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Outline

» Defining the scope
= What are we trying to achieve?

= Explore climate change implications and possible response
options for:

= Antarctic science
= Management of the Antarctic environment
= National Antarctic Programmes

= The Antarctic Treaty System response

» |s the status quo approach to managing Antarctica
acceptable?

= Conclusions




Scope

= A globally significant issue, but being handled through other
fora (e.g. UNFCQC)

= Qur focus should be:

= Limited to Antarctic climate change and the implications
for Antarctica itself

= Limited geographically to the CCAMLR Convention Area
= To understand, but not to review the science
= To identify the policy response
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Climate change implications for science

= Antarctic science is highly valued
= Globally important — to IPCC / governments
= Regionally important — to ATCM / CCAMLR

= Never been a more important time to undertake polar
research

= SCAR’s ACCER ovides signjficant opportunity

* First state offfié o[t for Antarctica

= Essential that WwesHevelop-as=strategfc policy response
ANTARCTIC CLIMATE CHANGE AND
THE ENVIRONMENT

A contribution to the International Polar Year 2007-2008
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Climate change implications for science

= How might we respond?

= ACCE report requires recognition — ATCM statement

= Report contains 32+ recommendations on future research
needs — some urgent

= Coordinated and planned response is required
= SCAR
= national research committees
= Science programme reviews
= ATCM and CCAMLR “oversight”
= CEP and SC-CAMLR engagement
= ATCM request SCAR to report against progress



Climate change implications for science

* |nnovative ways to enhance the science — policy dialogue
= Enhanced advisory role for SCAR

= New means of synthesising research information to
support policy discussions / decision making

= |Improved international and domestic support for Antarctic
research - including funding

* Enhanced collaboration between national programmes




Climate change implications for science

= Science and the environment inherently linked
= A changing environment may lead to a loss of
Antarctica’s science value
* Direct climate change conseguences e.g. invasive alien
species
= Antagonistic effects of human activity e.g. pollution /
disturbance evens
» Logistical challenges to support research

= Wise management will be required to maintain
Antarctica’s value as a global scientific resource
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Climate change implications for environmental management

= SCAR ACCE report - the next 100 years will see:

= Temperature and water availability affecting terrestrial ecosystems
= Temperature, precipitation and wind speed affecting freshwater systems
= The risk of non-native species establishments / invasion

= Changes in sea temperature, circulation, sea-ice and acidity coupled
with increased ice berg scour affecting benthic and pelagic ecosystems

= Regional extinctions of some seal and penguin species and expansions
In the range of others

» Increased likelihood of invasive marine species (and expansion of
displaced native species)
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Climate change implications for environmental management

= How might we respond?

» NMuwrberdgnonitoring on appropriate spatial and temporal
scales. SCAR ACCE report stresses urgent need for:

= Baseline biodiversity and biogeographic surveys

= Systematic and robust monitoring programmes at a network of
“flagship” locations

» (y@idedideiaks smisnts and scenario planning

= Regional basis (e.g. Peninsula); shorter (decadal) timescales;
key environments or species

= Mitigatinog antagonistic effects of human activities

= Rigorous use of existing management tools (species and area
protection, environmental guidance and EIA)

= Bold decisions based on a precautionary approach
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Arctic responses
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Barrens

[T] B1. Cryptogam,
herb barren

Dry 0 wet barren
landscapes with very

sparse, very low-growing
Pt cover, Scatiered
herty, lichens, mosses, and
Everworts. Subzane A and B
same C at higher ele

Arcos of expose rock and
Tichens interspersed with
lakes and more vegetated
areas, s found on the
Canadian Shicld. Subzones
Cand D),

B3. Noncarbonate
mountain complex
Mountuin vegetation on
moncarbonate bedrock. The
vatiety and size of plants
decrease with clevation and

ate subzones A
through E; Bin indicates

base. B3a through Bl
in

areas. For more explanation
see reverse side.

B4, Carbonate
mountain complex
Mountain vegetation o

latitude. Hatching color and
code indicate the bioclimate |
subzone 3 the mounain
base. B4b through Be
indicate subzoncs B
through E; Bl indicates
carbonate nuatak arcas
For more explanation see
reverse side.

Graminoid tundras

G1. Rush/grass, forb|
cryptogam tundra
Moist tundea with
moderate to complete
cover of very low-growng.
plants. Mostly grasses,
nshes, forbs, mosses,
lichens, and liverworss.
Subsones A and B,

Moist to dry tundra,
with open %o continuous
plant cover. Sedges are
dominark, aloag with

prostrate sheubs < § cm
L il Subzone C. some 8.

G3. Nontussock
sedge, dwarf-shrub,
moss tundra

Moist tundra domirsted by
sexdges and dwarf shrubs
<40 cm tall, with well-
doveloped moss layer.
Barren patches due 1o

L] frost boils and periglacial
features are common.
Subzones D and C. some £,

[T G4. Tussock-sedge.
dwarf-shrub, moss

by ussock cottongrass.
(Eriophorum vaginatum)
and dwarf shrubs <40 cm
fall. Mosses are abundant,
L Subzane E. some .
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ircumpolar Arctic Vegetation

About the CAVM

The Circuampolar Arctic Vegetation Map (CAVM) shows the types of vegetation that occur

scross the Arctic, between the ice-covered Arctic Ocean o the nordh and the northern limit of

forests o the south. kuvmmnmml nd cimsic condtions e exteme, with  thort powing
and

North Atlantic
Ocean

Hchens and mosses, which grow chos 1o e ground. As one mu\u\«mlhwul\lmulwnld o
mag’s centerin all dircctions). the amount of warmth available for plant growth

comderably, Warrs aunc femperaines cadso o s, abinciace, s ariety of plcts
10 increase. Climate and other cavironmental controls, such as lndscape, opography, soil
chemisiry, soil mojsiure, and the available plants that historically colonized an arca, also
ucnce the distribution of plant communities

The colorson the g iicae the dilTrences tht occut i he gnral outward appearace
a ) The CA\ d plant

communities ioto 15 physiognomic units bmuhm,vl.ml ,mm o The imsert diagram
(upper ) shws e rlfonstip e he map usé (coept o 2. 3 d BA which
rock or i), sl o poh 1 controls, sumemer
s and site moisture, The total arca of cach map unit (in square kilometers) is

in the bar chart (upper right)

An arctic vege e i the six countries of the
Arctic—Canada, Groenland, leeland. Nonway, Russia, and the United States—prepared the
te the map, more detailed descriptions of the map units, and
on the reverse side.

additional maps and information 1
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Hudson Bay
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Prostrate-shrub tundras

P1. Prostrate dwarf- [ ]
shrub, herb tundra
Dry tundrs with paichy
vegetation Prostrate
shrubs < S con al such as
Dryas snd Salte arctica)
arc dominant, with
graminaids and forbs.
Licheas arc also common. ||
Subzones B and C

P2. Prostrate/
Hemiprostrate
dwarf-shrub tundra
Moist to dry tundra P2
dominated by prosirate
and hemiprostrate shrubs
15 em tal, particularly
Cassiape. Subzone C.

Erect-shrub tundras

$1. Erect dwarf-
shrub tundra

Tundra dominated by erect
dwark-shrubs, mostly < 40
em . Subzone D,

$2. Low-shrub
tundra

Tundra dominated by
Tow sheubs > 40 cm tall
Subzone

Wetlands

W1. Sedgelgrass,
moss wetland

Wetlund complexes i the
colder arcas of the Atctic,

domninated by scdzex. =
grasses, und mosses
Subzones B and C.

W2. Sedge, moss,
dwarf-shrub wetland
Wetland compleses i fhe
milder st of the Arci,
wnated by elges. |
s, and momes, bt
including dwarf shrubs < 40
cm tall. Subzone D.

W3. Sedge, moss,
low-shrub wetland
Wetland complexes in the
warmer areas of the Arctic,
dominated by sedges and
Tow sheubs > 40 can tall
Subzone E.

Circumpolar Arctic Vegetation Map
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Climate change implications for environmental management

* How might we do this?

= ATCM to make clear
= The priority it places on climate change
* |ts expectations of the CEP

= CEP to develop climate change work programme taking
account of ACCE recommendations

* Prioritised and with resourcing options

= Dedicated working group: risk assessments &
scenario plans for key regions, environments, species

= CEP and SCAR to develop a terrestrial ecosystem
monitoring programme (ACCE Recommendation)

= CEP and SCAR to identify innovative ways of
enhancing the science — policy dialogue



Scenario planning

The Christchurch City
Council js considering how

to Manage a predicted 50cm
sea level rise by 2100.

. The graphic shows What
areas of Christchurch would
( potentiaMy be affected,

Bottle Lake

\._Marshiang

H o

+

Preparing for climate change

A guide for local goverrment in New Zealand

NewZealand Government






Climate change implications for National Programmes

= A changing Antarctic environment
has clear implications for:

= |nfrastructure
= Access to the continent
= transport




Infrastructure

= ACCE report — 90% of Antarctic bases are located in regions
susceptible to permafrost change

Scott Base, Antarctica
Active Layer Depth

Time (years)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

N
o

Soil Depth (cm)
8

S
o

[52]
o

—— Zero degrees Celsius

Seybold et al 2010




Permafrost melt — already an Arctic challenge
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British Antarctic Survey




Shipping access

rican National Antarctic Programme
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Shipping access

Larsen B ice shelf collapses in Antarctica
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2002 revealed that the northern section of the
separated from the continent within a -day period.
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Climate change implications for logistics

= How might we respond?

= Planning for change in our logistical operations

» |dentifying areas at risk from ice loss / permafrost
change

* |dentifying alternative logistical and science support
options (e.g. remote sensing) and locations

= Ensuring climate change implications become standard
considerations in logistical EIAs

» Request COMNAP to undertake thorough risk assessment
of climate change impacts on national programmes — based
on SCAR’s ACCE report.



Sustainable National Programmes

—‘

= National programmes as exemplars of sustainability




Sustainable National Programmes

= Not because it makes a difference globally....

....but because such an approach is consistent with the
standards we expect in Antarctica

=

Rayifheon polar Services |

I T o —






Progress to date

Larsen B ice shelf ¢

Note: Satellite imagery analyz

Larsen B ice shelf had disintegrated and - -3

Source: Moderate Resolution Imaging Spectrg

Mational Snow and Ice Data Center, University or—ororsao-rrsrocorgrTe




Climate change implications for the ATS

* |s the status quo approach to managing Antarctica
acceptable?
= Climate change in Antarctica is happening, is insidious
and unstoppable

* |mplications suggest “do nothing” is not an option

= At stake:

» Loss of the environmental, scientific and political
values we place on Antarctica

» Loss of credibility of the Treaty System



Climate change implications for the ATS

= Antarctic Treaty System is well established
» Legal and political mechanisms %
= Advisory bodies (CEP; SC-CAMLR)

= Secretariats
= Expert bodies (SCAR; COMNAP)



http://www.scar.org/

Climate change implications for the ATS

50t Anniversary declaration:

Recalling their commitment to the comprehensive protection of the
Antarctic environment and dependent and associated ecosystems, and
the designation of Antarctica as a natural reserve, devoted to peace and
science,

Concerned about the implications of global environmental change, Iin
particular climate change, for the Antarctic environment and dependent
and associated ecosystems,

» Underscore the importance of the Protocol on Environmental Protection to
the Antarctic Treaty;

» Pledge to strengthen their efforts to preserve and protect the Antarctic
terrestrial and marine environments;

= Confirm their intention to work together to better understand changes to the
Earth’s climate and to actively seek ways to address the effects of climate
and environmental change on the Antarctic environment and dependent and
associated ecosystems;




Climate change implications for the ATS

= How might we respond?

» |ssue placed firmly on ATCM and CCAMLR agendas

= ATCM and CCAMLR to identify expectations of their
advisory bodies

= CEP/SC-CAMLR to develop clear work programmes
using ACCE as a basis

= e.g. dedicated working groups established

= |Improved co-operation / information exchange between
ATCM and CCAMLR (CEP and SC-CAMLR)

= Consideration of additional resources for Treaty Secretariat
= e.g. data and information management
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Summary
An i 1mprec15e response to an uncertain 51tuat10n gl

= SCAR’s ACCE report is seminal " ,
* How the Treaty System responds 5 crumal TR e

= At risk are the envwonmental SC|ent|f|C and polltlcal~
values we currently-place on A afetica

o f t‘% Treaty System is to retaln 9 rlty and achieve its
objectl é esser tlal that an sas,r on$e to ACCE
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= Clear climate change response programmes |

= ATCM and CCAMLR make clear their expectations an d
coordinate their activities S




