from such models are often accepted by default as global esti-
mates’. The inadequacy of this approach is here made evident by
observations that the spring values of total O, in Antarctica have
now fallen considerably. The circulation in the lower stratosphere
is apparently unchanged, and possible chemical causes must be
considered.



Total ozone (Dobson units)
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Total ozone (Dobson units)
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OMI Total Ozone for Jun 21, 2012
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Equivalent Chlorine or
Equivalent Effective Chlorine (ppt)
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Palmer Station, Antarctica (64°46' S, 64°03' W)
Setlow's DNA Dose Weighted Irradiance
Local Apparent Noon
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Mean annual temperature (°C)

Mean annual temperature ("C)
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Anomaly from 1979-2008 mean

Northern Hemisphere Sea Ice Anomaly
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Anomaly from 1979-2008 mean

Southern Hemisphere Sea Ice Anomaly
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Temperature (deg C)
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Annual mean temperature (°C)

9.8

9.6 -

9.4 -

9.2 -

9.0 -

8.8 -

8.6 -

8.4 -

8.2 -

8.0

"A significant warming trend ... of about 0.05°C/year”

1994

1996 1908 2000 2002 2004 2006 2008

Year

2010



Annual mean temperature (*C)
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Annual mean temperature (°C)
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Annual mean temperature (°C)
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Temperature Anomalies December 2010

(with respect to a 1971-2000 base period)
National Climatic Data Center/NESDIS/NOAA
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Solar Variability
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Carbon Fluxes

Lal"ld lI:E' Human Emussions of

Ozone-Depleting

Explosive Volcano

substances
The climate system is complex, meaning that the ozone hole does indirectly alter the surface
temperature and climate of the Earth. WMO/UNEP Scientific Assessment of Ozone Depletion 2010




Carbon dioxide is now well above CO. level by 2100
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Cretaceous forest 120 Million years ago on the Antarctic Peninsula. Reconstruction
based on PhD work of Jodie Howe, University of Leeds/BAS, painted by Robert Nichols.
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