New Zealand’s Antarctic and Southern Ocean Science Strategy

VISION: ADVANCING NEW ZEALAND’S STRATEGIC INTERESTS THROUGH HIGH QUALITY,
COLLABORATIVE ANTARCTIC AND SOUTHERN OCEAN RESEARCH.

Introduction

This strategy is primarily to guide the allocation of Government resources in relation to Antarctic scientific
research, including science funding and the provision of supporting logistics and infrastructure. It applies to all
Government Antarctic-related science funding and related activity, whether the work is done in Antarctica or
elsewhere.

2 KAfTS GKS {dNrdS3e Aa Fy AYLRNIIYyd 20SNrff 3IdzARS
Government agencies or those using government resources, will also be guided in their decision making by
other approved policies, requirements or legislation which apply to them specifically, where appropriate.

Over time, differences amongst these sources of guidance on the criteria and priorities for Antarctic science are
likely to reduce - but not disappear, reflecting the different roles of some agencies such as universities, the
Marsden Fund, CRIs, etc.

The geographic focus of the Strategy is primarily. on the Ross Sea region, including seas below 60S, but
encompasses other areas of Antarctica that are of interest to New Zealand.

The Strategy identifies, at a high level, three priority areas for scientific research. It does not exclude other
areas or particular disciplines but leaves it open to scientists to show how their work contributes in one or
more of the three priorityareas.

The Strategy emphasises the importance of high quality scientific research, which may be evidenced by high
impact publication and citations, and/or by.its contribution to policy development or Government decision
making nationally. The Strategy also emphasises collaborative research, across science disciplines, between
scientists and Government agencies and with scientists from other countries.

An important issue is the scope for Y 2 N5 T dzy RHlu¥' $ ¥ & I {NB &eBoknNiky Kh@ high level of
competition and peer review in the Marsden fund, Antarctica New Zealand intends to accommodate logistic
support for Marsden funded projects whenever possible, with less emphasis on alignment with this strategy.
Such peer reviewed, high-quality projects will not be required to align with this strategy.

The Strategy gives a perspective for the next decade and more, but is likely to have more specific relevance to
the next 3 to 5 years. Given the uncertainty over these time periods, the strategy should be subject to annual
review and periodic (three yearly), more fundamental reviews. However, given that this is a longer term
Strategy, any annual changes should be evolutionary in nature and reflect important changes in context.
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Context

New Zealand is close to the Antarctic and maintains a claim to territorial sovereignty over a large area known
as the Ross Dependency. New Zealand has a direct interest in the peace, stability and state of the environment
of Antarctica - responsibilities that come with being a consultative party to the Antarctic Treaty. It is therefore
vital for New Zealand to continue to play a leading role in a number of areas including, the Antarctic Treaty
System, the Committee for Environmental Protection (CEP), the Scientific Committee on Antarctic Research
(SCAR), and the Commission for the Conservation of Antarctic Marine Living Resources (CCAMLR), and to
maintain an active and effective engagement and presence in Antarctica.

The science programme is a critical partofb S & %S Irefponyfbiit@sin Antarctica.

bS& %S lifterest MQQaadd commitment to Antarctica, is facilitated through scientific research that
advances understanding of the environment and ecosystems of the Antarctic, their unique qualities and their
connections with critical global systems affecting food, water,climate and more.

There are a number of current perspectives that this strategy also needs to reflect:

f  The international nature of Antarctic activity adds to b S & %S| f | Y Rifatagic oth&tHilk SNJ &

Antarctica and adds to the importance of Antarctic science for New Zealand.

i An increasing number of countries are interested in Antarctica, and are establishing bases there. This
creates opportunities but may also challenge the Treaty System and related agreements and New
%StfFryYyRQaA AYy(iSNBadGao

i i A& RAFFAOMzZ 0 YR SELISyar@S G2 | O0S araximityyt R
dependent on its collaborative working arrangements, especially with the USA, to operate effectively in
Antarctica.

il The current world-wide economic crisis means uncertainty for many countries, including international
science partners, about budget capacity.and the priority given to Antarctic science, which can also be
affected by changing political priorities.

il Global climate change is fast becoming an integrating theme for the scientific activities of Antarctic

Treaty nations, because of the importance of thepolarr-NE IA 2y & Ay (GKS SIFNIKQa

i Iy (I NXltke® tlo®edroximitytob S & %S llafidinagsRr@ Bxclusive Economic Zone heightens
its importance to New Zealand.
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KEY NEW ZEALAND FRAMEWORK DOCUMENTS

C2dzNJ AYLRNII yi R20dzySyGda dz/F
Antarctic Science Strategy. These documents provide a

New Zealand in Antarctica: The New focus for the research that is described in this strategy.

Zedand Statement of Strategic
Interests (2002) has seven goals:

i. National and international peace and 1. 4bSg Z R )/ R A }/ ! }/ GF NOGAOL
security through a commitment to {GFrGSYSyli 27T { GD2it SelsAtkx Ly 4 S
keeping Antarctica peaceful, nudear broad overarching strategic direction T 2 NJ b Sg %S| f |
free, and its environment protected; activities in Antarctica. This document provides the

ii.  Continuedinfluence in Antarctica context for the development of the Antarctic science
governance through m aintaining an strategy. < Four of its goals are directly related to
effective role in the Antarctic Treaty science, an increased understanding of the Ross Sea

System, and maintaining its long term

: : - Region and enhanced environmental management.
interest, commitment to and credible

presence in the Ross Dependency; 2. ~The previous science strategy entitled: 6 b S & %S| f | y
iii. Conserving protecting and Scdence in Antarctica and. the Southern Ocean 2004

understanding the biodiver sty of H 1.1 @QD4Y. The high level outcomes in this revised

Antarctica and the Southern Ocean, in strategy build off some of the themes developed in the

particuar the biodiversity of the Ross previous strategy.

Searegion, induding the promotion,
protection, and management of

3. ¢KS D2OSNYyYSyiGiQa &GN G838 2\

representative spedal areas, and a! }/ lj I NBQ’Si &b $tegy: LOOking for a Long
enhancing biosecurity; Term Framework for Management of Marine Living
iv. Conse rvation and sustainable W S a2z dZN\f) S a I y R (ZOOGK ZCE“AC'Q &N-ﬁ A l:l - :
managem ent of the marine living increased New Zealand Government effort on marine
resour ces of the Southern Ocean, and research and ecosystem monitoring in the Ross Sea to
in particular the Ross Sea, in promote the establishment of marine protected areas
accordance with CCAMLR and the within the CCAMLR area and ensure ongoing
Antarctica Environmental Protocol, and sustainable fisheries management based on scientific
within this context supporting strong NE3SIF NDKDE
emvironmental standards and R R
sustainable economic bene fits; 4. The awzaa { Sl wS3AZ2 y HnnmyY
v.  Supporting and where appropriate Environment Report for the Ross Sea Region of
leading, high quality Antarctic and Iy i NXOZ0a1 lfoéms a solid foundation of
Southern Ocean science that benefits 1y2¢6f SRAS G2 0dZAf R bSg %S| f
from the unique resear ch oppor tunities Strategy upon.

provided by Antarctica; . i . .
In addition to these four documents, information used in

the development of this strategy has been drawn from a
wide range of sources, both from within New Zealand and

vi. Demonstrating and advocating for best
practice in environmental stewardship
and all other activities throughout
Antarctica, andin particular the Ross internationally.
Searegion;

vii. Ersuring all activityis undertakenina
manner consistent with Antar ctica’s
status as a natural reserve dewoted to
peace and science.

! http://www.mfat.govt.nz/Foreign-Relations/Antarctica/1-New-Zealand-and-Antarctica/0O-nzstrat.php
2 http://www.antarcticanz.govt.nz/science/1075
http://www.mfat.govt.nz/Foreign-Relations/Antarctica/1-New-Zealand-and-Antarctica/0-ross-sea-strategy.php
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KEY STAKEHOLDERS AND OUTCOMES FROM THE SCIENCE

Four key stakeholder groups support and undertake Antarctic science or use the results to pursue New
%St lFyRQa & u Nilithobgh arganisakiohdl naN&pérdtedacross more than one area, we have
grouped the organisations by the key area within which they operate.

1. New Zealand Goweament agencies- key users of Antarctic research to support New Zealand
involvement in international processesandto Y I Yy I 3S bSg »%SIflyRQa LRtAAGAZ2Y
the Antarctic.

A Ministry of Foreign Affairs and Trade (MFAT)
A Ministry of Fisheries (MFish)
A Ministry for the Environment (MfE)
A Department of Conservation (DOC)
A Land Information New Zealand (LINZ)
2. Science providers the organisations that do the science.
A New Zealand Universities
A Crown Research Institutes (CRISs)
A International Antarctic research community
3. Principal genciesthat provide support for science
A Foundation for Research; Science &Technology (FRST)
A Rovyal Society of New Zealand (RSNZ)
A Antarctica New Zealand
4.  Science caprdination agencies
A RSNZ (co-ordinates the Royal Society Committee on Antarctic Sciences)
A Ministry of Research Science & Technology (MoRST).

In 2008, Group 1 (the key Government end users of Antarctic research), identified the following topics of
National interest, which have been used in the development of this document:

q a focus on the Ross Sea Region

1 global processes and climate change (including atmospheric monitoring)

1 improved management of marine resources

q environmental leadership

il biodiversity and ecosystem functioning of marine environments including seabird and whale research
i biosecurity

i management of human impacts

il bioprospecting and other economic perspectives

The following are also considered important in the development of this strategy:

il a primary focus on high quality science
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New ZealandQ current areas of Antarctic expertise

the need for succession planning for Antarctic science and scientists
the benefits of international scientific collaboration

the merits of long term commitments for some research projects

a need to ensure that the environmental impacts of doing the research do not outweigh the benefits

=A =4 =4 =4 =4 =

the high cost of Antarctic research and the imperatives of efficiency, effectiveness and avoiding
duplication

il the ability to provide a response to Government needs for focussed research, on, for example, marine
resources and climate

il diversity of the research portfolio, both in terms of disciplines and size of projects

i the merits of linking and unifying science elements into an overarching strategy.

¢CKA& &GN} GS3e 3AAGSE LINAR2NRGe ~G2 NBaSkNOK GKI G
System, addresses global change issues of significance to New- Zealand, and works through international
collaborations. It also recognises the importance of a dynamic, globally respected Antarctic science capability
in New Zealand to support our strategic interests in.the Ross Sea region. Other desired characteristics of the
portfolio of Antarctic scientific research are outlined in the last section of this document.

UNIFYING THEME

a dzLJLJ

Dt 26t / KFy3S A& (GKS dzyAFeAyad GKSYS F2NJ bSg w%SItly
LI &4 OKIy3dS $KAOK KI & NBadzZ G§SR Ay IctgristicsNeRablshng Q&  dzy |

baseline of understanding from which change may be measured; and understanding current and predicting
future change.

HIGH LEVEL OUTCOMES

Within this unifying theme the key outcomes sought from the strategy are:

1. Improved undersanding of thesignificance and implications of the role of Antarctica in global change

and implications ef global change for Antarctica.

2. Improved understanding ofdnland and coastal ecosystems of the Ross Sea Region leading to enhanced

knowledge,conservdion @ndprotection of the Antarctic environment

3. Improved understanding, conservation and resource management of the Antarctic marine

environment

These three Outcomes are intersecting and they will require good collaboration amongst research disciplines to
maximiseb S g %2 S Isclerice)tdit@iution to the Antarctic.

It will also be important to ensure that the science programmes are reasonably connected to the Government
agencies involved with the Antarctic to ensure that:

i Government agencies are well informed of current research activities and core skill sets based in New
Zealand
il researchers are aware of the outcomes that the agencies are seeking.

NZ Antarctic Science Strategy
April 2009 5



It is not envisaged that all science programmes will be interdisciplinary and closely-linked to Government
agency goals but that a core will be clustered around these Outcomes.

Projects that have a potentially significant economic benefit for New Zealand will also be considered, where

~

theyalsofitg A G KAY bSg %SIHflyRQad gARSNI Aa0GNIGS3IAO0 FyR 2G§KS)

The diagram above shows the strongly linked nature of the three Outcomes. The Strategy places particular
emphasis on research that contributes to intersecting areas. This will require increased collaboration between

research groups.
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OUTCOME 1. IMPROVED UNDERSTANDING OF THE SIGNIFICANCE AND IMPLICATIONS OF THE
ROLE OF ANTARCTICA IN GLOBAL CHANGE AND IMPLICATIONS OF GLOBAL CHANGE FOR
ANTARCTICA.

The research aligned with Outcome 1 will be of specific interest to a number of Government agencies and the
wider public. This may range from a high-level perspective (for example, MfE and its interest in climate change
issues and policy ) or from an interest in specific results of the research (for example, the size of the ozone hole
anditsiYLJ O 2y bSg »%SI{lyRQa Wodz2NYy UAYSaQuo

Research goals for Outcome 1 include:

i improved understanding of Antarctic and Southern Ocean responses to past climate conditions and

enhanced modelling of the Antarctic and Southern Ocean.impact on, and response to, climate change
and variability.

il improved understanding of the role of the cryosphere * in the Ross Sea region.

T AYLINROGSR dzy RSNRAGFYRAY3 2F GKS Lyl NODGAO FdY2aLKS
Zealand.

' quantifying Antarcticaandthe Souil KSNJY h OSI yQa NRtS Ay GKS 3JIt206Ff 0o
New Zealand contribution

New Zealand is a world leader in sediment coring research in the McMurdo Sound area. We have worked
closely with a number of international partners in this specific area of research through joint projects such as
the Cape Roberts Project and ANDRILL. The New Zealand programme has also achieved significant
international recognition through a strong history of research into many aspects of the cryosphere.

Atmospheric measurements, including sampling the boundary layer green house gases and monitoring the
ozone hole, are a key component to understanding global processes, particularly as high latitudes are an ideal
location for upperatmospheric research. These and other long-term monitoring projects contribute directly to
Jft 20t ySitig2Ny a FyR gAftf O2ydAy dzffortlinAntabclica. | 02 NB LI NI

Itis important that New Zealand’s Antarctic research linked with Outcome 1:

1 FfA3dya 6AGK Gvd2a y2H OA/SyviasF APA S aSHNOK t NEINI YYSa
{eaidsSYé FyR al! yiGlINODGAO /tAYIGS 9@2ftdziAz2yé o { dzOK
international research connections.

T FTRRNX&aasSa | ydzyo SNJI 2 Teasbf kitdresOrRitestatedfent Sf\tintogic Indr&SWI Sy |
1 meets obligations to provide data to international networks.
il Provides innovative leading edge approaches to Antarctic global change research.

We will know we are delivering on this Outcome when, for example:

91 IPCC global climate predictions are using information from NZ-supported Antarctic research as inputs
into global climate models.

“CryosphereA @ G KS GSNY SKAOK O02ftSOGAPSte RSEONROGSAE (KS LRNIA2YyE 27
lake ice, river ice, snow cover, glaciers, ice caps and ice sheets, and frozen ground (which includes permafrost).
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{ refined IPCC climate predictions, which are being used as input into the G2 S NY YSy i1 Qa Of A Yl
policy include the impact of Antarctica.

9 we have an improved understanding of past and present processes that take place in Antarctica and the
SouthernOcean 12 RSUGSNXYAYS (GKS &d2dziKSNY Ay Tt dsSyoSa 2y
hence better identify Antarctica and the Southern Oceans impact on, and response to, climate change.

fwehaveanA YLINE SR dzy RSNEGIYRAY3I 2F GKS !'yialrNOGAO Gy
ail Gdza 2F 21 2yS t28a Ay (GKS !'yilI NAGAO FYyR ! yil N
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OUTCOME 2. IMPROVED UNDERSTANDING OF INLAND AND COASTAL ECOSYSTEMS OF THE ROSS
SEA REGION LEADING TO ENHANCED KNOWLEDGE, CONSERVATION AND PROTECTION OF THE
ANTARCTIC ENVIRONMENT.

There are a number of Government agencies with a particular interest in Outcome 2 including Antarctica NZ,
MFAT, MfE and DOC. These agencies represent New Zealand at international Antarctic fora and need to be
well informed to participate meaningfully. To facilitate the delivery of this Outcome it is important for
researchers and Government agencies to collaborate on the science and the design of the research
programmes.

Research goals for Outcome 2 include:

i an improved understanding of inland and coastal Antarctic ecosystems, their biodiversity and roles in
bio-geochemical processes and their functioning, as well as their potential responses to environmental
change in the Ross Sea Region.

il a greater understanding of how closely-coupled Antarctic ecosystems interact.

il an increased understanding of how the Antarctic .environment (inland and coastal) may respond to
climate change.

New Zealand contribution

New Zealand has been active in research that could contribute to this Outcome, for example, the Latitudinal
Gradient Project (LGP). Over the past seven years there have been a number of important research events in
the LGP. The USA has also been very active in researching the ecosystems of the Dry Valleys through the Long
Term Ecological Research Program (LTER) with New Zealand participation. Along with these large projects
there have been a number of more spatially focused studies addressing research questions on different species
and environments in the region by New Zealand researchers.

Building off research._questions arising from these large and small scale projects will strengthen international
collaboration,and continue research that can only be addressed through interdisciplinary research.

It is important that New Zealand’s Antarctic research linked with Outcome 2:

 aligns wibK 2yS 2F { /1 wQa Takd Srografimdsy spefifCallySayAIA2FtAdCl A \8

Biodiversity in.the ! y (i I NJSuthA agansent will help facilitate the development of international
research connections.

1 addresses a number ofthe G2/ @S N Y S Y gofdsdn itsSGt@hienf of Strategic Interest.

7 7

supports 0 A2 RADSNAAGE NBASEFENOK NBfFGSR G2 GKS b
commitments to the Convention on Biological Diversity.

il facilitates ongoing improvement of policy development and management of human impacts in
Antarctica.

We will know we are delivering on this Outcome when, for example:
9 There is improved environmental stewardship of the Ross Sea region

 New Zealand has met its international obligations related to both (i K S /Ar8at dRiéterest and the
New Zealand Biodiversity Strategy.

5 http://www.scar.org/researchgroups/#SRP

(7))
™
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9 New Zealand has leveraged off the knowledge of the ecosystems in the Ross Sea Region to develop
world-leading environmental standards for its activities.

TbSs %SIflyRQa NB latakabBAStafdidfoiaik® Sedl-eqlipped dnyibfdsned and their
input to discussions on Antarctic ecosystems is sought.

9 international researchers seek to collaborate with their New Zealand counterparts on biodiversity and
ecosystem functioning research.
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OUTCOME 3. ENHANCED UNDERSTANDING, CONSERVATION AND RESOURCE MANAGEMENT OF
THE ANTARCTIC MARINE ENVIRONMENT.

The research aligned with Outcome 3 will be of specific interest to MFish, DOC, Antarctica NZ and MFAT as well
as those international bodies charged with managing resource use in the Southern Ocean. These New Zealand
organisations represent New Zealand at international marine fora and develop policies and operational
management decisions for marine stewardship in the Ross Sea Region. Enhanced understanding is the key to
achieving conservation and resource management of the Antarctic marine environment.

Research goals for Outcome 3 include:

i improved understanding of the marine ecosystems in the Ross Sea Region.

i improved understanding of the oceanography and hydrography of the Ross Sea.
i improved understanding of the dynamics of species of economic significance.

i understanding of how the marine environment may respond to climate change.

New Zealand contribution

Given the high costs of logistic requirements for undertaking many types of marine research, there is a need to

create larger collaborative programmes of research rather than have a collection of smaller projects. The
International Polar Year Census of Antarctic Marine Life (CAML) and other collaborative marine projects have

provided opportdzy A i A $& (2 S E LAntyidRic marSi@sciehtcs prdgrammie. (Défining the Ross Sea
SO02aeaiSY o6GFIEFET RAAGNRAROGODzAZYZ AYLI OG 2F FAaAKSNRSaA
' YR a Ghieddiddal obligations including those associated with CCAMLR, and New ZealandQ &  rttiy/ (0 |
Marine Living Resources Act 1981. Biodiversity research focused on marine protection is well-aligned with MFish

and DOC strategies and provides a strong platform for New Zealand to continue a leadership role in
environmental management in Antarctica, both in terms of impacts on and of fisheries.

It is important that New Zealand’s Antarctic researchlinked with Outcome 3:
1 It Adya 6A0GK bS¢ ¥»SktlyRQa w2aa {SI {dNIrGS3e
1 aligns g A K 2yS 2F {/ 1kTA OF wBHE SYINDK § BRIWI YYSE a90@21

Ly GFNOGAOE @ lf A3y YSyld sAGK GKAA NBA&SIFNOK LINE3INI
connections related to this work.

f adzLJI2 NI & bSg rbabakifg Anyakt darild BihgSesolirges through CCAMLR.
f  addresses a number ofthe G2 @S NJ/ Y S Y gofdsdn itssGtehtenf of Strategic Interest.

il provides strong scientific support for the selection, development and monitoring of marine protected
areas as a fisheries and tourism management tool.

We will know we are delivering on this Outcome when, for example:
9 thereis improved environmental stewardship of the Ross Sea Region.

9 vulnerable marine ecosystems in the Ross Sea are well described and managed through CCAMLR and
Antarctic Treaty Consultative Meetings.

9 there are a series of marine protected areas have been established that, in particular, safeguard the
long-term ecological viability of marine systems and protect Antarctic marine biological diversity and
areas potentially vulnerable to human impacts.
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conservation.
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IMPORTANT CHARACTERISTICS OF FUTURE SCIENCE PROGRAMMES
A portfolio of research programmes should be developed to deliver the outcomes of the strategy. The
portfolio will reflect the following characteristics.

1 Science quality

Excellent sSOA Sy OS ljdzZt f AGe gAft O2ylGAydzS G2 o6S | 1S& 321
Preference will be given to researchers that maintain demonstrably high science quality.

1 Training of new researchers

The development of young scientists in New Zealand is a key issue for many science areas, including Antarctic

research. We note the critical role of universities to ensuring a flow of quality graduates into science careers.

5S@St2LAYy3a ySg aOASyiGtAada FfA3dya 6AGK azw{¢Qa ! ROl y
9 Science outputs / outcomes

¢CKS IAY gAff 0SS (G2 0dzAf R LINRPANI YYSa {KIthreeDiNBriRdzOS 2 ¢
for Antarctic science. This will be assisted by good collaboration between Government agencies and scientists.

Publications
Timely publications of results will be required.
Wider science outreach

Researchers will be required to develop innovative ways to communicate science to a wider audience of New
Zealanders. Web-based science outreach is becoming more widely used and this is encouraged, particularly
through established websites.

Contributionto Government palicy

Science outputs that help Government agencies achieve their goals will be actively encouraged. This will
require greater collaborative efforts from both scientists and Government agencies.

1 National and international connections
Strong national and international connections will be encouraged to:
0 assemble stronger teams
0 help programmes reach greater critical mass
0 assist dissemination of findings to a wider audience
0 help up-skill researchers and expose scientists to different approaches
0 share the costs of science and logistics
0 align with high-level MoRST and FRST directions
0 assist with building international links and relations.
1 Multi-disciplinary approaches
Multi-disciplinary approaches to Antarctic science will be encouraged as these continue to show strong results.

i Collaboration

Collaboration will be encouraged, especially to allow individuals and small teams to participate and contribute
effectively and efficiently. There will be a particular emphasis on building stronger relationships with US and

NZ Antarctic Science Strategy
April 2009 13



Australian scientists. However, building the best team to answer a scientific question will continue to be the
key driver of collaborations, regardless of nationality.

1 Environmental Impact

The environmental costs of a project should not outweigh the likely benefits of the scientific research and its
outcomes, which are increasingly becoming well prescribed.

91 Logistics Costs and the Efficient Use of Resources

Projects with large logistics costs will need to be of particularly high scientific merit to justify the allocation of
resources.

Research should only be done in Antarctica where this is essential, or has particular merit.
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Over-arching
Theme

Objective

Research Goalsicluding

ExamplesofB ¢ 6 S

lY24

succeeded?

Global Change

improved understanding of Antarctic and
Southern Ocean response to past climate
conditions and enhanced modelling of the
Antarctic and Southern Ocean impact on,
and response to, climate change and
variability.

improved understanding of the role of the
cryosphere in the Ross Sea region.

improved understanding of the Antarctic
Y232 LKSNBQa NBaLR
and its effect on New Zealand

quantify Antarctica and the Southern
hOSIFyQa NRtS Ay (K
cycles (e.g. the carbon cycle).

IPCC global climate predictions are using
information from NZ-supported Antarctic
research as inputs into the global climate
models.

Refined IPCC climate predictions, which
are being used as input into the
D2JSNYyYSyiQa Ot A Y
include the impact of Antarctica.

Improved understanding of the processes

that currently take place in Antarctica and
the Southern Ocean.

Predictive knowledge of the Antarctic and
Southern Ocean impact on, and response
to, climate change.

An improved understanding of the
Lyalr NODGAO FaY2aLKS
change, the future status of ozone loss in
GKS ydFrNODGAO I yR

global carbon cycle

Improved
understanding of
inland and coastal

ecosystems of the

improve understanding of inland and
coastal Antarctic ecosystems, their
biodiversity and roles in bio-geochemical
processes and their functioning, and their
potential responses to environmental
change in the Ross Sea Region.

provide greater understanding of how

New Zealand has met its international
obligations related to biodiversity in
Ly dF NOGA O Ay Of dzRA
interest and delivering on the New Zealand
Biodiversity Strategy.

New Zealand has leveraged off the
knowledge of the ecosystems in the Ross
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Ross Sea Region
leading to
enhanced
knowledge,
conservation and
protection of the
Antarctic

environment.

closely coupled Antarctic ecosystems
interact.

develop an understanding of how the
Antarctic environment (inland and coastal)
may respond to climate change.

Sea Region to develop world-leading
environmental standards for its activities.

bSg »BSEEfFYRQA NX
international Antarctic fora are well

equipped and informed and their input in

discussions on Antarctic biodiversity is

sought.

International researchers seek to partner
with their New Zealand counterparts on
biodiversity and ecosystem functioning
research

Enhanced
understanding,
conservation and
resource
management of
the Antarctic
marine

environment.

improved understanding of the marine
ecosystems in the Ross Sea Region.

improved understanding of the
oceanography and hydrography of the
Ross Sea (e.g. ocean acidification and the
continental shelf area).

improved understanding of the dynamics
of species of economic significance.

understanding of how the marine
environment may respond to climate
change.

Improved environmental stewardship of
the Ross Sea Region.

A series of marine protected areas have
been established that, in particular,
safeguard the long-term ecological viability
of marine systems and protect Antarctic
marine biological diversity and areas
potentially vulnerable to human impacts.

Well managed sustainable harvesting in
I OO2 NRI yOS gAGK @K
of conservation
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