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Executive Summary

During the reporting period the ACE CRC became fully established, with new staff recruited and
research programs well underway.

By the end of the reporting period, the ACE CRC had hosted members of the CRC Program and
successfully completed the ‘Six Month’ and ‘First Year’ reviews. The ACE CRC had also led and
participated in its first major voyage and key scientists began the process of contributing to the
Intergovernmental Panel on Climate Change Fifth Assessment Report (IPCC AR5). A number of
important scientific papers were published during the period.

1.1 Achievements

A number of major research achievements occurred over the reporting period. Oceans Program
leader Dr Stephen Rintoul led a multidisciplinary team of 40 Australian and international scientists to
the Mertz polynya in Antarctica to investigate changes from the sea surface to the sea floor
following the calving of the Mertz glacier tongue in February 2010. This event allowed a great
natural experiment to unfold, giving scientists an opportunity to study how the environment in this
region will change following the loss of the 3,200km?” tongue, and what implications this will have for
regional and global ocean circulation (see page 30).

The Austral summer also saw the successful completion of the ICECAP survey of the bedrock of part
of East Antarctica. This major international collaboration is revealing what lies beneath the East
Antarctic ice sheet and has profound implications for understanding how this region will respond to
climate change and for projections of sea-level rise. Scientists from the Cryosphere Program were
part of the international team, which published a paper in Nature on the results of this work (see
page 33).

The ACE CRC'’s contribution to the Southern Ocean component of the global Surface Ocean Carbon
Atlas (SOCAT) has been completed, with online publication of the atlas planned for late 2011.
Development of regional estimates of carbon fluxes has commenced in the lead-up to the next IPCC
AR5 assessment process, with participation in the REgional Carbon Cycle Assessment and Processes
project (RECCAP — a component of the Global Carbon Project, www.globalcarbonproject.org).

The Ecosystems Program began the next phase of building a second-generation marine ecosystem
model for the Southern Ocean. Efforts were centred on the ACE CRC collaborations with Old
Dominion University in the United States of America (USA) and CSIRO Marine and Atmospheric
Research (CMAR).

A highlight for the year was the development of a new ‘Report Card’ format for delivering
updates on the latest ACE science. The first in the series, Report Card: Southern Ocean
Acidification, was launched in April 2011 and received very positive acclaim from policymakers
and scientists. A new Report Card: Sea-Level Rise is in preparation.

The ACE CRC and the Bureau of Meteorology (BoM) co-hosted the very successful 2010 Southern
Exposure: Australia-New Zealand Climate Forum in Hobart in October 2010. The program consisted of
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three days of presentations, workshops and interactions on climate science. More than 170
presentations were given to the capacity audience of 220 scientists from Australia, New Zealand, the
United Kingdom, South Africa, the United States of America and Taiwan.

The Fifth Assessment Report of the Intergovernmental Panel on Climate Change is now being
prepared. The ACE CRC is making important contributions: Dr Stephen Rintoul is Coordinating Lead
Author on the ‘Observations: Oceans’ chapter, and Dr Shigeru Aoki (Japan) is a Lead Author; Prof
Nathan Bindoff is a Coordinating Lead Author for the chapter on ‘Detection and Attribution of
Climate Change’; and Dr John Church (formerly ACE CRC Program Leader, now an ACE CRC Honorary
Research Fellow) is a Coordinating Lead Author for ‘Sea Level Change’. Prof lan Allison (formerly ACE
CRC Program Leader, now an ACE CRC Honorary Research Fellow) is a Lead Author for the
‘Observations: Cryosphere’ chapter; and Prof Kurt Lambeck (formerly ACE CRC) is a lead author for
the chapter on ‘Information from Paleoclimate Archives’. This list does not take into account the
considerable contributions that ACE scientists will make through the peer review literature, and as
contributing authors.

The ACE CRC published 3 books, 10 book chapters, 74 articles in scholarly refereed journals, and 9
full written conference papers in refereed proceedings during the reporting period (see Appendix 1).

Honours and awards

ACE staff members have been presented with Honours and Awards during the reporting period. In
August 2010, Dr Stephen Rintoul received the Inaugural Antarctic Science Lecturer Award from the
Scientific Committee on Antarctic Research (SCAR) for his research achievements in Southern Ocean
research. In addition, in October 2010 Dr Rintoul received the 16™ W.S. Jardetzky Lecturer award
from the Lamont-Doherty Earth Observatory.

Dr Andrew Bowie received a 2011-2013 University of Tasmania ‘Rising Star’ award in January 2011.
Dr Bowie also received the Royal Society — Australian Academy of Science ‘Exceptional Young
Researcher’ award in October 2010.

Staff appointments

During the reporting period, ACE successfully recruited a full complement of research and
administration staff, enabling it to kick-start its research and utilisation programs.

Name Position Start Date Program
Dr Ben Galton-Fenzi Ice Shelf-Ocean Modeller 6/07/2010 Cryosphere
Dr Adam Treverrow Ice Sheet Modelling Scientist 2/08/2010 Cryosphere
Dr Pier van der Trace Element Marine 2/08/2010 Carbon
Merwe Analytical Chemist

Dr Laura Herraiz- Ice Shelf Oceanographer 16/08/2010 Cryosphere
Borreguero




Name Position Start Date Program
Ms Miranda Communications Manager 26/09/2010 Executive
Harman

Dr Alex Fraser Remote Sensing Specialist 4/10/2010 Cryosphere
Dr Steven George Sea-level Rise Specialist 25/10/2010 Oceans

Dr Beatriz Pena- Physical Oceanographer - 9/12/2010 Oceans
Molino Observer

Dr Stuart Corney Ecological Modeller 1/01/2011 Ecosystems
Dr Guy Williams Sea Ice / AUV Specialist 4/01/2011 Cryosphere
Dr Elizabeth Carbon Post-doc 15/02/2011 Carbon
Shadwick

Dr Jessica Ecological Statistician/Modeller 21/03/2011 Ecosystems
Melbourne-Thomas

Dr Catia Domingues Physical Oceanography - 26/04/2011 Oceans

Modeller

Major purchases for the year

Major capital costs for the year were for a new computer server ($53K) to support ACE CRC multi-
disciplinary modelling efforts, Iridium floats (S57K) and Argo floats ($332K) for oceanographic
observations.

External reviews

The ACE CRC had its ‘Six Month Review’ on 20 August 2010 with no significant actions or issues
arising.

The ‘First Year Review’ took place on 11 March 2011 with ACE hosting the CRC Review panel. Issues
arising from this review were to fill the vacant independent Board member position, and the
appointment of a Board member with accounting experience to the Budget, Finance and Risk Board
sub-committee. Both of these matters have been subsequently resolved. Mr Tony Coleman has been
appointed to the Budget, Finance and Risk sub-committee, and Mr Howard Bamsey has filled the
independent Board member position.

During the reporting period the ACE CRC Board further developed its transition planning for post-
2014. The ACE CRC has subsequently begun structured engagement with key stakeholders. To date
no clear future funding mechanism has been identified to enable the current ACE collaboration to
transition to a new entity after June 2014.



1.2 Risks and Impediments

The risk register, established at the beginning of this funding period, was updated and discussed at
Board meetings during the reporting period. The purpose of the register is to ensure careful
management of risks throughout the life of the ACE CRC.

Financial risk is identified as a ‘medium’ risk. This risk rating resulted from the actual funding
received from the CRC Program being 20% less than requested in the ACE CRC application. The risk
that, despite the Board’s best intentions, ACE will not be able to successfully deliver all the
contracted outputs with this diminished funding is mitigated by a suite of actions. These include
seeking complementary funding and careful management of costs. The result of these management
actions is that the projected cash position for the end of the ACE CRC’s current funding period has
improved from a forecasted deficit of $262K to a forecasted surplus of $S41K.

Logistic risk continues to be identified as ‘medium’. This is because conducting field work in
Antarctica and the Southern Ocean is inherently risky due to ocean, ice and weather conditions. The
environment is very hard on equipment, and aircraft and shipping delays and rescheduling are not
uncommon. The SIPEX-2 voyage foreshadowed for 2011-2012 was rescheduled for 2012-2013. This
has resulted in some delays in field work for the Cryosphere and the Ecosystems Programs. These
delays are not anticipated to be material over the life of the ACE CRC.

Fixed-wing aircraft capability continues to be problematic due to operational difficulties. As a work-
around, the aerial sea ice work during the year was completed using helicopter-based observations.
While the Australian Antarctic Division (AAD) assesses its future fixed-wing aircraft capability,
helicopter-based sea ice operations will continue.

Staffing, collaboration and usage are all identified as ‘low’ risk. The potential loss of staff towards the
end of the life of the ACE CRC still needs to be carefully managed. This risk is being managed through
the development of the transition plan and close collaboration with core participants.

The planned collaboration with Memaorial University (MUN) in Canada, which was to provide an
Autonomous Underwater Vehicle (AUV) for the SIPEX-2 field campaign in 2012, ceased after
discovering that this specific vehicle would be difficult to operate from the Aurora Australis given
limited deck space and the acoustically noisy operating environment. The ACE CRC has commenced
a new collaboration with Woods Hole Oceanographic Institution (WHOI), which owns and operates a
smaller AUV. The new vehicle has a different mapping range to the proposed original AUV, and the
sea ice research project within the Cryosphere Program had to be adjusted accordingly.

1.3 End-user Environment

The major changes in the end-user environment relate to the political and policy arena. The ACE CRC
built its Impact Tool (IT) on the assumption that a global mechanism for setting a price on carbon
would be established around the time of the Copenhagen climate change negotiations in December
2010. The passage of the recent suite of legislation through the Australian Parliament provides a
more concrete framework to cost the economic impacts of the ACE CRC’s research.



ACE CRC research provides critical input to government and industry end-users, enabling them to
more accurately project future changes in climate and to plan accordingly, whether by way of
mitigation or through adaptation.

The ACE CRC is providing important input into the IPCC AR5. Two ACE scientists attended the Lead
Author meetings held in Kunming China from 8 November to 11 November 2010.

The Climate Futures for Tasmania project highlighted the value of producing climate change
projections at local scales, developing the outputs in close collaboration with end-user groups, and
delivering the outputs in formats that are meaningful to various sectors of the community. The
Climate Futures for Tasmania model has received recognition from end-users in Tasmania and
opportunities are arising to deploy this model in other regions of Australia.

The ACE CRC is also exploring multidisciplinary research projects with its commercial partners and
with the University of Tasmania (UTAS).

1.4 Impacts

The modelling used in the ACE CRC Impact Tool (IT) for the ACE CRC application was built on the
premise that ACE research will deliver cost savings to governments, industry and society by
providing more timely and accurate science, climate information, models and sea-level rise
projections than would otherwise be available. Cost savings would be derived by governments being
able to more effectively model the economics of the timing and scope of mitigation and adaptation
policies. The savings would be realised by not over mitigating (i.e. causing unnecessarily large
economic impacts) or by under responding (causing avoidable impacts of climate change). The
modelling used in the IT was developed in consultation with the Australian Government Treasury
Climate Change Unit. The ACE CRC IT estimated that the net present value of savings to governments
in using the first year’s outputs of the ACE CRC was in the order of S$66m; and $216m over the life of
the ACE CRC.

The 0.15% savings attributed for the results of ACE research is extremely conservative. A recent
report by the DCCEE® valued coastal infrastructure likely to be affected by a 1.1m rise in sea level at
$226b. $216m represents only 0.1% of coastal infrastructure value, and much more is at risk from
climate change than coastal infrastructure.

Since the IT was conducted for the ACE CRC application, a ‘worst-case’ revised estimate of the value
of ACE research was undertaken assuming a pessimistic economic outlook for the next 13 years.
Estimates of savings from accurate and timely climate modelling were halved from 4% of Gross
Domestic Product (GDP) to 2% of GDP, and the GDP annual growth rate reduced from 2.8% to 1%
out until 2015. In addition, for the Ecosystems Program, the value placed on ecosystems protection
was reduced by a half from $50 to $25 per household. Even with these radical changes in anticipated
impacts, the expected benefits of ACE research equates to the expected costs of ACE research (i.e. a
1:1 return). Given this is an extremely negative long term view of the economy, and the fact that ACE

! DCCEE (2011) Climate Change Risks to Coastal Buildings and Infrastructure: A Supplement to the First Pass
National Assessment



is only claiming a tiny percentage (0.15%) of the savings in GDP achieved from timely and accurate
climate science, this is still a significant return on investment.

2 Governance and Management

The ACE CRC is an unincorporated joint venture comprising 6 essential and 17 other participants.
The University of Tasmania (UTAS) continues to provide Centre Agent services such as human
resource and financial services as in-kind contributions. UTAS signed the Commonwealth Agreement
on behalf of all participants. The six Essential Participants are bound by the Participants Agreement,
and the Other Participants Agreements set out the duties and commitments of the remaining 17
parties.

The ACE CRC is registered for GST purposes and classified as a government partnership for taxation
purposes.

The Impact Tool (IT) forms the basis of the risk register against which ACE manages its risks. The IT is
also used to manage ACE CRC activities and track performances against contracted milestones.

The ACE CRC's transition plan has been developed to consider the ACE CRC'’s future beyond the life
of current CRC Program funding. At this juncture there are no obvious direct funding vehicles that
will assist ACE to transition in its current form. Other options are being explored which may support
components of the existing ACE CRC. Regular updates to the IT and transition plan will ensure
rigorous management going forward.

The governance and management structure of ACE CRC has been established as follows:

Sub-committees:
Budget, Finance and Risk
Remuneration, Nominations and Assessment

Board

Management Committees:

Executive
| Communication

Education & Training

CEO Computing
|
Climate Futures;
R1: Oceans R2: Cryosphere R3: Carbon R4: Ecosystems End User Er it Administration Sea-Level Rise
C | ies;
[ Other Consultancies
Centre Agent and Fellowships

2.1 Governance - Board, Committees and Key Staff
The Board

The Board is constituted with a balance of skills, experience and independence and operates in
accordance with the provisions of the Participants' Agreement. It comprises an independent
chairperson, representatives of ACE CRC six Essential Participants, two representatives from Other
Participants (including one commercial participant), two independent members and two ex-officio
members (without voting rights). During the reporting period one independent Board position



remained vacant (it has subsequently been filled by Mr Howard Bamsey). An ACE CRC Code of

Conduct for Board members has been developed and approved by the Board.

Board meetings are held every quarter. During this reporting period Board meetings were held on 17
September 2010, 1 December 2010, 28 February 2011, and 4 May 2011.

End-user organisations, Pitt & Sherry Pty Ltd and the Department of Climate Change and Energy
Efficiency (DCCEE), were represented on the Board by Mr John Pitt and Dr lan Carruthers/Mr Geoff
Leeper/Ms Harinder Sidhu respectively. Mr lan Carruthers (DCCEE) resigned during the reporting

period and was replaced by Mr Geoff Leeper. Mr Geoff Leeper subsequently resigned and was

replaced by Ms Harinder Sidhu. UTAS representative, Prof Alan Canty, resigned and was replaced by
Prof Paddy Nixon.

Name

Prof Ulrich
Bathmann

Mr lan
Carruthers

Mr Tony
Coleman

Role

Board
Member

Board
Member

Board
Member

Key Skills

- Leadership in international
scientific programs

- High level administrative
experience

- Strong international
standing as a scientist

- High level executive
experience in government

- Leadership on strategies to
deliver science capability for
national needs

- Broad and extensive
experience on climate
change, environment and
natural resources
management

- High level executive
management experience in
private enterprise

- Financial audit, actuarial
and risk management
expertise

- Commercial objectivity and
independence from CRC
participants

Independent/
Organisation

Alfred
Wegener
Institute
(Essential
Participant)

Department of
Climate
Change &
Energy
Efficiency
(Essential
Participant)

Independent

Number
of
meetings
0/4

1/1

(resigned
after 33™
meeting)

3/4

% as
Board
member
0%
Granted
leave of
absence
by Board

100%

75%




Name Role Key Skills Independent/ Number % as
Organisation of Board
meetings member

Mr Greg Board - High level executive Tasmanian 2/4 50%
Johannes Member management experience in Government

both policy and operational (Other

roles in the public and Participant)

private sector

- Substantial and wide

ranging Board experience in

both the research and

community sector

- Lead State Government

representative in national

negotiations under COAG on

climate change policy,

legislation and regulation
Mr John Ex- - High level executive Australian 3/4 75%
Gunn Officio management experience in Antarctic

research agencies and Division

government (Essential

- Strategic planning of Participant)

national and international

research programs

- Marine and climate science

leadership
Mr Geoff Board - High level executive Department of 1/1 100%
Leeper Member experience in government Climate

- Leadership on strategies to
deliver science capability for
national needs (Australian
Climate Change Regulatory
Authority)

- Broad and extensive
experience in government
and policy; Corporate

Services Branch, Department

of Families, Housing,
Community Services and
Indigenous Affairs, and
Medicare Australia

Change &
Energy
Efficiency
(Essential
Participant)
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Name Role Key Skills Independent/ Number % as
Organisation of Board
meetings member
Ms Lyn Board - High level executive Australian 3/4 75%
Maddock Member management experience in Antarctic
and government Division
Acting - Extensive policy experience  (Essential
Chair 17 - Board experience in a Participant)
Sep number of NGO’s
2010
Dr Bruce Board - Extensive experience in CSIRO 3/4 75%
Mapstone Member research leadership and (Essential
management at senior & Participant)
institutional levels
- Established experience with
CRC establishment,
leadership, and governance,
including the previous ACE
CRC
- Broad relevant domain
expertise in climate and
marine science
Dr Rob Board - High level executive NIWA 0/4 0%
Murdoch Member management experience (Essential Granted
- Broad experience in the Participant) leave of
operation of research vessels absence
- Extensive Board experience by Board
- High level science expertise
in biological oceanography
and marine ecology
Prof Paddy Board - Extensive experience in University of 2/4 50%
Nixon Member research leadership and Tasmania

management at senior &
institutional levels

- High level industrial and
commercial executive
management experience
- Broad and extensive
expertise in computer
science and technology

(Essential
Participant)
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Name Role Key Skills Independent/ Number % as
Organisation of Board

meetings member

Dr Tony Ex- - High level leadership and ACE CRC 4/4 100%
Press Officio administrative experience

- Extensive experience in

government and public

policy

- High level international

experience in science and

policy

Dr Katherine Chair - High level management Independent 3/4 75%
Woodthorpe skills - CEO of AVCAL
- High level Board skills

- Broad experience on audit
committees - Ventracor,
Agenix and chaired the Audit
Committee of Australian
Cancer Technologies Ltd and
Insearch




The Board has established sub-committees. The Budget, Finance and Risk sub-committee includes
Mr John Gunn (AAD), Dr Bruce Mapstone (CMAR), Prof Paddy Nixon (UTAS, previously Prof Alan
Canty) and Mr Tony Coleman as members. They met on 19 November 2010 and also considered

matters ‘out of session’.

The Remuneration, Nominations and Assessment sub-committee consists of Dr Katherine
Woodthorpe, Ms Lyn Maddock and Mr Greg Johannes. They met on 24 November 2010.

The Executive Committee

The ACE CRC Executive Committee advises the CEO and Board on a range of matters relating to

management of resources, research coordination and research utilisation across the ACE CRC

portfolio. The ACE CRC Executive Committee convenes quarterly. These meetings occurred on 21
July 2010, 16 November 2010, 22 February 2011, and 12 April 2011.

Name Role Key Skills Organisation
Prof Nathan Leader, Climate Futures; Computing/research ACE CRC/TPAC
Bindoff Director TPAC
Ms Carrie Administration Manager ~ Administration ACE CRC
Bloomfield/Ms
Wenneke ten
Hout
Dr Andrew Leader, Ecosystems Research ACE CRC/AAD
Constable Program
Ms Miranda Communications Communications/Media ACE CRC
Harman Manager
Assoc Prof School of Government, Research/policy/end- ACE CRC/UTAS
Marcus Haward UTAS user engagement
Dr Julia Jabour IMAS Representative Education IMAS
Ms Tessa Deputy CEO, Business Business ACE CRC
Jakszewicz Development Development/end-user
engagement
Ms Kate Maloney Business Management Finance, administration, ACE CRC
governance
Prof Andrew IMAS Representative Education IMAS
McMinn
Dr Kelvin Michael IMAS Representative Education IMAS
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Name Role Key Skills Organisation

Dr Tas van Program Leader, Research ACE CRC/AAD

Ommen Cryosphere Program

Dr Tony Press CEO Management, ACE CRC
governance

Mr Tomas Student Education IMAS/ACE CRC

Remenyi

Dr Stephen Program Leader, Oceans Researcher ACE CRC/CSIRO

Rintoul Program

Dr Jason Roberts Researcher, Chair ACE Research/computing ACE CRC/AAD

CRC Computing

Committee

Prof Thomas Trull Program Leader, Carbon Researcher

Program

ACE CRC/UTAS/CSIRO

Communications Coordination Committee

A new ACE CRC Communications and Media Manager was appointed on 26 September 2010. The

communications coordinating committee met once during the reporting period on 16 February 2011.

There was regular liaison between the ACE CRC Communications and Media Manager and partner

Communications Managers during the reporting period.

Name

Role

Organisation

Ms Sally Chambers

Mr Peter Cochrane (1
February 2011- 30 June
2010)

Ms Moya Fyfe (1 July
2010-31 January 2011)

Ms Miranda Harman (26
September 2010-30 June
2011)

Ms Tessa Jakszewicz (1
July 2010-28 September
2010)

Mr Craig Macaulay

General Manager, Corporate
Communications

Coordinator, Communications and Media
Office

Communications and Media Manager

Communications and Media Manager

acting Communications and Media
Manager

Communications Officer

AAD

UTAS

UTAS

ACE CRC

ACE CRC

CSIRO
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Education and Training Committee

An Education and Training committee has been formed between the Institute of Antarctic and
Marine Studies (based at UTAS) and the ACE CRC to discuss a range of matters relating to education
and training. Discussions during this reporting period have centred on recruitment of PhD students
and improving the visibility of ACE CRC and IMAS research projects. The Education and Training
committee met 7 times informally throughout the reporting period.

Name Role Organisation
Prof Mike Coffin Executive Director IMAS (from  IMAS
1 January 2011)

Dr Julia Jabour IMAS Representative IMAS

Prof Gustaaf Hallegraeff IMAS Representative IMAS

Prof Andrew McMinn IMAS Representative IMAS

Dr Tony Press CEO ACE CRC
Prof Michael Stoddart Interim Executive Director IMAS

IMAS (until 31 December 2010)

Computing Committee

The ACE CRC Computing Committee supports the science, education and policy programs of the ACE
CRC by providing advice on information technology, infrastructure and management. The ACE CRC
Computing Committee advises the ACE CRC Executive Committee and CEO. The ACE CRC Computing
Committee met twice during the reporting period on 30 July 2010 (pre-meeting) and 9 August 2010.
The Computing Committee also provided advice on the ACE CRC'’s server requirements resulting in
the selection and purchase of the new computer server.

Member Role Organisation
Ms Carrie Bloomfield/Ms Wenneke Administration Manager ACE CRC

ten Hout

Mr Colin Broadbent Information Technology Resources UTAS

Ms Margie Cole Executive Officer IMAS

Mr James Culverhouse Information Technology Resources UTAS

Mr James Harrison Information Technology Resources UTAS

Dr Klaas Hartmann Researcher IMAS

Mr Ben Joseph Information Technology Resources UTAS
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Member Role Organisation

Dr Jan Lieser Researcher ACE CRC
Ms Kate Maloney Business Management ACE CRC
Dr Tony Press Chief Executive Officer ACE CRC
Dr Jason Roberts (Chair) Researcher AAD

Mr Peter Walsh Data Manager IMAS

Dr Roland Warner Researcher AAD
Key Staff

Staff Member Role % Time

Dr Tony Press CEO 100%

Dr Stephen Rintoul Program Leader - Oceans 50%

Dr Tas van Ommen Program Leader - Cryosphere 80%

Prof Tom Trull Program Leader - Carbon 75%

Dr Andrew Constable Program Leader - Ecosystems 60%

2.2 Participants

No changes to participants have occurred for the reporting period.

Type of Participant

Participant

Essential Alfred Wegener Institute of Polar and Marine Research (AWI), Germany

Essential Australian Antarctic Division (AAD)

Essential CSIRO Division of Marine and Atmospheric Research (CMAR)

Essential Department of Climate Change and Energy Efficiency (DCCEE)

Essential National Institute of Water and Atmospheric Research Ltd (NIWA), New Zealand

Essential University of Tasmania (UTAS)

Other Centre for Polar Oceanography and Modelling (CPOM), University College
London, UK

16



Type of Participant

Participant

Other Chinese Academy of Meteorological Science (CAMS)

Other Department of Sustainability, Environment, Water, Population and Communities
(SEWPAC)

Other First Institute of Oceanography (FIO), China

Other GHD Pty Ltd

Other Institute of Low Temperature Science (ILTS), Hokkaido University, Japan

Other Laboratoire d'Etudes en Géophysique et Océanographie Spatiales (LEGOS), France

Other Memorial University of Newfoundland (MUN), Canada

Other Myriax Software Pty Ltd

Other National Institute of Polar Research (NIPR), Japan

Other Pitt & Sherry

Other RPS MetOcean Pty Ltd

Other SGS Economics and Planning Pty Ltd

Other Tasmanian Government

Other University of Texas at Austin, USA

Other University of Texas at San Antonio, USA

Other Vrije Universiteit Brussel, Belgium

2.3 Financial Management

The ACE CRC made considerable efforts to ensure that its budget would be balanced following the

shortfall in funding from the CRC Program. The result of these management efforts was that the

projected cash position for end of the ACE CRC’s current funding period changed from a forecasted
deficit of $262K to a forecasted surplus of $41K.

Staff appointments were made based on three-year contracts with most appointments due to expire

(subject to review) at the end of 2013. This was done to manage costs and to reduce the projected

end of contract deficit. Staffing is kept under constant review and adjustments to contracts will be
made, taking into account priorities and finances, towards the end of the life of the ACE CRC.
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Other factors that assisted in rebalancing the budget included:

Two participants provided additional cash contributions to cover the cost of staff positions,
sea-level rise tool costs, and ocean acidification research costs. The additional cash
contributions of $97K from the AAD and $75K from DCCEE were received during the
reporting period. Confirmation of an additional cash contribution of $385K from DCCEE was
received prior to year end for additional sea-level rise research and web tool development.
Interest of $206,396 was earned on the ACE CRC account during this reporting period
(shown as ‘Other Firm Cash’ in the ACE CRC financial tables).

In terms of in-kind contributions, there was an unfavourable difference of 21% to the agreement

budget in the current reporting year. This resulted from a number of factors:

The AAD’s contribution for the current year was 29% lower than budgeted. This was due in
part to the early completion of the AAD Mill Island core drilling in the prior year. Therefore,
to date the AAD contribution is 7% under budget. The remainder of this difference is due to

the SIPEX-2 rescheduling. It is expected over the life of the ACE CRC that this contribution

from the AAD will run to budget.

e The other major factor to the lower than expected in-kind contributions was the University
of Texas ICECAP project logistics costs. This difference arose due to the foreign exchange
rate changing for USD to AUD from 0.67 (at the time of the application in 2009) to 1.02 (as at
30th June 2011). Thus the contribution of survey costs for ICECAP was substantially less on
exchange into AUD than budgeted ($387K) representing a reduction of 35%. As all work was

completed, it is expected that this variance will remain for the life of the ACE CRC.

The online ‘Expenses’ table for the ACE CRC over the year shows major variances to the agreement.

As reported in last year’s annual report the calculation of variances needs to be amended in the

agreement column for the carried forward cash. The expected use of these additional funds and the

years in which the expenditure was budgeted was advised to the CRC Program in June 2010.

Table 1 Excerpt from the online ‘Expenses’ table 3

Actual Agr'mt Diff %Diff
Employee Expenses 2,579 2,952 -373 -13
Supplier Expenses 1,318 2,159 -841 -39
Capital 451 340 111 33
Other Expenses - - - -
TOTAL EXPENSES 4,348 5,451 -1,103 -20
Table 2 The online ‘Expenses’ table 3 adjusted for carried forward cash

Actual Agr'mt Diff %Diff
Employee Expenses 2,579 2,952 -373 -13%
Supplier Expenses 1,318 3,139 -1,821 -58%
Capital 451 1,229 -778 -63%
Other Expenses - - - -
TOTAL EXPENSES 4,348 7,320 -2,972 -41%
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In the current year, the differences in employee expenses relate to the timing of staff appointments.

The final of 13 new appointees commenced in April 2011. It is expected that this variance will be a
timing difference and it is expected that over the life of the ACE CRC this expenditure will run to

budget.

The difference in supplier expense arose due to a number of factors:

e The timing of logistics payments for ship use were deferred into future financial years
(deferral amount $1.27M);
e With the final staff member commencing April 2011, this delayed the start of some
programs and consequently showed a positive variance for supplier expenses in the

reporting year. These are timing differences and are expected to run to budget over the

remaining life of the ACE CRC; and,
e The change of the timing of the SIPEX-2 cruise (now scheduled for September 2012), means

that the preparation costs for this cruise and capital purchases will be expended in next

financial year, resulting in an underspend in this reporting year.

2.4 Communications

The ACE CRC endeavours to measure, and ensure the effectiveness of its communications, by
actively seeking input from end-users through face-to-face meetings, end-user representation on the

Board and end-user surveys.

ACE CRC conducted a number of internal and external communications activities during the

reporting period.

Internal communications activities

Activity

Description

Date

ACE CRC Annual General
Meeting

ACE CRC Symposium

ACE CRC Executive

ACE CRC e-newsletter

ACE CRC Website

Held for all ACE participants to discuss ACE
and collaborations

Staff and students share research
achievements and results

Planning forum for ACE Program Managers
and members of administration team

Newsletter includes CEO message and
several topical research articles

A new version of the website
www.acecrc.org.au was launched in Q4
and includes a staff intranet section

18 Aug 2010

19 and 20 Aug 2010

21 Jul 2010; 16 Nov
2010; 22 Feb 2011;
12 April 2011;

Sep 2010; Dec 2010;
June 2011

June 2011
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External communications activities

The ACE CRC has undertaken a number of activities to communicate its successes and to transfer
knowledge to end-users. Highlights during the reporting period included a presentation booth at the
International Climate Change Adaptation Conference on the Gold Coast and Greenhouse 2011 in
Cairns and the co-hosting of the Australian and New Zealand Climate Forum in Hobart. The ACE CRC
also hosted the National Storm Tide Modelling workshop in Melbourne on 27 July 2010.

A briefing of the then Tasmanian Climate Change Minister, the Hon Nick McKim, was held in
December 2010 and the ACE CRC presented ‘Towards IPCC 5 — Tasmania’s contribution to climate
change science’ to Tasmanian Federal and State members of Parliament in February 2011.

ACE CRC glaciologists initiated the Climate Conversations outreach program, a series of community
forums designed to encourage conversations between scientists and the public about climate change.
During the reporting year, several Climate Conversations events were held along the NSW mid-north
coast and around Tasmania.

At a national level, one-on-one discussions were held regularly with government and industry
representatives. Meetings were held with representatives from DCCEE, DAFF, DIISR, SEWPAC,

Telstra, Geosciences Australia, Insurance Council of Australia, Westpac, QANTAS, Origin Energy,
Kathmandu, Visy, Bendigo Bank, mecu, GE and The Climate Institute.

The ACE CRC developed and implemented a new Report Card format for delivering updates on its
science. The first in the series, Report Card: Southern Ocean Acidification was launched in April 2011
and received very positive feedback.

ACE CRC Position Analyses - which are summary publications updating the latest science - have been
well received. The Southern Ocean Circulation and Climate Change Position Analysis was progressed
extensively during the reporting period and is due to be published late 2011.

An external online survey of users of the ACE CRC sea-level rise web tool (www.sealevelrise.info) was
developed to gauge effectiveness of the web tool and to guide priorities for future development.
The survey identified that 67% of survey respondents were actively using the sea-level rise web tool.
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Other external communications activities included:

Activity Description Date
Media Releases 8 ACE CRC media releases were issued. ‘New Throughout the
Observations of Coastal Erosion with Climate reporting period

Southern Ocean
Acidification Report Card

Technical Report

Face-to-face briefings

ACE Vodcasts

ACE CRC e-newsletter

ACE website
www.acecrc.org.au

Change’; ‘The Science is in and it’s Time to Move
On’; ‘Climate Conversations’; ‘Australian First in
Climate Projections’; ‘Minister launches Climate
Futures for Tasmania Water and Catchments
research results’; ‘Minister launches Climate
Futures for Tasmania Impacts on Agriculture
research results’; New insights into the formation
of the East Antarctic ice sheet’; ‘ACE CRC launches
Southern Ocean Acidification Report Card’

The first Report Card was produced by the ACE April 2011
CRC, providing an update of the scientific

understanding of ocean acidification and its

impacts in the Southern Ocean

Shoreline Change at Roches Beach 1957-2010, August 2010
South-Eastern Tasmania. This report outlines
coastal erosion at Roches Beach due to sea-level

rise
Tasmanian State Government; DCCEE; DAFF; Throughout the
DIISR; SEWPAC; Telstra; Geosciences Australia; reporting period

Insurance Council of Australia; Westpac; QANTAS;
Origin Energy; Kathmandu; Visy; Bendigo Bank;
mecu; GE; The Climate Institute

A series of short video clips interviewing ACE CRC  j,ne 2011
scientists about their research were created and

uploaded on to You-Tube; Vimeo and the ACE CRC

website

Newsletter includes CEO message and several Sep 2010; Dec
topical research articles. Distributed to over 400 2010; June 2011
research participants and government and industry

end-users
Regular updates including ACE news and events Several times
and news clippings on relevant research topics per month
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Overall strategy to ensure communications effectiveness

The ACE CRC continues to seek and develop mechanisms to measure its effectiveness. ACE CRC’s
major end-users are represented on the Board and have the opportunity to directly influence ACE
CRC communications. Given the strong representation of end-users on the Board, it was deemed
unnecessary to establish a standalone ‘end-user’ committee. Strategies to ensure the ACE CRC’s
effectiveness include one-on-one meetings with end-users, to seek feedback on current research
and guide future development. End-user forums are also held from time to time, but none were held
during the reporting period. The ACE CRC measures and monitors its media profile.

The ACE CRC website and e-newsletter seek to gather feedback from users and readers. The ACE CRC
is adopting Google Analytics to measure its website effectiveness.

2.5 Intellectual Property Management

The Intellectual Property (IP) management arrangements are outlined in the ACE CRC IP Assignment
Deed and the Participants Agreement. The IP clauses within the Agreement were established in
accordance with the National Principles of IP Management.

As a ‘public good’ CRC, the ACE CRC aims to make its research outputs widely and freely available. It
does this by publishing its results in formal journals, public-ready documents, via its website and by
providing data via means such as the sea-level rise webtool (www.sealevelrise.info). Much of the
scientific data collected is available through the Australian Antarctic Data Centre at the Australian
Antarctic Division (AAD), the Integrated Marine Observing System (IMOS) and the Tasmanian
Partnership in Advanced Computing (TPAC).

If the ACE CRC licences use of its Centre IP to a third party that party can only use the IP on the basis
that it does not prejudice the CRC’s ability to maximise the commercial return from the Centre IP.
This ensures that benefits are maximised for Australia.

The ACE CRC does not hold any patents in Australia nor overseas.
3 Performance against Activities

3.1 Progress against the Key Challenge/Outcomes
1. Oceans: The Southern Ocean and Sea-Level Rise (SLR)

How is the Southern Ocean changing, and the implications that this will have for Australian and
global climate now and in the future?

The ACE CRC is exploiting the revolution in ocean observation technology to increase its capacity to
study the role of Antarctica and the Southern Ocean in global and regional climate. The ACE CRC is
using profiling floats that drift with the ocean currents and periodically rise to the surface to
transmit temperature and salinity measurements. Miniaturised oceanographic sensors attached to
seals are providing information on seal biology and also the oceanic environment in which they live.
Seals travel far through the ocean and even beneath the winter sea ice. Fixed moorings, ships and
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satellites are also being used to measure the physical and chemical properties of the Southern
Ocean.

ACE CRC researchers are repeating tests previously carried out to calibrate changes in ocean
characteristics; using satellite altimetry to determine how the Antarctic Circumpolar Current (ACC)
distributes surface chlorophyll and sea ice; and monitoring regional variations in sea surface height
in the Southern Ocean. This research allows IPCC-class models to be tested against observations in
order to improve the models and deliver more reliable climate projections.

The ACE CRC collaborates with United States of America, French, German, Chinese, New Zealand and
Japanese partners in the Antarctic to increase our understanding of current and future changes in
the Southern Ocean and further improve global climate models.

One of the most significant impacts of climate change will be caused by a rise in sea level. Recent
research has shown that sea levels are rising at rates near the higher end of previous projections,
and that the rate of sea-level rise is accelerating. The ACE CRC’s Sea-Level Rise (SLR) Impacts project
focuses on providing decision-makers with targeted assessments of the risks of sea-level rise. This
work is incorporating the effects of storm surges and recession of the coastline with rising sea levels.

The ACE CRC is helping Australia plan and prepare for future sea-level changes by providing
specialised technical consulting , specialised vocational training for governments and industry, and a
sea-level rise decision support tool (www.sealevelrise.info). The decision support tool provides key
stakeholders with an understanding of how to assess risks to existing assets, plan adaptation, and
set appropriate design codes and planning strategies for future development.

2. Cryosphere: Impacts of Changing Snow and Ice Cover

How will sea ice and the Antarctic ice sheet respond to changes in climate and what impact will
changes in the cryosphere have on climate and sea level?

The ACE CRC’s Cryosphere Program is split into three main research projects: the dynamic role of
polar ice sheets in future sea level; the role of Antarctic sea ice in the climate system; and past and
present climate - records and dynamics.

The great ice sheets of Antarctica and Greenland hold the largest potential for substantial and
prolonged contributions to sea-level rise in a warming climate, but our present ability to predict
these changes is limited. Recent observations suggest that the contribution to sea-level rise from
both great ice sheets is increasing, and that this is due to increasing discharge of ice by glaciers,
rather than simply by increased melt. Current computer models which simulate ice sheet dynamics
and their links within the climate system are inadequate for quantifying the nature, rapidity and
extent of the response of the ice sheets to climate change, and this gives rise to the major
uncertainty in sea-level predictions over century and longer time scales.

The ACE CRC's ‘dynamic role of polar ice sheets in future sea level’ project aims to improve

computer models of ice flow dynamics, basal processes and interactions with atmosphere and ocean.
The ACE CRC is collaborating with international efforts in model development, particularly building
on our expertise in ice flow properties and ice-shelf-ocean interactions. The developing models will
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include stresses to the ice, presently neglected in ice sheet models, treatment of basal conditions,
including sliding ice and sediments, basal hydrology and subglacial lakes. The transition of glaciers
from grounded ice flow to floating ice shelves is being refined, so that changes at the ocean margins
are correctly propagated to the flow in the ice sheet interior.

The ACE CRC is involved in a major collaboration with international partners in the aerogeophysical
survey of unexplored sectors of East Antarctica. This project is called ‘Investigating the Cryospheric
Evolution of the Central Antarctic Plate’ (ICECAP). The suite of instruments used in these surveys is
producing vital knowledge of bedrock topography, basal rock, sediment and water conditions. These
data will ensure that ice sheet models have real-world boundary data as inputs. The ICECAP survey
targets deep subglacial basins and major outlet glaciers which hold the greatest potential for
dynamic ice sheet changes, and consequently to potential sea-level rise (see page 33).

The ACE CRC’s second Cryosphere project, ‘The role of Antarctic sea ice in the climate system’,
revolves around the fact that sea ice is a key component of Earth’s climate system — the annual
change from the Antarctic winter maximum sea ice extent to the summer minimum is one of the
largest natural physical changes on the planet. Through a variety of feedback mechanisms, sea ice
acts as an agent and indicator of climate change. Sea ice also plays a structuring role in marine
ecosystem function. Over the last decades, the extent of sea ice and its thickness have decreased in
the Arctic, and a reduction in extent has also occurred in the Antarctic Peninsula region. However, it
is not known how the thickness of Antarctic sea ice is changing.

The ACE CRC is conducting field research including the future deployment of an Autonomous
Underwater Vehicle, instrumented with upward-looking sonar to measure sea ice drift. In situ
observations to validate/calibrate satellite remote sensing including airborne laser altimetry will also
be conducted, as well as remote sensing and deployment of sea ice mass balance stations, equipped
with biological sensors, and sea ice drifting buoy arrays.

The last project in the Cryosphere Program is ‘Past and present climate: records and dynamics’.
Climate records from the Antarctic region, Southern Hemisphere and even Australia are relatively
sparse and of short duration. The previous IPCC reports have underscored the need for more
palaeoclimate records from the Southern Hemisphere. These records are needed to support climate
reconstructions, process studies and to test models. The project is producing additional high-
resolution climate records for the Antarctic. The project is developing existing records and using
these to investigate regional and hemispheric climate processes, with emphasis on connections to
Australian climate.

In order to do this, the ACE CRC is expanding the spatial extent, and extending the temporal length
of the network of high-resolution ice core records from East Antarctica. ACE CRC researchers are
calibrating high-resolution ice core records against modern meteorological data, and using these to
probe climate dynamics over timescales beyond the instrumental period. Finally, the ACE CRC is
investigating longer-term fundamental climate processes related to forcing changes due to isolation
and greenhouse gas variations over the last glacial cycle, and exploring hemispheric climate coupling
and abrupt climate change events.
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3. Carbon: Southern Ocean Uptake

Will the Southern Ocean continue to remove CO, from the atmosphere and how rapidly will this
increase the acidity of the ocean?

Currently one third of humankind’s annual emissions of the fossil-fuel derived greenhouse gas,

Carbon Dioxide (CO,), are absorbed by the oceans. The Southern Ocean presently absorbs about 40%
of that total. The oceans act as a reservoir for carbon, called a carbon sink, which accumulates and
stores carbon via the ocean’s physiochemical and biological processes.

The absorption of CO,, however, comes with a cost — a decrease in the alkalinity of the ocean (often
called ocean acidification). This change will have potentially serious impacts, within the 21% century,
for the sustainability and management of many marine and coastal ecosystems and fisheries.
Acidification is occurring first in polar seas, and for this reason examining ecosystem responses in the
Southern Ocean offers a bellwether for probable impacts around Australia.

The ACE CRC collaborates with many organisations and countries around the world to understand
the ability of the Southern Ocean to draw down atmospheric carbon, and whether or not the ocean
carbon sink has a saturation point. Understanding the Southern Ocean’s ability to sequester carbon
is vital for understanding our environmental future and, as emphasised by the IPCC, is of crucial
importance for the setting of efficient emissions reductions to limit climate warming.

The ACE CRC Carbon Program has the overall goal of quantifying the role of the Southern Ocean in
the global carbon cycle. It focuses on three key projects.

The first of these projects involves measuring the magnitude of uptake of atmospheric CO,; the
processes that control this uptake; and their propensity for change. The Southern Ocean’s ability to
take up CO, will not continue at current rates if global climate change reduces the rate of the
overturning oceanic circulation and therefore hampers the effectiveness of the ocean’s physical
pump. Changes in sea ice cover, ocean warming and stratification, and lack of supply of the limiting
trace nutrient iron all potentially have negative effects on the effectiveness of the biological pump to
lock CO, in the Southern Ocean carbon sink. Determining the extent of ocean acidification caused by
the uptake of CO,, and its biogeochemical ramifications, is the second project in the Carbon Program.
The overall goal is to determine how the progress of acidification depends on both the uptake of
anthropogenic CO, and its interaction with naturally varying processes that control the distributions
of alkalinity, dissolved inorganic carbon, and nutrients. Using samples from Antarctic voyages, the
Carbon Program is mapping the progress of acidification and measuring the abundance of carbonate
forming organisms that may be impacted by ocean acidification.

The final Carbon project examines the potential and ecological risks of increasing Southern Ocean
uptake of CO, via ocean iron fertilisation. The ACE CRC aims to study natural iron fertilisation to
investigate the associated extent of carbon uptake and ecosystem health and compare these results
to deliberate fertilisations. The ACE CRC then will assess the efficacy and risks of ocean fertilisation
using field observations, synthesis, and numerical simulations. The ACE CRC collaborates with DCCEE,
SEWPAC, ACCESS, the Australian Climate Change Science program, CSIRO, AAD and other
international agencies (IOCCP, CO2/CLIVAR, GEOTRACES, and IPCC). Impacts of ACE CRC’s research
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include cost savings by governments and industry derived from more accurate carbon cycle models
and more informed carbon management strategies.

4. Ecosystems: Impacts of Climate Change on Antarctic Marine Life

What will be the impact of Southern Ocean and sea ice changes on Antarctic ecosystems and
fisheries?

The Ecosystems Program addresses the challenge of what will be the impact of Southern Ocean and
sea ice changes on Antarctic ecosystems and fisheries. The current expectation is that the ‘keystone’
nature of krill will remain the same but that the productivity of the ecosystem will generally decline
with the loss of sea ice. However, emerging science is showing that the productivity of the system is
uncertain and that the development of a pelagic system without sea ice may result in the structure
of the food web shifting from a krill-based food web to a fish-based food web, such as that seen on
the Kerguelen Plateau of the Southern Ocean. Such a change could seriously affect fisheries in the
region, and the conservation of whales and other higher predators. The ACE CRC is using a
combination of field studies along with qualitative and quantitative modelling to evaluate different
scenarios for the Antarctic marine ecosystem based on prognoses of change from the IPCC AR5
analyses.

The Ecosystems Program is researching the impact of Southern Ocean and sea ice changes on
Antarctic ecosystems and fisheries by focussing on four key projects. The first of these is assessing
the risks to key species of Southern Ocean marine ecosystems from climate change impacts, such as
temperature and ocean acidification.

Literature and expert opinion is being used in a risk assessment framework to assess species’
responses to climate change scenarios, including the development of conceptual models of the
impacts of change in the physical environment and food webs. Spatial modelling will ascertain key
environment drivers for species. IPCC AR5 results will be used to ascertain change in those drivers
and the likely consequences to species distributions and dynamics.

The second project in the Ecosystems Program aims to contribute to determining the ecosystem
impacts of predicted changes in Antarctic sea ice by evaluating the linkages between ocean
productivity and the spatial and temporal dynamics of the sea ice zone, including sea ice physical
and biological parameters.

A realistic model of sea ice algal productivity is being developed which requires a model of algae
attached to the underside of the sea ice as well as algae entrapped in the brine channels throughout
the entire ice thickness. Further, the Ecosystems Program is collating historical datasets from the
Southern Ocean. An international dataset is being developed of sea ice biological and
biogeochemical parameters from ice cores. The number of ice cores to be included in this database
is likely to increase as more scientists become involved and release their unpublished data.

The third aspect of this project is to conduct in situ studies, including field programs. In situ
measurements of ice algal biomass and production and an understanding of how they relate to the
physical attributes of sea ice and the water column are essential for developing the spatial models
and the dynamic simulation models.
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Identification of key food web processes that could be impacted by changes in the physical and
biogeochemical environments in eastern Antarctica is the third project involved in the Ecosystems
Program. This project has been split into two parts.

Part 1 includes regular sampling on the SR3 oceanographic transect, combined with spatial statistical
analyses of available data to evaluate the types of changes in phytoplankton and zooplankton
assemblages that could arise as a result of a changing climate, and the mechanisms that could cause
those changes.

Part 2 is the development of a ship- and land-based integrated ecosystem study to evaluate the
primary food web linkages from phytoplankton to top predators in eastern Antarctica. This project is
a multidisciplinary food web study, which includes the integration of land-based and sea-based
activities in collaboration with other relevant projects in the Australian Marine Mammal Centre at
the AAD.

The last project in this program focuses on drawing on the results of the other ACE CRC Ecosystems
projects to create a second generation marine ecosystem model which will be used to assess
historical and future climate change impacts on Antarctic marine ecosystems, as well as to evaluate
the types of objectives that could be appropriate for the conservation of Southern Ocean species.

Models currently under development include the Ecosystem Productivity Ocean Climate (EPOC)
modelling framework, a Regional Ocean Modeling System (ROMS) model of eastern Antarctica and
the Kerguelen Plateau and the Australian Earth-system model through ACCESS. Development of a
further ecosystem model using ‘Atlantis’ is also being undertaken to model effects on biodiversity
and to support other modelling efforts in the program. This project aims to synthesise and integrate
knowledge on food webs and ecosystems to build a second-generation model that couples food web
models (EPOC and Atlantis) with the ROMS model. This work is using reviews of different
components of the ecosystem and is developing an appropriate representation of those components
in the modelling environment. Comprehensive testing will be undertaken with EPOC and Atlantis to
develop the most efficient representations possible of each module while still preserving their
sensitivity to climate change impacts.

These enhanced ecosystem models will be coupled to an ocean-ice-atmosphere model through the
ROMS, in partnership with the modelling group at Old Dominion University, USA. Once developed,
experiments can be undertaken based on plausible scenarios for climate change impacts, as
developed in the other three projects in the ACE CRC Ecosystems Program.

An important component of this early work is the development of user-friendly interfaces for
building and managing these models in order to enable greater participation of ecologists and
modellers alike from partner laboratories in Australia and overseas.

3.2 Research

The ACE CRC is on target to achieve its research outputs. A detailed summary of ACE research
activities at the program level (Oceans; Cryosphere; Carbon; and Ecosystems) can be found below.
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The level of end-user involvement, and evidence that the research is meeting end-user needs, is
outlined in section 3.3.

In total, ACE CRC researchers have published 3 books, 10 book chapters, 74 articles in scholarly
refereed journals, and 9 full written conference papers in refereed proceedings. In addition, 25
articles in scholarly refereed journals are ‘in press’. These publications show that the ACE CRC is well
on track to deliver its research outputs.

1. Oceans
The ACE CRC’s Oceans Program is on target to achieve its research outputs.

All new staff commenced in this reporting period. Dr Catia Domingues (Physical Oceanographer —
Modeller) started on 26 April 2011 and is working with Prof Nathan Bindoff. Dr Beatriz Pena-Molino
(Physical Oceanographer — Observer) started on 9 December 2010 and is working with Dr Stephen
Rintoul. Dr Steven George commenced on 25 October 2010 as the Sea-Level Rise Specialist working
with Dr John Hunter.

In addition, the Southern Ocean Observing System (SOOS) executive position has been filled and will
commence in August 2011. The SOOS International Project Office (IPO) is co-located with the
Integrated Marine Observing System (IMOS) based at the University of Tasmania. The ACE CRC’s
Oceans Program will be collaborating closely with the SOOS IPO (see page 41).

The process for developing the next IPCC report is well underway with both Dr Stephen Rintoul and
Prof Nathan Bindoff providing input into the deliberations of Working Group 1 for the Fifth
Assessment Report (AR5). Prof Bindoff and Dr Rintoul attended the first lead author meeting of the
IPCC WG1 in China in November 2010.

Dr Stephen Rintoul led the multi-disciplinary Mertz Glacier voyage in January and February 2011. The
aim of this voyage was to measure changes in temperature, salinity, oxygen, carbon and nutrients
from the sea surface to the sea floor, following the calving of the Mertz glacier tongue in February
2010 (see page 30). Three scientific moorings were deployed in the region to measure the outflow of
Antarctic Bottom Water (ABW) from the Mertz polynya. These moorings will collect data on current
speed and direction, temperature, salinity and oxygen, and will be retrieved in two years’ time. The
team also measured water properties using a CTD (conductivity, temperature and depth) profiler
instrument. The CTD profiler was lowered at 149 stations during the month-long expedition and
almost 100 profiles were collected over the continental shelf and slope in the Mertz polynya region.
A preliminary analysis of the CTD results suggests that the calving of the glacier tongue has had an
impact on the salinity of dense water on the continental shelf in the region.

The Climate Change and the Southern Ocean Position Analysis took longer in development than
anticipated; however, it will be released by December 2011.

A National Storm Tide Modelling Workshop was organised by the ACE CRC and the DCCEE and held
on 27 July 2010 in Melbourne. Dr John Hunter and Ms Tessa Jakszewicz from the ACE CRC attended
the workshop. The workshop discussed the need for a national storm-tide model and the best
approach for its development. A strategy for modelling storm tides induced by tropical cyclones was
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also considered. Modelling of storm tides driven by synoptic weather patterns around the Australian
coastline has since been completed through collaboration between the ACE CRC and the University
of Western Australia (UWA).

Online training for the sea-level rise decision-support tool (www.sealevelrise.info) was developed.
Additional funding from DCCEE was also secured to further develop the sea-level rise web tool. Plans
for the 2011-2012 reporting period include securing expertise from UWA and the Water Research
Laboratory at the University of New South Wales (UNSW) to enable tropical cyclone and beach
erosion modelling to be incorporated into the web-based decision-support tool. The website at
sealevelrise.info will be redeveloped, providing the statistics of projected flooding events at high-
resolution around the whole of the Australian coastline.

The ACE CRC’s Oceans Program team published 16 articles in scholarly refereed journals and 4 are in
press. They also published 1 book, 3 book sections and 5 full written conference papers in refereed
proceedings.
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Calving of Mertz Glacier and its impacts

In mid-February 2010, a massive iceberg labelled BO9B collided with the Mertz Glacier Tongue,
which at that time protruded out about 100km from the Antarctic coastline at about 145°E. The
collision precipitated the calving of another massive iceberg from the tongue, C28, which had a
length of 78km and width between 33 and 39km. This calving event removed 80% of the tongue,
leaving only a 20km long stub. The calving had been anticipated, as rifts cutting across the tongue
have been developing over many years, but the precise timing of the event was not predicted.

The Mertz Glacier region plays an important role in the formation of Antarctic Bottom Water (ABW),
which is a key driver of global ocean circulation.

The calving of the glacier tongue and the shift of the icebergs changed the geography adjacent to the
glacier. Satellite images show that the high rate of sea ice production in the large body of water near
the glacier (the Mertz Glacier polynya), which controls bottom water production, is still occurring.
Further changes can be expected when iceberg BO9B once again begins to move.

The Mertz polynya and glacier are the focus of research programs at the ACE CRC. ACE CRC partners
at the Laboratoire d'Etudes en Géophysique et Océanographie Spatiales in France have GPS beacons
on the glacier and iceberg C28 for a study of the glacier calving and iceberg evolution. Moorings have
been deployed in the polynyas, and a voyage at the beginning of 2011 has undertaken
oceanographic surveys. The body of work already undertaken and planned allows us to use the area
as a natural laboratory - to observe and monitor the impacts of changes in the glacier system and its
surrounds on the ocean and climate system as well as the regional biology. Satellite remote sensing
will continue to play a key role in this monitoring.

e

The Mertz Glacier tongue as at 30 December 2010. MODIS image courtesy of NASA
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2. Cryosphere

The ACE CRC’s Cryosphere Program is on target to achieve its research outputs with its entire new
staff in place in this reporting period. Dr Alex Fraser (Remote Sensing Specialist) commenced on 4
October 2010, Dr Ben Galton-Fenzi (Ice Shelf-Ocean Modeller) started on 6 July 2010, Dr Laura
Herraiz-Borreguero (Ice Shelf Oceanographer) commenced on 16 August 2010, Dr Adam Treverrow
(Ice Sheet Modelling Scientist) commenced on 2 August 2010, and Dr Guy Williams (Sea Ice / AUV
Specialist) started on 4 January 2011.

A major achievement during this reporting period was the publication in Nature of the paper ‘A
dynamic early East Antarctic Ice Sheet suggested by ice-covered fjord landscapes’. The authors of the
paper include several members of the Cryosphere Program. The article was published on 2 June
2011 and illuminates a 20-million-year period of repeated growth and retreat of the ice sheet
following initial Antarctic glaciation around 34 million years ago. It shows a geological connection
with past climate changes, helps the understanding of how climate and the ice sheet interact and
connects the ice with changes in past and perhaps future sea level. This paper was a product of the
ICECAP project (Investigating the Cryospheric Evolution of the Central Antarctic Plate), an
international collaboration, which has now provided the first detailed understanding of the early
development of the ice sheet that now fills the Aurora Subglacial Basin in Antarctica. This basin
extends more than 1000 kilometres inland from Australia’s Casey Station and is covered by some of
the thickest and oldest ice in Antarctica. From December 2010 to January 2011, the ICECAP project
completed a total of 47,000km aerial line surveys from Casey Station (see page 33).

The ICECAP project has already delivered against the 2012 milestone for ‘analysis and interpretation
of the ICECAP data’. In the 2011-2012 reporting period the ICECAP team will hold a workshop in
August in Hobart, and additional ICECAP airborne radar surveys will provide further data to the
already completed ACE CRC survey work.

The SIPEX-2 sea ice voyage is scheduled for 2012/2013, a year later than envisaged when milestone
2.2.5 was written. A SIPEX-2 workshop was held at the Australian Antarctic Division in early 2011 to
plan the voyage. Further meetings and/or workshops will be held to finalise the activities and
preparation for this voyage.

The analysis of ice bore holes at Mill Island showed an approximate 0.75 degree Celsius warming of
surface temperature over the last 60 years. Dr Jason Roberts is analysing these data. The new ice-
core PhD student (Ms Mana Inoue) will continue ice core analysis of the Mill Island core recovered in
the last reporting period as part of her project ‘Glaciochemical Study of Mill Island Ice Core Records’.

Together with ANSTO, further Beryllium analyses were done from ice cores recovered from Law
Dome. PhD student Mr Joel Pedro is working closely with ANSTO on this project and has published
two papers during this reporting period.

The December 2010-January 2011 ICECAP Basler flights were very successful, completing a total of
47,000km line surveys from Casey Station. The aerial sea ice work was completed from Aurora
Australis during October to December 2010 using helicopter-based observations. Fixed-wing aircraft
capability continues to be delayed due to operational uncertainties. In May 2011, the ACE CRC sea
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ice team published Deep Sea Research Part II: Topical Studies in Oceanography volume (58, 9-10),
‘Antarctic Sea Ice Research during the International Polar Year 2007-2009’. A total of 21 papers were
published in this volume, of which 15 had ACE CRC authorship. The volume was edited by ACE CRC
staff Dr Tony Worby, Dr Klaus Meiners and Dr Petra Heil.

Preparation for the Autonomous Underwater Vehicle (AUV) mission is progressing well, after delay
in appointment of staff. The planned collaboration with Memorial University in Canada, which was
to provide an AUV for the SIPEX-2 field campaign in 2012, ceased after two seasons of trial voyages
aboard Aurora Australis (in 2009 and 2010). It became apparent that the large Explorer class vehicle
would be difficult to operate from Aurora Australis given limited deck space and the acoustically
noisy operating environment. The ACE CRC has commenced a new collaboration with Woods Hole
Oceanographic Institution (WHOI) in the USA, which owns and operates a smaller AUV. The new
vehicle has the advantage that it can be operated much closer to the under-side of the ice, but the
disadvantage of having a shorter operating range.

The scientific focus of the AUV work has thus shifted to conducting higher-resolution swath mapping
of ridge structures on a single floe, or an area up to 1km?, rather that the longer transects originally
proposed. However, the focus on a smaller area will increase the ability to match airborne and AUV
data (from above and below the ice respectively) and thus provide a more comprehensive suite of
complementary data for determining the ice and snow characteristics of the sea ice.

Dr Guy Williams attended a meeting at WHOI in April 2011 for discussions about the AUV for the
2012 experiment to collect critical sea ice mass data.

The ACE CRC’s Cryosphere Program team published over 35 articles in scholarly refereed journals.
They also published 2 books and 6 book sections.
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New insights into the formation of the East Antarctic ice sheet

An international team including scientists from the ACE CRC and the Australian Antarctic Division has
shed new light on what lies beneath a large slice of the East Antarctic ice sheet.

The research reveals a vast, smooth and deep bedrock basin, reaching more than a kilometre below sea
level, bordered by rugged mountain ranges, which are cut by broad valleys. Interpreting this buried
landscape has brought new insights into the early development of the Antarctic ice sheet.

The research was published in June 2011 in the journal Nature. This important scientific paper illuminates
a 20-million-year period of repeated growth and retreat of the
ice sheet following initial Antarctic glaciation around 34 million

) o . LETTER .
years ago. It shows a geological connection with past climate it
changes, helps us understand how climate and the ice sheet A dynamic early East Antarctic Ice Sheet suggested
. X . . by ice-covered fjord landscapes
interact, and connects the ice with changes in past and e A Vo A W, 1, s b W N .
perhaps future sea level.

The paper is focused on a key geological feature in East
Antarctica, the Aurora Subglacial Basin (ASB). This extends
more than 1,000 kilometres inland from Australia’s Casey
Station and is overlain by some of the thickest ice in
Antarctica. While scientists knew of its existence from
Australian ground survey work in the 1970s, this project, called
ICECAP, has provided the first detailed understanding of the
early development of the ice sheet that now fills the basin.

Accurate maps of regions like the ASB where the ice sheet
rests on bedrock below sea level are important for computer

models predicting ice sheet changes and future sea-level rise.
The bedrock of this area had been poorly known until now.

211 Macan Pubisners Liniie. Allrighes reserved

The new research shows the full extent of the basin, bounded on the East and West by sharp mountain
ranges. The mountains are cut through by very wide, deep, smooth fjords sculpted by ice. It is likely that
these massive fjords were excavated by several episodes as the ice sheets advanced through the basin to
the continental margins and retreated to the high central subglacial mountains of East Antarctica.

The paper, with authors from Australia, the United Kingdom and the United States of America, is the first
major product from the ICECAP project — a collaboration that began in 2007. In the Antarctic field seasons
of 2008-9 and 2009-10 scientists flew 47,000 kilometres of survey lines from Casey. The area surveyed
corresponds to a semicircle centred on Sydney and stretching from Hobart, out beyond Broken Hill and
up to Brisbane. High-resolution ice-penetrating radar was used to capture the rock surface under the ice
sheet and layers within the ice up to 4.5km thick, providing insight into bedrock conditions and past ice
flow.

ICECAP stands for Investigating the Cryospheric Evolution of the Central Antarctic Plate. The ACE CRC
authors on the Nature paper are glaciologists Dr Jason Roberts, Dr Roland Warner, Dr Neal Young and Dr
Tas van Ommen, all from the ACE CRC Cryosphere Program.
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3. Carbon

The ACE CRC’s Carbon Program is on target to achieve its research outputs. All new staff commenced
in this reporting period. Dr Pier van der Merwe (Trace Element Marine Analytical Chemist) started on
2 August 2010 and Dr Elizabeth Shadwick (Carbon Post-doctoral researcher) started on 15 February
2011.

Compilation of information on the controls on Southern Ocean CO, uptake and resulting ocean
acidification is well advanced, and a presentation on ‘Carbon Uptake in Polar Continental Shelf
Regions’, will be given in September 2011 at the LOICZ (Land-Ocean Interactions in the Coastal Zone)
Open Science Conference in China with the publication expected to be submitted in December 2011.

Additional observations of ocean carbon contents were achieved during the repeat of the SR3
transect aboard Aurora Australis research vessel in January 2011 and from multiple transits of
I’Astrolabe, the French Antarctic resupply vessel.

The final papers were submitted in April 2011 to the editors for Deep Sea Research Part Il: Topical
Studies in Oceanography special issue on the SAZ Sense Process Study. A total of 21 papers will be
published in this special issue in November 2011.

Carbon flux moorings were deployed on Southern Surveyor in September 2010 and were recovered
in April 2011. The moorings determine seasonal controls on air-sea CO, exchange and carbon
transport to the ocean interior.

In May 2011, an ACE CRC team led a joint Australian - New Zealand expedition in the Tasman Sea, to
study the role of trace elements and isotopes as micronutrients and their importance for marine
fertility in the open ocean around Australia, as part of a larger global effort under the GEOTRACES
program. Results from a time-series biogeochemistry experiment at Casey Station, East Antarctica,
showed that fast-ice has an iron fertilisation potential for over 400m? of iron-limited surface
Southern Ocean seawater, per m” of fast ice.

Reflecting the overall expertise of the Carbon Program in examining the role of micro-nutrients in
the control of carbon cycling in the Southern Ocean, program leader Prof Tom Trull was an invited
plenary speaker on Ocean Fertilisation at the International Union of Geodesy and Geophysics (IUGG)
Conference in Melbourne 28 June — 7 July 2011.

The ACE CRC'’s contribution to the Southern Ocean component of the global Surface Ocean Carbon
Atlas (SOCAT) has been completed, with online publication of the atlas planned for September 2011.
Development of regional estimates of carbon fluxes has commenced in the lead-up to the next IPCC
AR5 assessment process, with participation in the REgional Carbon Cycle Assessment and Processes
project (RECCAP — a component of the Global Carbon Project, www.globalcarbonproject.org).

Plans for the 2011-2012 reporting period include carrying out KEOPS-2 (KErguelen : compared study
of the Ocean and the Plateau in Surface water). This project studies the effect of natural iron
fertilisation of the ocean by the Kerguelen plateau on the biological pump of CO, and on the cycles
of other chemical compounds relevant for climate. This research will be carried out on-board the
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French research vessel Marion Dufresne during October and November 2011 and will include
participation by two new PhD students (Mr Fabien Queroue and Mr Emmanuel Laurenceau).

The IMOS Southern Ocean Time Series Moorings was redeployed in August 2011 to complete a full
year of automated observing of the seasonal controls on air-sea CO, exchange and carbon transport
to the ocean interior. New PhD student (Mr Nick Roden) will undertake underway observations
expanded to include microbial carbonate forming organisms in the open Southern Ocean (milestone
3.2.3) on-board Aurora Australis in January 2012. This will complete this milestone, which was
delayed owing to withdrawal of a previous student from the project. Completion of associated
analysis is expected in mid-2012.

The ACE CRC’s Carbon Program team published 9 articles in scholarly refereed journals and has
submitted several articles to the special issue in Deep Sea Research Part Il: Topical Studies in
Oceanography (as mentioned above). They also co-authored 1 book section and presented 2 papers
at the OCEANS '10 IEEE Sydney Conference, which were published in refereed proceedings.

4. Ecosystems
The ACE CRC’s Ecosystems Program is on target to achieve its research outputs.

The modelling group is well underway following late commencement of new staff in the reporting
period. Dr Stuart Corney (Ecological Modeller) started on 1 January 2011. Dr Corney has collaborated
with ROMS experts at the Old Dominion University in the USA from April 2011 to June 2011. Dr
Jessica Melbourne-Thomas (Ecological Statistician/Modeller) commenced work on 21 March 2011.
Dr Melbourne-Thomas is collaborating closely with scientists from the CSIRO Marine and
Atmospheric Research on her ‘Atlantis’ model.

The compilation of data into a long term circum-Antarctic database of biomass associated with sea
ice is progressing well. Travel to the USA and partners in Germany in March and May 2011 resulted
in the collation of data sets on sea ice biological properties from 21 German, USA and Australian
voyages (1983 — 2007). The data is being prepared for inclusion into the ASPeCt sea ice database
held at the AAD. Quality control review and compilation into this database of data sets is now
planned for completion by December 2011.

The SIPEX-2 voyage is scheduled for 2012/2013, which is a year later than envisaged when milestone
4.2.3 was written. Planning for this voyage has commenced. A hyperspectral sensor has been tested
under East Antarctica and Weddell sea ice and contact with UK collaborators for the laser-based
system has been established.

The Australia-Japan workshop ‘Establishing a benchmark to assess climate change impact in the
eastern Antarctic Marine System’ was held during 21-24 February 2011 at the CCAMLR headquarters
in Hobart. This workshop consolidated collaboration on marine ecosystems change in eastern
Antarctica. The workshop also discussed publication of papers on the results arising from the project,
to be published next year. This special issue is expected in the PLoS One Collection (an online journal
published by Public Library of Science, http://www.plosone.org).
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There has been substantial progress on risk assessments of climate change impacts on Antarctic
marine ecosystems. The compilation of data and statistical analytical methods are ready for analysis
next year.

During the reporting period, the Ecosystems Program contributed to the Working Group 2 of the
IPCC Fifth Assessment Report (AR5). Their research on impacts of climate change in Polar Regions
will contribute to chapter 28 of the report.

In the reporting period, the ACE CRC developed a Report Card: Southern Ocean Acidification. This was
launched in April 2011. Dr Donna Roberts attended an Ocean Acidification Reference User Group
conference in Monaco convened by Prince Albert Il. This group launched a new guide called ‘Ocean
Acidification: Questions Answered’ in which the ACE CRC is referenced.

The Department of Climate Change and Energy Efficiency (DCCEE) has contributed additional funds
in 2011-2012 to enable research to compare the shell weights of pteropods collected south of the
polar front (54°S) to those analysed and collected from waters north of the polar front (47°S).

The Ecosystems Program contributed papers to the special volume of Deep Sea Research Part Ii:
Topical Studies in Oceanography, ‘Antarctic Sea Ice Research during the International Polar Year
2007-2009’, published in May 2011.

A second international workshop of the Southern Ocean Sentinel Program (Sentinel-2) will be held in
May 2012 with the aim of summarising the state of knowledge on observed and potential climate
change impacts on Southern Ocean marine biodiversity. A series of papers will be submitted on
ecosystem changes and risk assessments in the next reporting period. Further planning and ROV
development will be done for the SIPEX-2 research voyage. The ROV and associated instruments will
undergo sea trials in March 2012.

The ACE CRC’s Ecosystems Program team published over 17 articles in scholarly refereed journals
and 7 articles and 1 book section are in press.

3.3 Utilisation and Commercialisation

The ACE CRC continues to seek innovative ways of communicating research outcomes to maximise
uptake of ACE CRC science. The section below provides a summary of the major
utilisation/commercialisation activities on a program level.

Oceans

ACE Position Analyses, which are summary publications updating the latest science, have proven to

be an effective mechanism to transfer knowledge to encourage utilisation of research outputs. The

Southern Ocean Circulation and Climate Change Position Analysis was progressed extensively during
the reporting period and will be published in late 2011.

Oceans Program researchers, Dr Stephen Rintoul and Prof Nathan Bindoff are coordinating lead
authors for the IPCC Fifth Assessment Report (AR5) process. Oceans Program research outputs form
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important inputs into IPCC science chapters and also provide significant parameters for the global
climate models, which provide projections of future climate.

The Oceans Program has important links to international scientific collaborations, such as the
Southern Ocean Observing System (SOOS) and the Global Ocean Observing System (GOOQOS) (see page
41). Through these collaborations, the Oceans Program research outputs are utilised by the global
scientific community.

The sea-level rise impacts component of the program is widely used by coastal planners and coastal
infrastructure owners who are able to access estimates of the future likelihood of flooding due to
sea-level rise via the ACE CRC sealevelrise.info webtool. The ACE CRC also collaborates with its
commercial participants to provide consultancy services.

Cryosphere

The Cryosphere Program continued to map changes to the east Antarctic ice sheet. Results from the
first two field seasons have already shown that the area may be more vulnerable in the long term to
climate change than previously thought. Changes in the ice sheets have the potential to significantly
affect global sea levels and this important information feeds into IPCC models used to project future
sea-level rise.

Dr lan Allison is a lead author of Working Group 1 of the IPCC Fifth Assessment Report (AR5).
Cryosphere Program outputs form important inputs to the IPCC AR5 science chapters.

Carbon

The Carbon Program participated in the production of the Report Card: Southern Ocean Acidification.
The Report Card: Southern Ocean Acidification clearly communicates recent developments in the
potential impacts of ocean acidification on whole marine ecosystems.

An important component of the Carbon Program’s research is assessing the likely impact of artificial
fertilisation of the ocean with iron. The program provided draft assessment guidelines for the
International Maritime Organisation Convention on the Prevention of Pollution by the Dumping of
Wastes in the Ocean (London Convention).

Ecosystems

The Ecosystems Program produced the Report Card: Southern Ocean Acidification. As mentioned
above, the Report Card clearly communicates recent developments in the potential impacts of ocean
acidification on whole marine ecosystems. This Report Card received wide acclaim from the research
and government communities, in particular for the accessibility of the information it contained.

During February 2011, the Ecosystems Program participated in the Australia-Japan workshop
‘Establishing a benchmark to assess climate change impact in the eastern Antarctic Marine System’
which was held at the CCAMLR Headquarters in Hobart. This workshop consolidated collaboration
on marine ecosystems change in eastern Antarctica.
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The Ecosystems Program also worked with the IPCC AR5 committee to ensure that the Antarctic
region would be adequately included in the deliberations of Working Group 2. ACE CRC research on
impacts of climate change on marine ecosystems in Antarctica will be included in chapter 28.

Planning has started for the next Southern Ocean Sentinel workshop, which will be held in May 2012.

3.4 Education and Training
Education

The Institute for Marine and Antarctic Studies (IMAS) at the University of Tasmania continues to
support the education program.

ACE CRC and IMAS staff teach into undergraduate science degrees, and graduate diploma, honours,
coursework masters, research masters and PhD programs. Students study a range of topics relevant
to Antarctica and the Southern Ocean.

In the reporting period 8 PhD students commenced, 11 completed and 34 PhD students continued
their studies on ACE CRC related research. Of the 11 completions, 2 are now employed at the ACE
CRC, 1 found employment with CSIRO Division of Marine and Atmospheric Research (CMAR), 1 is
employed by IMAS, 4 were successful in securing post-doctoral positions overseas, and 3 found
employment in other areas. During the reporting period, 12 PhD students submitted their theses for
examination. Of these, 5 students were successful in securing postdoctoral positions: 1 at ACE, 1 at
AAD, 1 at UTAS, 1 interstate and 1 overseas.

During the reporting period, 1 Masters student completed and 2.5 EFTSL continued their studies.
Four new Honours students commenced and 2 part-time Honours students continued their studies.
A total of 5 Honours students graduated in the reporting period, of whom 2 enrolled in PhDs, 2 are
now employed by UTAS, and 1 found work elsewhere.

These higher degree by research students were supervised by 21 University of Tasmania staff and 18
non-university staff members. A total of 20 current higher degree by research students are being
supervised by staff from the AAD, 13 by staff of CSIRO and 10 by staff funded directly by the ACE CRC.

A total of 174 students were enrolled in undergraduate education courses during the reporting
period, of whom 29 students were enrolled in a Bachelor of Antarctic Science.

Eleven students were enrolled in the Masters of Antarctic Science by coursework at the end of
reporting period. The course is designed to produce expertly trained scientists with international
experience and research skills in the area of Antarctic marine science.

New enrolments in Honours and Masters degrees are not strong, despite multiple projects available.
The issue is the lack of students applying. The ACE CRC is working with IMAS and the CSIRO-UTAS
QMS program to improve visibility of projects and enhance recruitment. However, Honours and
Masters students are not as valuable to research outputs as PhD students, and the ACE CRC will
continue its focus on PhD students.
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In addition, ACE CRC provided travel support for conferences to 5 PhD candidates during the
reporting period.

Training courses for end-users/professional development

During the reporting period, the ACE CRC hosted one forum, one symposium followed by workshops
and a separate workshop attended by a total of 258 end-users. The events are outlined below.

The ACE CRC hosted the Australia-New Zealand Climate Forum 2010 (ANZCF2010) from 13 to 15
October 2010 in Hobart. The guiding theme for the forum was Southern Hemisphere Climate:
features — findings — futures, with particular focus on the role of Antarctica and the Southern Ocean
in the climate of Australia and New Zealand. This multi-organisational event was attended by 220
end-users.

The ACE CRC symposium was held from 18 to 20 August 2010. The 2010 Symposium commenced
with an annual general meeting on 18 August. This was followed by a day of presentations and a
poster session, which was attended by 29 end-users from AAD, CSIRO, IMOS, Pitt&Sherry, DPIPWE,
DCCEE, Hydro Tasmania, ABARE, DPAC and WWF. Several workshops were held on 20 August and
were well attended by end-users.

The ACE CRC also hosted the National Storm Tide Modelling Workshop in Melbourne on 27 July 2010,
which was attended by 9 end-users from DCCEE, Geoscience Australia, CSIRO, CRC for Spatial
Information, UWA, SEA Pty Ltd, GHD Pty Ltd and UTAS.

3.5 SME Engagement

There was active engagement with the four SME participants in the ACE CRC Program. Pitt&Sherry
Managing Director, Mr John Pitt, holds an ACE Board position as the representative of the
commercial and SME participants.

In conjunction with SMEs, Pitt&Sherry and SGS Economics and Planning, ACE participated in a
number of tenders for climate change related consulting projects and completed a number of
collaborative consulting projects for Government. These collaborations have assisted in knowledge
sharing between the ACE CRC and the SMEs, and with governments.

Myriax, a SME Software Company, is collaborating closely with the Ecosystems Program to develop
and utilise their 4D-visualisation software for the presentation of ecosystems modelling and risk
assessment results.

The ACE CRC has interacted with other SMEs during the reporting period, particularly in the sea-level
rise impacts component of the Oceans Program. The ACE sea-level rise impacts team has developed
a web-based tool to assist in coastal planning and infrastructure maintenance. During the reporting
period, an online vocational training course was implemented to assist in the use of the web tool.
This has increased the accessibility of the web tool to a broader market, including SME
environmental and engineering consulting firms. The ACE CRC continues to focus on interacting with
SMEs through peak industry bodies such as the Association of Australian Ports and Marine
Authorities, the Australian Local Government Association, Engineers Australia and the Planning
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Institute of Australia. The primary topic of interest is the sea-level rise web tool. The ACE CRC will
intensify its interaction in 2011-2012 as it will re-launch the web tool and upgrade its functionality.

3.6 Collaboration

Currently, the ACE CRC collaborates with 85 organisations. Of these, 30 are Australian, 2 New
Zealanders, 7 Asian, 21 North American, 1 South American, and the remaining 24 are scattered
throughout Europe.

Of the 30 domestic collaborations, 6 are industry/private sector, 8 Australian Government
Institutions, 3 State Government Institutions, 10 Universities and 3 others.

Of the 55 international collaborations, 30 are Universities, 23 research institutions, 1
industry/private sector, and 1 other.

During the reporting period, the ACE CRC had 10 overseas visitors from 5 different countries,
including 4 visitors from Participants.

For further discussions on end-user collaborations, see section 3.3 of this report.
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A Demonstration of International Collaboration

ACE CRC’s Oceans Program plays a major role in the Southern Ocean Observing System (SOOS) and
the Global Ocean Observing System (GOOS).

SOOS observes the Southern Ocean because it provides the principal connection between the
Earth's ocean basins and between the upper and lower layers of the global ocean circulation. Any
changes in the Southern Ocean will therefore have global ramifications. The ACE CRC Oceans
Program provides significant observations to SOOS using ships, satellites, floats and moorings. With
these outputs, SOOS can present a draft plan for an integrated multi-disciplinary observing system
for the Southern Ocean.

GOQS, on the other hand, is a permanent global system for observations, modelling and analysis of
marine and ocean variables. The ACE CRC Oceans Program aids in the provision of sustained
observations of the oceans to help identify observational gaps and to ultimately improve the
efficiency and effectiveness of the GOOS. This international collaboration is important to get a better
view of the global ocean system.

Through these international collaborations, the ACE CRC Oceans Program research outputs are
utilised by the global scientific community to better detect and interpret future change.

An illustration of the components of the Global Observing System. Image courtesy of the Global Ocean
Observing System (GOOS)
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4 Other activities

ACE CRC continued to undertake a number of externally funded research and consultancy activities,
primarily in the areas of fine-scale climate modelling and analysis (Climate Futures for Tasmania and
NDRP) and sea-level rise impact assessments.

Climate Futures for Tasmania was an externally funded, collaborative research project that has
generated improved climate change information for Tasmania over the 21* century. During the
reporting period, there was an intense focus on the production of the final technical reports and
end-user engagement activities. These reports have been distilled into a series of end-user
documents. These are available from the Tasmanian Department of Premier and Cabinet website:
www.climatechange.tas.gov.au. Apart from the five core component technical reports, the project
held 14 workshops, 5 exhibitions at science conferences, 54 briefings to Australian, Tasmanian and
Local Government, published 5 research papers with 14 research papers in preparation, and
informed over 65 different stakeholders during its 230-plus meetings and briefings. In excess of 75
organisations are now using and presenting results based on Climate Futures for Tasmania project
outputs without any further input from the project.

Natural Disaster Resilience Program (NDRP): The work already undertaken in the Climate Futures
for Tasmania project will be extended to examine changes to severe weather events likely to cause
significant damage (and cost) to Tasmania in the NDRP. This program aims to identify and address
disaster risk priorities throughout the State. The ACE CRC has secured 2.5 years of funding from the
Tasmanian State Emergency Services to investigate these weather events using a combination of
established and new techniques and indices. These events include increased bushfire risk
(encompassing both bushfire meteorology and hazard), severe storms and flash flooding. Further
work will examine changes in summer fuel loading in identified high-risk regions of Tasmania using
established pasture models.

National Environmental Research Program (NERP): Project 3 — Climate Futures —is a project within
the Landscapes and Policy (LAP) hub funded through the National Environmental Research Program
(NERP). This project extends and builds upon the successful Climate Futures for Tasmania project.
This project coordinates with seven national projects within the LAP hub to provide climate change
information and datasets for research into ecosystems and landscapes in a changing climate.

ClimateAsyst®: The ACE CRC has a commercial agreement with SME consulting firm Pitt&Sherry in
relation to the development and commercialisation of ClimateAsyst®. The project received funding
from the Tasmanian and Local governments. ClimateAsyst® is a software tool that assists
infrastructure asset owners to understand the potential impacts of climate change on their
infrastructure. ClimateAsyst® outputs help end-users to determine whether current design codes for
planned infrastructure will be adequate. ClimateAsyst® has been promoted within Tasmania, mainly
in local councils and the Tasmanian State Government, with a view to marketing it nationally and
internationally.

Tasmanian Planning Commission SLR Project: This project is a collaborative project with UTAS. It
combines GIS mapping, storm-tide modelling and sea-level rise probability of flooding data. It will be
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able to determine and map the probability of flooding from the sea for all parts of the Tasmanian
coastline where there is LiDAR (Light Detecting and Ranging equipment) data.

QANTAS/Great Barrier Reef Foundation partnership: This project tracks changes in seal movements
in the Southern Ocean to see if they are altering their movements due to changes in the ocean
currents. The project also helps to track oceanic changes, which can be used to research climate
change.

AECOM first pass sea-level rise risk assessment for Department of Defence: AECOM environmental
and engineering consulting firm was contracted by the Department of Defence to do a first-pass risk
assessment of sea-level rise for key defence sites around Australia. AECOM engaged the ACE CRC to
complete a scientific technical review of the sea-level rise science components of their report. The
ACE CRC provided a technical consulting report, which commented on sea-level rise aspects of the
AECOM draft report.

Effluent Dispersal from Davis Station: This consultancy, completed by ACE CRC researchers Dr John
Hunter and Dr Ben Galton-Fenzi for the Australian Antarctic Division, describes a brief investigation
of the impacts of the effluent outfall at Davis Station, East Antarctica. The two elements were an
analysis of the mean and variability of the longshore component of the current, using observations
from four current meters; and simple modelling of the effluent outfall, using a model originally
developed for shoreline discharges from the oil industry.

Australian Mapping of Antarctica: This project for the Australian Antarctic Division scoped out
possibilities for a book on the topic of Australian Mapping of Antarctica.
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5 Glossary of Terms

Abbreviation Organisation Name

ABARE Australian Bureau of Agricultural and Resource Economics

AAD Australian Antarctic Division

ABW Antarctic Bottom Water

ACC Antarctic Circumpolar Current

ACCESS Australian Computational Earth Systems Simulator

ACE CRC Antarctic Climate & Ecosystems Cooperative Research Centre

ANSTO Australian Nuclear Science and Technology Organisation

ANZCF2010  Australia-New Zealand Climate Forum 2010

ASB Aurora Subglacial Basin

ASPeCt Antarctic Sea Ice Processes & Climate

AUV Autonomous Underwater Vehicle

AVCAL Australian Private Equity & Venture Capital Association Ltd

AWI Alfred Wegener Institute for Polar Research (Germany)
B

BoM Bureau of Meteorology
T

CAMS Chinese Academy of Meteorological Science (China)

CCAMLR Commission for the Conservation of Antarctic Marine Living Resources

CLIVAR Climate Variability and Predictability Program

CMAR CSIRO Marine & Atmospheric Research

CO; Carbon Dioxide

COAG Council of Australian Governments

CPOM Centre for Polar Oceanography and Modelling (United Kingdom)

CRC Cooperative Research Centre

CSIRO Commonwealth Scientific and Industrial Research Organisation

CTD Conductivity, Temperature and Depth
1 —

DAFF Department of Agriculture, Fisheries and Forestry

DCCEE Department of Climate Change and Energy Efficiency

DIISR Department of Innovation, Industry, Science & Research

DPAC Tasmanian Department of Premier & Cabinet

DPIPWE Tasmanian Department of Primary Industries, Parks, Water and Environment
B

EPOC Ecosystem Productivity Ocean Climate
1

FIO First Institute of Oceanography (China)
T

GDP Gross Domestic Product

GEOTRACES  An international study of the biogeochemical cycles of Trace Elements and
Isotopes in the Arctic and Southern Oceans
GOOS Global Ocean Observing System
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ICECAP International Climate and Environmental Change Assessment Project

ILTS Institute of Low Temperature Science, Hokkaido University (Japan)

IMAS Institute of Marine and Antarctic Studies, University of Tasmania

IMOS Integrated Marine Observing System

I0CCP International Ocean Carbon Coordination Project

IP Intellectual Property

IPCC AR5 Intergovernmental Panel on Climate Change Fifth Assessment Report

IT Impact Tool

IUGG International Union of Geodesy and Geophysics
Ko

KEOPS Kerguelen compared study of Ocean and Plateau in Surface waters
T —

LAP Landscapes and Policy

LEGOS Laboratoire d'Etudes en Géophysique et Océanographie Spatiales (France)

LiDAR Light Detecting and Ranging equipment

Loicz Land-Ocean Interactions in the Coastal Zone
L

MUN Memorial University (Canada)
N

NASA National Aeronautics and Space Administration (USA)

NDRP Natural Disaster Resilience Program

NERP National Environmental Research Program

NGO Non-Government Organisation

NIPR National Institute of Polar Research (Japan)

NIWA National Institute for Water and Atmospheric Research (New Zealand)
[ T

QMs Quantitative Marine Science Program
RO

RECCAP Regional Carbon Cycle Assessment and Processes

ROMS Regional Ocean Modeling System

ROV Remotely Operated Vehicle
1

SAZ Sub-Antarctic Zone

SAZ-SENSE Sensitivity of Sub-Antarctic Zone waters project

SCAR Scientific Committee on Antarctic Research

SEWPAC Department of Sustainability, Environment, Water, Population and Communities

SIPEX Sea-ice Physics & Ecosystem Experiment

SLR Sea-Level Rise
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