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1 Executive Summary

The ACECRC concluded 2015/16 in a strong position. Throughout the yearwe
finalised the recruitment ofourpostdoctoralpositions, and undertooka numberof
majorfield programsin Antarctica and the Southem Ocean. The Kerguelen Axis
voyage —a key deliverable forthe ACECRC —wassuccessfully completed a year
ahead ofschedule and asa resultthe ACECRC isvery wellpositioned to deliveron
its mile stonesoverthe coming years. Additionally, ACECRC scientists participated
on the Heard sland marne science voyage, the recovery and re-deployment of the
Southem Ocean Time Series moorings south of Tasmania, the deploymentofradar
instrume nts on the Amery ic e shelf, a suc c e ssful suite of experiments on the coastal
fastice nearCasey station, ongoing flightsin support ofthe ICECAP airbome
geophysicsprogram, and collaboration aboard a numberofotherinte mational
polarexpeditions. Each ofthese field programsgenerated data that willhelp the
ACECRC’s scientists answerimportant questions about the role of Antarctica and
the Southem Ocean in the globalclimate system, the struc ture and function of
Southem Ocean ecosystems, and the relationshipsbetween the physical
envimnment and biological systems.

The very high leveloffield ac tivity required the ACECRC to recruit additional
specialist staffto ensure we had the appropriate levelofsupportoneach pmwject.
The se were mo stly short-term contracts and were managed within the scope of
eachprjectbudget. The field activitiesalso provided an opportunity formany of
ournew staffto engage deeply with collaboratorsacrmssourpartneragencies, and
to engage new studentsinto theirproject work. At the end ofoursecond yearof
funding the ACECRC issupporting approximately double the numberofPhD
studentsrequired underourCommonwealth Agreement.

The commitment ofthe ACECRC’s partners remains strong, notwithstanding a
considerable drop in supportforclimate science throughout the year. n February
2016, the CSIRO announced deep cutsto itsclimate science capability; however,
thatorganisation remainscommitted to itscontractualamangements with the ACE
CRC and we are very pleased to report thatthe projectsinvolving CSIRO staff are
unaffected by the changes. On a more positive note, the Australian govemment
released itsnew Antarctic Strategy and 20 YearAction plan in April 2016, inc luding
$1.9Bover30 yearsfora new icebreaking research vesseland additional funds for
otherresearch infrastruc ture, such asoversnow traverse capability. The se
investments are integralto a word-class Antarctic science program and augerwell
forthe future of Antarctic and Southem Ocean science in Australia.

In August 2015, the ACECRC Board approved a two-yeartralofa summerintem
program. The program provides the opportunity forhigh calibre students who have
finished 3™ yearundergraduate studies, orhonours, to work fulltime overa 10-12
weekperod onan ACECRC prject, with a stipend of $700 perweek. The
intemships were widely publicised and attracted 35 applications nationwide, with
the two successfulcandidatesdelivering very wellagainst theirprojec ts. Further
detailsare provided below.

Ih termsofoutreach,the ACECRC co-hosted three majorintemationalconferences
in Hobart throughout the year,and conducted two research userforumsin
Canbema on “Ice coresand climate” and “hon fertilisation and marine geo-
engineering”. The research userforums were highly suc c e ssful in a ttrac ting staff from
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a bmad crosssectionofgovemment and otheragenciesincluding DEE, DIIS, Bo M,
DFAT, AFMA, GA, ASPL Defence, Navy, Agrc ulture, Murray Dading Basin Autho rity,
Chie f Sc ie ntists Office, ONA, NCCARFand the CRC Association. During the yearthe
ACECRC also published a publicity booklet titled: “Climate Science for Australia’s
Future” which isavailable on ourwebsite and in hard copy.

Throughout the yearwe have had a very strong focuson Workplace Health and
Safety. mprovementsoverthe past yearinclude betterstafftraining priorto field
work; betterlaboratory processes, including chemical purc hasing, handling, and the
preparation of formaltask risk a sse ssments; ongoing regularergonomic assessments
forstaff, and improved induction processesbuilding-wide fornew staff and visito rs.
The ACECRC Administration Manager, Wenneke ten Hout, hastaken on formal
responsibility asthe ACECRC Workplace Health and Safety Representative, and
undertaken approprate training.

Overall, the ACECRC finishes 2015/16 having delivered strongly against allofits
contractual mile stones, with no actionsoutstanding, and the actionsdeferred from
the previousyearare allnow completed. The Centre hasa fulcomplement of sta ff
and isvery wellpositioned to deliverstrongly against its mile stonesoverthe coming
year.

1.1 Achievements

Awards and Special Commendations

Pro f Philip Boyd was honoured with an Australian Iaureate Fello wship from the
Australian Research Counci (ARC). PofBoyd willevaluate the feasibility of bo o sting
carbon dioxide removalby Southem Ocean microbesto offset climate change, to
provide a framework forfuture research and inform intemationalpolicy on the use of
geoengineerng —large-scale intervention in the Earth’s natural syste ms - to mitig ate
against climate change. Thisisrecognition ofthe value ofclimate change research
and expert peerendorsementofresearch which links innovative primary science
with work on so lution-focused mitigation strategiesto climate change. The Australian
Iaureate Fellowship recognisesexcellence mresearch along with a researchersmwle
in providing signific ant, sustained leadership and mentorng. Prof Boyd ¢ ontrnbution
to building Australia'sintemationally competitive research capacity isrecognised in
the award ofthe Iaureate Fellowship.

ProfBoyd also received the A.G. Huntsman Award forExcellence in Marine Science
from the RoyalSociety of Canada.

Proflan Allison wasnomiated by the ACECRC forthe Australian “Senior Australian
ofthe Year’ and won the Thsmanian state category of the award. Thisrecognises
Prof Allison’s pioneering le in Australia’sglaciologicalresearch program and forhis
sig nific ant contrbutions to climate science including asa seniorauthoron IPCC
Assessment Reports. Prof Allison also became a felow ofthe Australian Academy of
Science and Australian Meteowlogicaland Oceanographic Society.

Drdessica Melboume-Thomaswasawarded the 2015 Tasmanian Tall Poppy Award
from the Australian Institute of Policy and Science.


http://ace.cmail20.com/t/j-l-hjhkmy-njrdhljjj-z/
http://ace.cmail20.com/t/j-l-hjhkmy-njrdhljjj-v/

DrBen Galton-Fenziwasnominated Australian liaison to the Intemational Association
of Cryospheric Sciences (JACS) eardy 2016.

DrRowan Trebilco wasawarded a Fellowship by the Scientific Committee on
Antarctic Research that supported an extended three-month visit to wo rk with
colleaguesin France.

The CEO hasinstituted an annual“CEO Award forExcellence”. There were two
recipientsofthisaward in 2015: MrDavid Reilly, Public Affairs Manager, and Dr'Tessa
Vance,Palaeoclimatologist. Specialacknowledgementofstaffisalso made at staff
meetings and staff forums foroutstanding wo rk.

Sta ff appointme nts
During the reporting period, the ACECRC recruited the following people:

Name Po sition Start Date Project
Paula Conde- Marne Carbon Cycle 02/07/2015 2.1
Pardo Postdoctoral Fellow
Anne Domaradzki Ad ministra tion Assistant 01/05/2016 Admin
Hugh Do yle Biogeochemical Sensor 01/01/2016 2.1
Postdoctoral Research
Fellow
AlexanderFraser Remote Sensing Scientist 01/11/2015 1.2&1.3
Emmanuel Marine Bioge ochemistry 01/11/2015 2.1
Iaurenceau- Postdoctoral Research
Comec Fellow
Peterlove Atmospheric Researcher 20/06/2016 CF
Nick Roden Marine Chemist Tec hnic al 04/01/2016 2.1
Officer
Claire Ruthe rford Administration Officer 09/05/2016 Admin
Christina Trace MetalOceanographer 07/09/2015 2.1
Sc hallenberg

During the reporting period, Dr'lessa Vance waspromoted to anacademic level B
and Mrs Claire Rutherford wasoffered a fixed-term position to replace hercasual
appointment within the ACECRC adminstration team.

Majorpurchases forthe year
There were no majorcapitalcosts forthisreporting period.

Inte mal Exte mal re vie ws
There were no intemalorextemalreviews during the reporting perod.

1.2 Risks and Impedime nts

The ACECRC managementteam hasdeveloped an organisationalrisk re gisterto
capture the diffe rent risks to the ACECRC and to the delivery ofthe ACECRC

mile stones. The ACECRC identified the inhe re nt risks associated with busine ss
continuity, fmances, reputation, govemance, people and safety, envimnment and
community, and projectdelivery, aswellasmitigation measures and specific actions
to reduce ourrisk profie.



The riskregisterwasupdated and discussed at Board meetings during the reporting
period, with more detailed consideration and tracking ofrisks undertaken by the
Budget, Audit and Risk Committee. The purpose ofthe registeristo ensure c areful
management of risks throughout the life ofthe ACECRC. Overthe reporting perod,
the overallrisk profile ofthe ACECRC improved.

1.3 End-userEnvironme nt

The ACECRC continuesto engage closely with key end-users through a numberof
majorevents and curment ac tivitie s.

We delivered against key utilisation milestonesattwo research userforumsin
Canbema in 2015. The first esearch userforum washeld in July 2015 at the Canbema
Shine Dome. This forum was attended by around 60 representatives from across
govemment and otherorganisations. Two position analyses were presented,
‘Antarctic Sea Ice Climate Change’ and ‘Understanding Past & Future Climates’. Drs
PhilReid and Rob Massom presented the sea ice position analysisand examined the
topicalissue of Antarctic sea ice, how itischanging, itsimpact on shipping
operations, and effortstowards an Australian-based sea ice forec asting system. Dr
Thsvan Ommen and Dr'lessa Vance presented the palaeoclimate position analysis
and examined how ACECRC scientists are using Antarctic ice coresto conduct
word-leading research into past Australian and globalclmates. Of special
relevance to Australian policy makers washow the ACECRC is using information
fromice coresto gain new insights into extreme droughtand flooding eventsacross
mainland Australia overthe past 1,000 years.

A second research userforum washeld on 19 November2015 at the Canbema Shine
Dome, at which a consultation draft of the Ocean Fertilisation position analysiswas
presented. The purmpose ofthis position analysis wasto (i) inform Australian federal
and state govermments and the broadercommunity about the growing pressure to
use the oceansforgeoengineering in generaland ocean fertilisa tion sp e c ific a lly; (ii)
provide anupdate onresearch conceming ocean fertilisation; and (ii) id e ntify issue s
forconsideration in science and policy development. The fmaldocument benefited
considerably from the discussion atthe forum and isnow published. ATACECRC
position analysesare available electronically from the ACECRC website, and in
hard copy on request. DrSteve Rintoulalso provided a detailed update on IPCC
AR5 findings, recent science results, and Totten Glacierresearch outcomes at the
Novembermeeting.

At the locallevel consulting company SGSEconomicsand Planning remains a
formal OtherParticipantin the ACECRC. The ACECRC also continuesto be an
active contrbutorto the Tasmanian PolarNetwo rk.

The ACECRC’sprevious workon the Canute/Sea IevelRise tooland Climate Futures
Thsmania hasbeen transitioned to otherorganisationsforongoing management.
The Tasmanian Partnership for Advanced Computing ho sts the ‘Canute’ online sea
levelrse toolon an ongoing basis, and the Tasmanian Govemment Climate

Change Office hoststhe data forthe Climate Futures Tasmania program.

Fnally, the ACECRC remains a very significant contributorto the IPCC Asse ssment
Reports. The ACECRC contributed 18 co-authors to the Fifth Assessment Report,
whic h is the most authortative basisforclimate change information used by
govemments and industry around the wordd. ACECRC scientistsare engaged in



disc ussions on the timing and processforthe Sixth Assessment Report which is due to
be finalised in time forthe first UNFCCC globalstocktake when countres will re view
progresstowardstheirgoalofkeeping globalwaming to wellbelow 2°C while
pursuing e fforts to limit it to 1.5°C.

1.4 Impacts (round 11 CRCs only)

No significant change hasoccuned during the reporting period that would re quire
adjustment to the ImpactTol

2 Research

The ACECRC hasdelivered allofits 2015/16 research goals. ACECRC scientists had
a suc c essful Antarctic field season in 2015/16, partic ulardy the Kerguelen Axis study.
The majorresearch activities of the study were undertaken aboard the RV Aurorna
Australisbut there wasstrong collaboration with othervessels operating in the

Kerguelen Axisarea doing complementary Southem Ocean science. Some
highlights o f the 2015/16 field season include:

o 'The 8-week KAxisvoyage aboard the RV Aurorma Australisbetween January-
March 2016. The main outcome ofthiswork wasto enhance the realism of
ecosystem models, to identify methodsand technologiesthat wilallow long-
term monitoring ofthe effectsofclimate change and ocean acidification on
Southem Ocean ecosystemsin the region, and to provide information for
conservation and fisheries management.

o 'The very successfulHeard Earth Ocean Biosphere Interaction (HEOBID voyage
January-March 2016 to Heard land (northem end ofthe Kerguelen Axis) on
the RV hvestigator. Great discoveries of hydrothermalevent ac tivity aro und
Heard kland were made, and elevated iron and manganese concentrations
and very healthy phyto plankton (id e ntifie d using the new fluorescence
induction and relaxation instrument) were observed.

o 'The successfuldeploymentofradarinstruments on the Amery Ice Shelf to
allow usto betterunderstand the properties of the solid Earth and how it
changesasice loading changesoccur. The deploymentof GPSreceivers
allowsforcontinuoustracking ofbedrmckmotion overthe coming years.

e 'The successfulsea ice fieldwork activities on the fastice at Davis Station
(OctoberNovember2015). Thisproject,led by DrMeiners, combined a
remotely-operated underwatervehicle (ROV) with detailed in situ snow and
ice measurementsand opticaldata to the amount ofand distrbution of
algae living in the ice asa function of snow and ice properties. The joint
Australia-New Zealand project willcombine the ROV me asure ments with
point measurements from ice corestaken within and outside the ROV survey
areas. b complement and enhance the ice algae work, DrHeilloperated
automated fastice observatoriesat Davis. These massbalance buoyswere
deployed to acquire measurements vertic ally through the snow cover, fast
ice and waterbeneath, enabling estimatesofthe massgain and lossofsea
ice overtime. Assuch, these buoysprovide a unique long-term datasetofsea
ice formation and decay.

e 'The successfulexperimentsinto the cycling ofiron and carbon in melting fast
ice at Davis. Sample analyseswillbe used to construction and carbon
budgetsforthe fastice in thisregion. The data collected willalso allow the



parametersation ofsea ice primary production in ec osystem and
biogeochemicalmodels.

¢ InOctoberNovember2015, DrGuy Wilams participated in a very suc c e ssful
USled Arctic marginalice zone (MIZ) project. Dr Wiiams wasable to collect
high-resolution observations ofthe sea ice thic kne ss and ¢ onditio ns using
state-of-the-art drone and automated underwatertechnology, which willbe
applied to Antarctic conditionsin coming years.

In 2015/16, ourresearchers published a totalof3 bookchapters, 120 articlesin
scholady refereed joumals, and 1 fullwritten conference paperinrefereed
proceedings. A further13 articles were submitted to scholady refereed joumalsor
are in press atthe time ofreporting. This showsthe ACECRC continuesto deliverits
intended research outputs. The publications are listed in Appendix 1.

The ACECRC projectportfolio smanaged atthe levelofseven discrete projects
within two programs: ‘Oceansand Cryosphere’ and ‘Carbon and Ecosystems’. The
overall‘Oceansand Cryosphere’ program targetskey gapsin ourunderstanding of
oceanand cryosphere processesin the Southem Ocean and Antarc tic a, with the
aim of informing an effective nationalresponse to the challengesofclimate
change. The overall‘Carbon and Ecosystems program aimsto deliverknowledge
ofdrversand changesin the Southem Oceancaroncycle and ocean chemistry
(irn and acidification), the criticalresponsesofbiota to envimnmentalchange
(primary producers, kril, seabirds, Antarctic seals, whales), and assessmentsof
curent status, and future trendsand impactson key speciesand the ecosystem as
a whole. Asmany ofthe crticalknowledge gapsare found atthe interface
between domains (atmosphere,ocean, cryosphere, biogeochemicalcyclesand
biosphere), allseven projectsare designed to be wel-integrated with each other. A
detailed summary ofthe research activitiesatthe projectlevelisgiven below.
Ihformation on involvement with end-users and evidence thatthe research is
meeting theirneedsisalso provided below.

2.1 Peformance against ac tivities

2.1.1.1 The Southem Ocean in a Changing Climate
Project Summary

Project 1.1ismotivated by severalrecent discoveries and open que stions. The
Southem Ocean storesmore anthropogenic heatand carbon dioxide than any
otherlatitude band butischanging rapidly: it is waming, fre shening, decreasing in
oxygen, acidifying, and the Antarctic Bottom Waterlayerhascontracted by 50%
since 1970. Much ofthisisknown as a result of sustained research by the ACECRC
since 1991. The ability ofthe Southem Ocean to continue to take up heatand
carbon dioxide, and thereby slow the rate of climate change onland, isuncertain.
Research showsthatheatand carbon uptake islocalised in subduction “hot spots”
which may be sensitive to climate change. Meltofglacialice by a waming ocean
ismore important to future sea levelrse than recognised previo usly, but the future
response ofthe Antarctic ice sheetto ocean waming isnot known. Many of the
changesobserved in the Southem Ocean are likely to be caused by human drivers
(e.g.ozone, greenhouse), but the scale of human influence isyetto be quantified
from a ttrb ution studies.



Research Activities 2015/16

Detection and attribution studies of human-induced changesin the Southem Ocean
have beencompleted, using observationsand CMIP5 models. Detection and
attribution work in 2015-16 has primarily focused on changesin Antarctic sea ice. A
majorreview of human and naturaldriversofchange in Antarctic sea ice
publicationisin press (Hobbs, W.,etal,in press, "Areview ofrecentchangesin
Southem Ocean sea ice, theirdriversand forcings." Globaland Planetary Change).
A second paperexploiting proxy data fordetection/ attribution studieshasbeen
submitted, and a third study led by PhD student Serena Schroeteron driversofsea
ice varnability in modelsand observations wilbe submitted laterthisyear. Apaper
published by DrCatia Domingues and othersin the JoumalofClimate (Boyer, T et al
2016) providesimproved understanding of uncerntaintiesin ocean heatcontent
estimates, which is critic al informa tion forinte rpre ting trends and theircauses.

ACECRC authorscontributed to severalchaptersin the State ofthe Climate 2014
and State ofthe Climate 2015 volume s published by the American Meteorlogical
Society. These intemationalefforts provide regularannualupdateson the state of
climate science,an importantcomplement to the more complete but less frequent
assessments produced by the Intergovemmental Panelon Climate Change.

A numberofpaperswere published by DrStephanie Downesand colleagues
exploring the sensitivity o f the Antarctic Cic umpolar Curnent, o vertuming circ ulation,
and Antarctic Bottom Waterformation to changesin forcing.

Project 1.1 contributed physicaloceanography componentsto the K-Axis, Heard
kland and BSvoyages. DrStuart Comey led the physicaloceanography program,
CTD and float deployments with Dr Ruth Erksen c amrying out the hydro c he mistry
component on the KKAxisvoyage. Abio-floataswellas4 SOCCOM biogeochemical
floats were successfully deployed. The combined physicaloceanography data from
allvoyagesshould provide a very usefulsnapshotofboth upperand deep ocean
ciculation and watermasschange ina poordy-sampled region.

Good progresshasbeen made on analysis of results from the 14/15 T tte n/ Me 1tz
voyage, including quantification of exchange with the sub-ice shelf cavity. The first
two papershave been submitted, aswellasa review paperonocean —ice shelf
interaction in East Antarctica. long-term moorngsand CTD data are being used to
quantify the impactofcalving ofthe Mertz GlacierTbngue on dense shelf water
formation and Antarctic Bottom Water.

The high risk/high retum experiment of parking profiling Argo floats on the sea floor
between profileshaspaid off, with profilescovering the fulannualcycle obtained
from both the Mertz and T tten regions. These observations provide the first full-
depth, yearmund measurements from these important regions.

DrWilHobbswasan invited speakeratan intemational workshop on Southem
Oceansea ice (National Academy of Sciences Workshop: Antarctic Sea ke
Varnability in the Southem Ocean-Climate System).

DrSteve Rintouldelivered the STIee Iecture in Antarctic Science at Vic tona
Unive ity in Wellington New Zealand, the Malc olm Mc Intosh lec ture in Canbema,
and in invited plenary talkatthe 11th ntemational Conference on Southem
Hemisphere Meteormlogy and Oceanography in Chile.
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DrSteve Rintoulalso delivered a public lecture on 16 November2015 on the future
ofthe Antarctic ice sheet resulting from the ground-bre aking Australian marne
science voyage in early 2015 which uncovered new evidence ofthe impactof
ocean waming on the Antarctic ice sheet. The lecture isavailable at:
http://acecrc.org.au/news/a-soft-underbelly-in-east-antarctica/

DrStephanie Downeswassuccessfulin herapplication through AMOSto participate
in Science meets Pariamentin Canbema in March 2016.

DrCatia Dominguesand DrWilHobbs were successfulin securing an ARC Discovery
Grantlooking atsea leveland ocean heatcontent change in the CMIP5 and CMIP6
experime nts.

DrBenoit legresy from CSIRO joined the ACECRC asa CSIRO in-kind ¢ ontrib ution
from 1 January 2016. Drlegresy brings skillsand background in oceanography, sea-
levelrse and glaciology whichisa greataddition the R1.1 team.

PhD student Alessandr Silvano, who isworking onocean —ice shelfinteraction at
the btten Glacier,received an award from Bank Australia aspart of the annual
Malcom Mc Into sh lec ture.

A numberofnew PhD studentscommenced on pmwjectsin project 1.1. Bella Blanc he
commenced on a projectresearc hing the freshwaterbudgetin climate modelsand
Fabio Diascommenced on a projectlooking atocean heatcontentchange in
climate models.

ProfJay McCreary from the University of Hawaii visited during the reporting period to
discuss Southem Ocean circulation dynamics.

2.1.1.2. Ocean Forced Evolution of the Antarctic Ice Sheet
Project Summary

Present understanding ofthe processes goveming ice sheet masslossispoorand

the rate oflossunderany given future climate scenario is unc ertain. Inc re asingly
detailed observationsoverthe last decade have revealed the dynamic nature of
ice sheet margins, where rapid changescanbe evident on short time scales. A
numberofextemaltriggersand physicalprocesseshave been linked with the se
changes, with the primary driverthoughtto be changesinocean forcing. Ic e shelf
basalmeltratesare controlled by the state of the ocean within the sub-ic e -she If
cavities, and ultimately by the transferof heat within the ocean provided by a
complexinterplay between the transportof waterfrom the deep ocean and the air-
sea fluxesoverthe continentalshelf. The cross-shelf pathwaysand varnability of the
oceanic heatsupply to the margin ofthe grounded ice sheet are unknown, and
may also be partofinterannualvanability. hcreased melting atthe base ofice
shelvescanlead to a reduction in the thicknessand length ofice shelves, potentialy
reducing theirbuttre ssing effect. Thisincreases stresses at the grounding line, c ausing
fasterice flow and thinning in the grounded portion ofthe marne-te rminating
glaciersand consequently leading to grounding line retreat. Positive feedbacks
associated with bed topography may furtherenhance shelf-melting driven retreat
where grounded ice restsonanoverdeepened bed, and a slightretreat of the
grounding line causesitto move into deeperwater.

East Antarctica holdsfarmore sea levelpotentialthan West Antarctica and
Greenland combined. Estimatesindic ate that the West Antarctic ke Sheetholds 3.4
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metersofsea levelrse nregionsgrounded below sea level while the largerEast
Antarctic Ice Sheetholds 19.2 metersofsea levelin regions where the ice sheetis
grounded below sea level The shape ofthese deep bedrmckbasinsunderthe ice
may make partsof East Antarctica susceptible to riunaway grounding retreat
through the same feedbackprmcessthathasbeen associated with Pine kland
Glacierand numerus Greenland outlet glaciers. Whetherand when such a retreat
could be triggered iscumently unclear,and key datasets(bedmwckand bathyme try,
watercolumn struc ture, ice thinning rates and sub glacialcontext) are sparse and
incomplete. These knowledge gaps, and the potential Antarc tic input to future sea
level, motivate thisproject and provide the impetus forcontinued collection ofkey
observationsin East Antarctica. They also justify furtherdevelopment of numercal
modelsofthe Antarctic ice sheet, and its interac tion with the climate system, to
improve projectionsof future sea levelrse.

Research Activities 2015/16

One new staff memberjoined thisproject during the reporting period. DrAlexander
Fraser(Remote Sensing Scientist) started in November2015. DrFaserworks both
within project R1.2 and R1.3. Elizabeth Russellaccepted the ACECRC summer

inte mship project ‘Using finite element modelling tec hniques to assessthe distrbution
of stre sse s within samplesused in laboratoryice-deformation experiments with Drs
Adam Trevermow and Ienneke Jong. The intemship commenced eardy December
2015 and ended March 2016.

DrSue Cookparticipated in the 2015-16 Antarctic summerseason fom both Casey
and Davisstationsto deploy ApRESinstruments (radar) and GPSreceivers which was
co-supported with the Australian Research Council (ARC) Special Research Iitia tive
(SRD forthe Antarctic Gateway Partnership. The GPSinstruments are toolsto better
understand the propertiesofthe solid Earth and how it changesasice loading
changesoccur. The deploymentof GPSreceiversallows forcontinuous tracking of
bedrmckmotion overthe coming years. The team wasunable to deploy an ApRES
instrument on the SorsdalGlacierto measure strain ratesand basalmelt rates ofthe
ice shef component. Thiswork willbe continued in the 2016/17 season. Meanwhile,
DrSue Cook willcontinue modelling ice shelf processes with collaboratorsin
England, Finland and China.

Drdason Robertsand DrCady Tozerparticipated in the ICECAP project with a
significant numberof ICECAP flightsout of Davisstation and Casey station, aswellas
Dome C and Dumont d’Urville, completed. Unfortunately, key targets nearDavis
station were unable to be achieved due to unforeseen cicumstancesthataffected
the Australian Antarctic Science program field season.

Works to resolve building issuesin the ice mechanicslaboratory were completed,
remo ving the finalobstruc tions to rec o mmissioning the laboratory. Maintenance and
modificationsto experimentalequipment are being finalised with e xp e rime nts to
commence in late 2016. An assessment of numericalice flow relationsled by Dr
Adam Tevermow indicatesthatan ACECRC-developed parametersation ofice flow
physicsprovidesa superiorrepresentation ofice dynamicsin comparison to other
flow relationscommonly used in modelsofthe Antarctic ice sheet. Work to
mplementthe ACECRC flow relation in two differentice sheet modelling systems is
currently underway with collaborators from the Antarctic Gateway Partne rship and
the Institute of low Temperature Science (ILIS), Japan.
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Drlenneke Jong and DrSue Cooktogetherwith Antarctic Gate way Partne rship
researchers published an article in The Conversation on the prediction of when
Antarctica’s melting ice sheetswilllead to a rise in sea levels:
https://theconversation.com/tipping-point-how-we-predict-when-antare tic a s-

melting -ic e -she e ts-will-floo d -the -se a s-56125.

Coupled modelling activities are underway with Drlenneke Jong who attended an
Emer'ice (open source software forice sheet, glaciersand ice flow modelling)
workshop in Grenoble, France, before visiting both Gemany and Finland to interact
with lead Elmerice developersto discuss strategies forinitialcoupled model
experimentsin Novemberand December2015.

This project had a visit from DrWolfgang Rack from Canterbury Unive rsity, Ne w

Ze aland, who visited Hobart to discussnew work examining grounding line dynamics
and possible avenuesofcollaboration with team members Drirevermow and Dr
Galton-Fenzi

DrNatalie Robinson from NIWA visited forone weekto collaborate with DrBen
Galton-Fenziand DrDavid Gwytheron betterintegrating modelling and
observationalstudies of the sub-ice environme nt.

Dr Christine Dow from the University of Wateroo (Canada) visited the ACECRC on a
SC AR Fellowship forthe project ‘Antarctic subglacialhydmwlogy and the formation of
subglaciallakes . DrDow islooking to apply hermodelling tec hniques to the Aurora
Basin, using the data from the ICEC AP missio ns.

DrCookmade a visit to collaboratorsin Helsinkito furtherdevelop a particle model
ofthe tten Ice Shelf. Furthermore, severalmembersofR1.2 attended and
presented at the Intemational Symposium on Contemporary Ice-Sheet Dynamic s:
ocean interaction, meltwaterand non-lneareffects during August 2015 in
Cambridge, UK

Both DrGalton-Fenziand Drdong attended the second workshop oncoupled ice
sheet/ocean modelling in Abu Dhabiin May 2016, a ClC targeted research ac tivity.
The developmentofthe research activity hasbeen presented asan Fosfeature
article: 'On the rocks: The challengesofpredicting sea levelrise' Eos, 96,
doi:10.1029/2015K0 036667.

Several National Computing Infrastruc ture (NCD proposals were submitted with an
extension ofthe existing project 'Modelling ofthe interaction between Antarc tica
and the Southem Ocean (m68) granted 1000 kSUfor 2016 for HPC researc hers at the
ACECRC and Antarctic Gateway Project.

A NCIHigh Performance Computing course on parallelprogramming and
performance washosted by the ACECRC and IMASon 29 September2015.

2.1.1.3. Sea Ice Processes and Change
Project Summary

A centrepiece of Project 1.3 isa continuation of the ‘AUV UnderSea ke’ project,
based on extending the floe-scale packice work from SIPEX-Tacrossotherpartsof
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the sea ice zone. This willbuild upon the technicaland scientific partne rship with the
WoodsHole Oceanographic Institution (WHOD. Whereas WHOIwas pre vio usly
contracted to provide AUV data collection on the Australian-led SIPEX-Ilvoyage,
ACECRC scientists wilnow join WHOFled projects on multiple ntemationalsea ice
voyages, by co-funding the AUV equipment pool, contributing personneland UAV
capacity through the ARC funding of Dr Guy Wililams. In essence, the ACECRC shal
co-fund a second SeaBED-125 vehicle, which is the next generation oflow-cost, sea-
ice specific AUV that hasarsen post-SIPEX-IL Co-funding a second vehicle wil
enhance the research outcomesthrough increased operationalcapabilities and
decreased risk. b date, ACECRC researchershave been invited to participate on
the ONR-funded Arctic marginalice zone (MIZ) projecttermed ‘Seastate’ in
OctoberNovember2015 and the NSF-funded ‘PIPERS voyage to the RossSea in
Aprl/May 2017. These voyages present the opportunity to extend the SIPEX-TAUV
work to the Marginallkte Zone (MIZ), polynyasand innerpack,acrosskeyregionsof
Antarctic sea ice research. Thiswilenable ourparticipation in wordd-leading
integrated sea ice research voyagesand continued accessto the state-of-the-art
AUV technology. Furthemmore, thiscollaborative work willbuild ourcapacity for
future Australian-led integrated experments in the East Antarctic sea ice zone (with
some focuson the MI7).

Focussing on the Antarctic MIZisimportant because it forms the highly-dynamic
outerpartofthe cicumpolarsea-ice zone where the interaction of atmosphere,
oceanand ice isparticulardy intense. Processesoccuming there are thought to play
a keymwle in driving seasonalsea-ice advance and retreat, but we lackeven
fundamentalknowledge ofthe interactionsand feedbacksand how these vary
(and change) overspace and time. Thisresearch direction represents an important
step towardsunderstanding observed changesin Antarctic sea-ice extent and
seasonality on time-scales from seasonsto centures, and to improve the skillof
climate modelsin more accurately simulating current sea ice conditions. This will in
tum give more confidence to modelprojectionsoffuture sea ice change and
effects. The Antarctic MIZis also very important to primary produc tivity, the krll-
based Antarctic marine ecosystem and biogeochemicalcycles, and representsan
excellent opportunity formulti-disciplinary research acrossthe ACECRC

enviro nment, inc uding the Atmosphere group.

The MarginalSea ke Zone (MIZ) wilremain a majorfocusoffuture ACECRC sea-ice
work, largely through intemationalpartnershipsand participation on othernational

research voyages,before an Australian-led Antarc tic MIZwhen vesseltime is
available.

Closerto the coast,landfastsea ice (fastice) and polynyasare two othermajor
elementsofthe interactive airocean-sea ice system thatare integralto Antarctica’s
role in globalclmate and oceancirculation —one asa narmow yetconsolidated
interface between the ice-sheet margin and packice/ocean, and the otheras the
site of greatly-enhanced sea-ice production and salt input into the ocean. Both are
sensitive to climate change,and are closelyrelated. ACECRC research willfocuson
how sea ice processesdrive dense shelf-waterformation and ocean-ice shelf
interactions. Ewillalso detailthe rle sea ice playsin ecosystem habitats and
carbon cycling. Thiswork wilinvolve remote sensing (analysis of satellite and
tagged-sealdata) and modelling (high-resolution globalocean/sea ice/ice shelf),
and islinked to cumrent and planned extemalmulti-disciplinary fieldworkon fastice
invo lving stiong collaboration between the Australian and New Zealand Antarc tic
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programs (AASAAD Project 4298 led by ACECRC researchers). The overall
objective ofthe latterprjectisto expand the measurementcapability for, and
multi-disciplnary observationalrecord and understanding of, Antarctic fastice
characteristicsand processes, to assessthe impactsofclimate change on physical
and biologicalelementsofthe coastalsea ice zone. Regarding this, DrHeil is
leading the intemational Antarctic Fastlce Network, an ongoing programme aimed
atencouraging intemationalcooperation and standardisation in fast-ic e
measurements around the continent (in concert with automatic we atherstations
and autonomousinstrument packages). Detailsare at:
http://seaice.acecrc.org.au/afin/

The Sea ke Physics and Ecosystem eXperiment Il (SIPEX-I, 2012) yielded rich new
information aboutsea ice and snow coverthickness, mormphology and evolution in
the mnerpackice zone of East Antarc tica. Multi-disciplinary synthesisofdata from
this and the eadier SIPEXI1(2007) voyage, and the upscaling ofthese data to
regionalscales, wilbe camed outin thisproject. Thiswork wilbe extended to the
widerFEast Antarctic domain in associated worktowardsi) mapping regionalscale
sea ice surface roughnessand freeboard using existing airbome data, and i)
providing a first estimate of East Antarctic sea-ice volume through melding of

sa te llite , e xisting in situ and modelling data

Research Activities 2015/ 16

One new staff memberjoined thisproject during the reporting period. DrAlexander
Faser(Remote Sensing Scientist) started in November2015. DrFaserworks both
within projects R1.3 and R1.2. The fastice mapping projectthathe leadsis extending
this important time seresin time e.g.,in supportofbiology/ecology studies
(Adélie/George VIand coast, Mawson coast, PrydzBay, Ross Sea). Pogress was
also made ona new high-resolution map of cicumpolarfastice distrbution (at 1 km
re so lution), 2000 - present (and ongoing).

A specialvolume ofDeep-Sea Research devoted to results from the 2012 SIPEX-IT
multi-disciplinary sea ice field expernment wascompleted and willbe available
onlne from September2016. ACECRC staff memberDrKaus Meiners, who was
Chie f Sc ie ntist o n SIPEX-I], is the lead editorofthis volume, which comprisesa totalof
17 papersand 1 editoral (with strong input from ACECRC sc ie ntists).

I addition, the period saw finalpaperspublished forthe majorthematic volume of
AnnalsofGlaciology devoted to papers from the ACECRC-sponsored Intemational
Glaciological Society ntemational Symposium on Sea ke in a Changing Enviroment
(10-14 March 2014, chaired by ACECRC staff Drs Massom and Heil). This volume,
with DrHeillaschiefeditor, contains 48 papers.

The projecthasbenefited greatly from the modelling activities of staff memberDr
Kazu Kusahara, with significant progressbeing made towardsattribution ofrecent
Antarctic sea ice and sea surface temperature trends, and in high-re so lution
modelling ofimportantocean-cryosphere interactionsoffthe Adélie and George V
Iand coastsof East Antarctica. Also regarding Antarctic coastalprocessesand
change, a largely satellite data-based study paperpublished in the Joumalof
Geophysical Researc h-Earth Surface (Massom et al, 2015) highlighted the
imporntance of extemalinfluenceson the dynamicsofthe floating Mertz Glacier
Tngue (including landfast sea ice) in the decade leading up to itscalving in 2010.
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This and otherworkisindic ative if the cross-disciplinary and cross-c utting nature of
the workbeing camied out by the project and within the ACECRC in general

Project scientists c ontinue to lead the analysisand input ofinformation on annual
Antarctic sea ice conditions forthe annualinte mational NOAA/BAMS State of the
Climate Report, with publication ofthe 2014 report (Reid et al, 2015).

New calibbration ofextended time seresofsatellite-derived sea ice production rates
in East Antarctic coastalpolynyashasbeencompleted. Three significant papers
addressing thisdeliverable have been published orare in review, including one by
Williamsetal(2016) in Nature Climate Change. The papersuse data from sensors
attached to sealsto determine changesin the salinity of coastal waters during the
ice growth season, from which sea ice productionratescan be determined and
satellite-derived estimatescanbe calbrated and valdated.

In termsoffieldwork activities, membersofthe Sea ke Group completed a succesful
field season on the fastice at Davis Station (October-November2015). Ied by Dr
Meiners and also involving Drs Helland Massom, thisexpermment combined a
remotely-operated underwatervehicle (ROV) with detailed in situ snow and ice
measurementsand opticaldata to the amountofand distrbution ofalgae living in
the ice asa function of snow and ice properties. The joint Australia-New Zealand
project wilcombine the ROV measure ments with ‘point measurements from ice
corestaken within and outside the ROV survey areas. T complement and enhance
the ice algae work, DrHeilloperated automated fastice ‘observatores’ at Davis.
These ‘massbalance buoys were deployed to acquire me asure me nts vertic ally
through the snow cover, fastice and waterbeneath, enabling estimates ofthe mass
gain and lossofsea ice overtime. Assuch, these buoysprovide a unique long-term
datasetofsea ice formation and decay.

Ih addition, Dr Guy Willams participated in a very suc c e ssful USled (ONR - funded)
Arctic marginalice zone (MIZ) projecttermed ‘Seastate’ in OctoberNovember
2015. He made a significant contribution in gaining remote high-re so lution
observationsofthe sea ice thic kness and conditions using state-of-the-art drone and
automated underwatertechnology. Also in the Arctic, DrMassom participated (as
aninvited snow expert) in a USled field workshop on fastice off Bamow (Alaska in
May 2015) teaching leading sea ice modellershow snow on sea ice ismeasured
and why it isimportant; by the same token, the modellers highlighted the issues
mvolved in modellng sea ice and itssnow cover. The overalloutcome of this ¢ 1o ss-

disc iplinary initiative hasbeen improved parameterisation of snow in globalclimate
models.

Drdan Liesercontinued to provide regularand widely-appreciated expertsea ice
reportsand analysesin support of shipping and field operations. Drlieseralso
participated in the 5th htemationallk e Analyst Workshop, which washeld atthe US
Nationall e Centerin Suitland MD, during May. This workshop broughttogetherover
20 leading expertsin the field of satellite data analysis re presenting 10 c o untries,
specifically addressing challengesin relation to Antarctic conditions. opicsincluded
the use of Geographical hformation Services (GIS) in sea-ice/iceberg analysis,
Antarctic iceberg monitoring, operationsand needsofvesselsoperating in Antarc tic
waters, sea-ice modelling in the Southem Hemisphere and sea-ice analysisin the
Southem Hemisphere in general
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Progresshasalso been made indeveloping sea ice forecasting capability, by Drs
PhilReid from BoM and Iaura Davies from the Antarctic Gateway Partnership.
Several ACECRC staffand associatesparticipated at the first COSIMA (C o nso rtium
forOcean Sea Ice Modelling in Australia) workshop (26-27 May 2016) held at IMAS.
The goalofthe workshop wasto formalise a consortium ac 1o ss unive rsitie s, Bo M, AAD
and the CSIRO to build globalocean sea ice model configurations that will form the
basis forhigh-re solution forec asting, reanalysis, processmodelling and ultimately
coupled climate modellng.

In eardy 2016, the BoM started running hindcastsofa coupled ocean atmosphere
sea ice model (ACCESS-S) that will form the basisofitsseasonalforecast modelin
the nearfuture. Analysisofthe sea ice componentofthismodelwil allow us to
experiment with seasonalsea ice forec asting products with the aim of providing
eary guidance for Antarctic shipping operators and scie ntists.

Presentationsby key sea ice researcherspresented atthe Councilof Managersof
National Antarc tic Programs (COMNAP) Workshop on Sea Itce Challengesin Hobart
(12-13 May 2015) were published in the workshop report (available at:
https://comnap.aq/Publications/ Comnap%20Publications/ COMNAP Sea e Chal
enges BKIT Web Final Dec2015.pdf).

This project benefitted from severalinte mationalvisitors during the reporting period:

o ProfStephen Ackley (University of Te xas San Antonio, USA) visited the ACE
CRC durng March-April 2016 and worked with several ACECRC scientists on
the data collected during the ONR Sea State cruise in OctoberNovember
2015 and paperpubli ations.

e DrGhislain Picard from the University Jospeh Fourier & IGGE, France, visite d
the ACECRC between August 2015 and July 2016 to collaborate with
researcherson snow physicsand climate in the polarregions. The visit also led
to important progresstowardsimproved parameterisation of snow processes
in coupled sea ice modelling (with Dr Heil).

2.1.1.4. Antarctic Climate Vanability of the Past 2,000 Years
Project Summary

Detailed recordsofpastclimate inprove understanding ofglobal hemispheric and
regionalclimate dynamics, including responses to naturaland anthropogenic
forcings. Such recordsalso provide imprved understanding of natural climate
varabilty on decadalto centennialtime scales, and ofchangesoverthe
anthropogenic era.lce coresgive climate recordsthat mesh with the relatively short
mstrumentalrecords from Antarctica and high southem latitudes, which are needed
forglobalreconstruc tions and which allow the role of Antarctica on climate to be
betterunderstood. e coresare also a unique source of past climate information as
theyrecord proxiesforboth climate responses, and the majorforcings (greenhouse
gases, solarvarnability and volcanic aersols). Poject 1.4 is fully aligned with major
intemationalice core and palaeoclimate mitiatives, and wilproduce a range of
climate parametersthrough nationaland intemationalcollaboration.

Temperature and climate forcings: Thisprwject willproduce a high resolution 2,000
yearclmate record, the first from an inland East Antarc tic site. The 2,000 yearrecord
willinclude information on snow accumulation rate, atmospheric temperatures
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(from waterisotopes), greenhouse gas (GHG) forcing (from highly resolved CO32),
volcanic forcing (from sulphate), solarforcing (from 10 Be) and climate varnability
(SAM/ENSO). The Aurora Basin (ABN) record willallow a high resolution assessmentof
the influence of naturalsolarand volcanic forcingson ourclimate, and the recent
anthropogenic influence of GHG forcing. Thisassessmentisofcrticalimportance to
the climate modelling c o mmunity, and will signific antly enhance e fforts to
understand the dynamicsofthe climate system overthis 2,000 yearperiod, including
carboncycle-climate feedbacks, sea ice feedbacks, and atmospheric dynamics
feedbacks. The temperature record willalso be used to constrain and evaluate the
modelsused to project future climate change. Also,recordsofCOz2and itsisotopes
wilimprove ourunderstanding ofthe hemisphere gradientof CO2and gain a better
understanding ofthe carboncycle.

Snow accumulation rate: linksbetween rainfallin South We st We stem Australia and
snowfallat law Dome have been found from ourworkon the coast (van Ommen
and Morgan, 2010), and these links wilbe furtherinvestigated using the ABN
accumulation series extending back 2,000 years. The precipitation regime atlaw
Dome diffe rs sig nific antly from the inland site s, the formerbeing dominated by
cyclonic systems, while inland isdominated by clearsky ‘diamond dust’
precipitation (e.g. Masson-Delmotte et al, 2000). Pobing the transition between the
two typesofrecord in conjunc tion with high resolution data sets should provide for
much betterextraction ofa common climate signal At present,itisnotwell
understood if proxy calibration based largelyon clearsky precipitation recordscan
be applied to cyclonic precipitation. Certainly, calibbration slopesforwaterisotopes
differconsiderably at law Dome from those in the nteror(van Ommen and
Morgan, 1997; Mc Mormow et al, 2004). The high re so lution ¢ o ntinuo us flow ana lysis
proposed forthiscore (see below) willyield annualre solution at this site . High-
resolution recordsofsnow accumulation are required by the modelling ¢c o mmunity
to constrain and evaluate climate system models.

Atmospheric varability: ke core proxy fingerprintsoflarge scale modesofvarnability
such asthe Southem AnnularMode (SAM), El Nino Southem Oscillation (ENSO) and
the InterdecadalPacific Oscillation (IPO), wilbe derived and compared with
meteomwlogicalmodeland reanalysisdata forvalidation. long term records wil
provide an understanding of naturalvarnability against which climate change
detection and attribution can be assessed, aswellasproviding a valuable record
forthe evaluation of climate system models. The high resolution ABNrecord willbe
compared to the coastallaw Dome ice core record which has sensitivity to the SAM
(Goodwin etal, 2004), ENSO (Vance etal, 2012) and IPO (Vance etal, 2015). This
2,000 yearrecord can also be used to assessdecadalto-centennialscale vanability.
Thisresearch will provide high resolution time-seriesofraw observablesto atleast
2000 years, interpreted in termsof varability in large scale atmospheric dynamics:
westedy winds, SAM, ENSO, and IPO. Additionally, applic ation ofthese proxies to
reconstruct watercatchment varability in Australia through hydrwlogicalmodelling
willbe investigated.

Sea ice proxies (MSA and sea salts): Assessing changesin sea ice extent (overthe
longerperspective) isparticulady important to understanding c urre nt tre nds. The
Iaw Dome Methanesulphonic Acid (MSA) record hasbeen used asa proxyofsea
ice extentin the 80-140°Esector(Cuman et al, 2003) asevidence 0f20% dec line
overthe last 50 years. Recentdata from shallbw coresarund Antarctica support
the use of MSA data asa sea ice extent proxy (Fosteretal, 2006; Abram et al 2007).
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Data from the more inland Mt Bro wn site suggeststhat an inland site (such as ABN),
combined with a regional synthesismay provide a more circ um-Antarctic sea ice
history. The MSA data from ABN willbe tested asa proxy and calbrated against
satellite data to produce a 2000 yearlargerscale sea ice history. This wo rk will

dire c tly c ontrib ute to the new IGBP-PAGESworking group on sea ice proxies from ice
cores. Ourwork suggests that frost flowers contribute signific antly to the sea salt
budgetnearthe source (coast), howeverasyou move inland and to higher
elevations, thisinfluence becomesconsiderablyreduced (Cumanetal 2011). A
seasonallyresolved record at ABN willallow the signature ofsuch encrustationsin
winter (which presentasdepleted fractionsofsulphate) to be investigated forthe
first time at an inland site, and will c o ntrib ute signific antly to the frost flowerdebate
through comparsons with records from EPICA Dome C and Iaw Dome. This will
provide valuable mformation to the debate on the strength ofcompeting sources
and the interpretation ofsea saltlevelsinice cores, and whetherin fact you can use
sea saltsto reconstruct sea ice history.

Investigate sources and transport pathways: Dust and aerosolpollutant inputs to
Antarctica are powerfultracersofatmospheric circulation. Considerable debate
existsregarding the interpretation of dust records. Some investigators use non sea
salt (nss) Calcium asa proxy fordust (e.g. Rothlisbergeretal, 2002). Howe verthe
proportion ofnss-Ca islow, producing often noisy, diffic ult to interpret, records (e.g.
Cumanetal, 1998). Amore direct measure of temestrial dust is the use of aluminium,
monorrare earth elementssuch asCerium (e.g. McConnellet al, 2007), and also the
use of particle counts and distributions (e.g. Delmonte et al, 2004). Howe vera multi-
tracerappmach using a combination of alltec hniques willbe used here for ABN,
including a high resolution ice melter with c ontinuous flow analysisto a dualtrace
element analyser(Mc Connellet al, 2007). This willbe used to produce dustrecords,
fire history, information on trace aermsolsourcesand atmospheric circulation

streng th. This information from ABN, combined with existing Iaw Dome records wil
be used to improve a regionalsynthesisofclimate records from East Antarctica.
Although Patagonia isthought to be the dominant source of dust found in
Antarctica (e.g. Rothlisbergeretal, 2002; Delmonte et al, 2004, Mc Connellet al,
2007), Australian dust sources may be important forEast Antarctica (e.g. Revel-
Rolland et al, 2006). Ourmulti-tracerappmach for ABN may shed some light on the
origin of dust in East Antarctica, and influence interpretations of EPICA Dome C and
Iaw Dome dustrecords, improving an understanding of sources and transport
effects.

Very little is known about the past atmospheric vanability of cartbon monoxide, a
trace gasbeing the main reagent with the hydroxylradicalin the toposphere, and
thuskey foratmospherc ¢ hemistry. nh naturalconditions, its main sourcesin the

So uthem hemisphere are the oxidation of methane, oxidation of non-methane
hydmocarmonsand biomassbuming. Available ice core recordsof CO changes
coverthe last few hundred years(Haanetal, GRL1996 ; Haan and Raynaud, Tellus
1998 ; Wang et al, Science 2010). The coinvestigation ofthe carbon and oxygen
isotopic composition of CO show that most ofthe observed centennial vanability of
atmospheric CO canbe attnbuted to biomass buming changes, which may have
varied by asmuch as40% in the Southem hemisphere between the Medieval Wam
episode and the Little te Age (Wang etal, Science 2010). ACO record from the
Aurora Basin would extend this CO history backin time. k'sadded-value compared
with otherice coreswould be to enlarge the range ofchemicalcomposition of the
ice sumounding the CO samples. Thiswillbe criticalto investigate smallbut maybe
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significant artefactsin the ice, which may affectthe CO record in Antarctic ice.
Such artefactsare known to take place in Greenland ice (Haan and Raynaud, Tellus
1998). The expected outputisa reference record ofcarbon monoxide changesover
the last 2000 years. Kk would be interpreted asreflecting mostly past biomassbuming
changesin the Southem hemisphere and in particularin Australia.

ke core recordsallow climate observations from instrumentsto be putin a long term
context and to revealclimate connectionsbetween Australia and Antarctica.

Wo rking closely with intemational partners,a cicumpolarassessment wilbe made
using climate history records from both archived and newly collected data.

Research Activities 2015/ 16

Aurora Basinice core analyseshave beencompleted eardy 2016. hitialre sults from
the Aurora Basin Northice core were recently presented at the IPICS 2016
conference, inc luding the initialdating scale and snow accumulation history for
ABN, and an assessment ofthe ABN temperature record with the re gional PAGES 2k
record indicating scope foran improved synthesis forthe Indian sectorof East
Antarctica. The projectispartofbroaderintemationale fforts to improve our
understanding ofhow the climate hasvaried naturally overthe past 2000 yearsin
the lead up to the cumrent era. The Aurora Basin Projectis providing new results fora
large sectorof Antarctica where no data waspreviously available.

DrAndrew Moy spent two weeks atthe Desert Research Institute in the USA
analysing Aurora Basin samples. Initial re sults id e ntify key volc anic markersat
expected locations within the core. The record provided by the core isexpected to
extend backabout 2,500 years, a little longerthan anticipated.

DrdJason Robertsand DrCady Tozerparticipated in the ICECAP project with a
significant numberof ICECAP flightsout of Davisstation and Casey station, aswellas
Dome C and Dumont d’Urville, completed.

More than 200 climate scientists from around the wordd gathered in Hobartin March
2016 to attend a majorconference organised by the ACECRC focused onice core
science. The Intemational Partnershipsin Ice Core Sciences (IPICS) Second Open
Science Conference brought scientists from 22 countries to Tasmania; the home of
Australia’s Antarctic programme and gateway to Antarctica. The conference was
co-hosted by the Australian Antarc tic Division and the Antarctic Climate and
FEcosystemsCooperative Research Centre with conference chair, DrTasvan
Ommen.The conference brought togetherthe word’stop expertsinice core
science and drlling technology fora week of scientific presentationsand planning
disc ussions. One ofthe majorpriorties forthe conference wasprogresstoward
finding and drlling the wordd’soldestice. The oldestice core retrieved from
Antarctica to date isabout 800,000 yearsold, which falls just short of a majorshift in
globalice age cyclesthatoccumed abouta milion yearsago.

DrCardy Tbzerand otherspublished a paperbased ondata drawn from anice core
that wasused to reconstruct minfallrecordsfora particularcatchment —in thiscase
one in the HunterValley called the Willams River. The study found that the extreme

weathereventsofrecent years were notextraordinary, but relatively mild compared
to the climate pattemsofthe past mille nnium. The study, published in Hydrology and
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Earth System Science,isa collaboration between Newc astle Unive msity, the ACECRC
and the Australian Antarc tic Division.

DrThsvan Ommen and Dr'lessa Vance presented theirresearch atthe Greenhouse
2015 — Atmosphere,oceansand ice Conference in Hobart 27-30 October2015.

DrYaping Liu from CAREERI China,departed afterhisone-yearvisit to the ACECRC.
Drliu provided vitalinput on the ice core and samples from the Aurora Basin North
ke Corng project.

2.1.2.1. Carbon Uptake and Chemical Change
Project Summary

The ocean absoths COz2 from the atmosphere, slowing the rate of climate change
on land. The Southem Ocean takesup more atmospheric CO2than any other
latitude band. Thisuptake wilnot continue atcumentratesifocean waming
reducesthe rate at which the surface oceancan absorb atmospheric COz, orif
decreasing overtuming circulation reducesits transferto the deep ocean, orif
biologicalchangesreduce the transformation of COzinto organic matter. The
pathwaysofCOzuptake are complex, involving thatlowerlimb ofthe merdional
overtuming circulation thatisinfluenced by ocean interac tions with the cryosphere
(modulating the formation of Antarc tic Bottom Water) and the upperlimb that
involves processesin the Subantarctic Zone, including interac tions with c hanging
boundary cuments such asthe East Australian Cumrent. These pathways are further
modulated by biologicalprocessesthattransform CO: into organic matter(via
photosynthesis) and allow thiscarbon to reach the deep sea in sinking particles
ratherthan via the circulation. None ofthese pathwaysare wellquantified, and their
relative inportance vares with the timescales of intere st. The upperlimb is dominant
onthe decadalscale, the lowerlmb on centennialto millennialscales, and the
biologicalpump on longertimescales. Sustained observations ofinterannualand
interdecadalvanrationsin modem uptake, complimented by processstudiesfor
projection of future changesand the testing ofthese projectionsagainst past
varnations, are required to improve this situation. Inprovement o f this situation is a
key focusforProject 2.1 especially via the Southem Ocean Time Series and SR3
signature projects and the new carbon postdoctoralappointment (see below).

The Southem Ocean and Antarctica hosticonic ecosystemsofhigh conservation
value, including deep ocean communities that are only now being discovered.
These ecosystemsare atriskfrom globalchangesincluding physicalchangessuch
aslossofsea ice habitatand ocean waming, and chemicalchangessuch as
ocean acidification fom COz2uptake, and changesin the supply of the trace metal
iro n, whic h limits phyto plankton gro wth in the Southem Ocean. Thistrace element
controlalso affects phytoplankton speciescomposition and physiology and the
cycling of othernutrient ele ments, and thus the struc ture of the entire marne
ecosystem. Poduction also affectsthe impactsofocean acidification, because
phytoplankton growth removes COz2 and thus countersthe anthropogenic
acid ific a tion.

Changing iron supply isthe least understood forcing onocean ecosystems. Since
on is actively taken up into phytoplankton, and transferred througho ut the
foodweb, including removalby particle settling and remineralisation in deep waters,
the assessment ofitsavailability is quite complexand cannotbe judged from
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dissolved iron levelsin surfface watersalone. Recent intemationaladvancesin
chemicaloceanographic techniquesfortrace elementsnow allow the
measurementofion associated with different phases(dissolved and particulate),
mtemalbiologicalrecycling and iron export from surface waters. The dominant new
mon fluxesmay be associated with the particulate phase, and particles thus
represent an important transport vectorfortrace metals in the marne ecosystem,
although theirbioavailability ortransferinto a bioavailable fraction remains
uncertai. Surveys of iron distributions and process studies ofiron transformations are
needed to advance understanding ofthe potential forsignificant changesin
primary production, and thusimpactson foodwebsand carbon cycling.
Improvement ofthissituationisa key focusforProject 2.1, especially via the SR3,
Southem Ocean Time Series (SOTS) moorngs, and Kerguelen region field projects,
and the two new postdoctoraltrace element appointments(see below).

Project 2.1 willassess the evolving Southem Ocean carbon dioxide and oxygen
uptake, acidification, and iron supply. E wil determine the interplay ofnaturaland
anthropogenic factorsthat mediate regionaland temporal varability in the se
changes,asa base forunderstanding biologicalresponses. The work will ¢c o ntrib ute
to the efforts of the intemationalresearch community and others on the links
between climate change,ocean circulation, biogeochemistry, and primary

pro duc tivity.

Research Activities 2015/16

Five new staff membersjoined this project during the reporting period. DrPaula
Conde-Pardo (Marine Carbon Cycle PostdoctoralFellow) commenced 2 July 2015.
DrChristina Schallenberg (Trace MetalOceanographerPostdoctoral Fellow) and Dr
Emmanuellaurenceau (Marne Biogeochemistry Postdoctoral Fellow) commenced
mn Septemberand November2015 respectively. MrHugh Doyle and MrNick Roden
were appointed in short-term contractsto achieve the HEOBland K-Axis field wo rk
objectives.

Sample analyseshave been completed from the summer2015/16 htten RV Aurorna
Australisvoyage and ishelping define end membersin calculationsof
anthropogenic COz2in the Southem Ocean. kappearsthe high salnity shelf waters
are imporntant forconstraining the amount of CO2thathasaccumulated in bottom
waters, which isexpected asthe shelf watersare a significant end memberfor
bottom water.

The largerscale carbon cycling workbased on the multiple repeatsofthe SR3
hydrographic section also advanced well, with estimatesof anthropogenic carbon
inventoriesin the Southem Ocean made using the optimal multi-parame tric
technique by postdoc Paula Conde-Pardo presented atthe Oceansin a High CO:
Word IVconference held in Hobartin May 2016.

The projectteam working at Davisoverthe 2015/16 spring/summerconducted a
series of very suc c e ssful experiments into the cycling ofiron and carbon in me lting
fastice. Samplesanalyseswillbe used to constructiron and carbon budgets forthe
fastice in thisregion. This work extends a time series started in 1993 and continued in
2010 that hasexamined the seasonality ofocean productivity and associated
changesinocean acidification. The data collected willalso allow the
parametersation ofsea ice primary production in ecosystem and biogeochemical
models (strong links to R2.2 and R2.3).
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The Heard Earth Ocean Biosphere Interaction (HEOBI) voyage aboard RV

Ihve stigatorinvestigating the role of volc anic ac tivity in supplying iron to drive
phytoplankton production around the central Rerguelen plateau wasvery

suc c essful, despite the eardy retum by approximately one week due to a medical
emergency. Elevated ion and manganese concentrations and very healthy
phyto plankton (id e ntified using the new fluorescence induction and relaxation
mstrument) were observed, and laboratory analysesin the coming yearwil
determine the wle of hydrothemalac tivity in theiroccumence.

Severalmembersofthe biogeochemicalteam joined the KAxisvoyage onboard
RV Aurora Australis to the southem Kerguelen plateau, a key habitatarea forhigher
predatorsin the Southem Ocean. The voyage studied the physical biologicaland
chemicalconditionsthat drive the krllbased food web in the southem part ofthe
region, and the fish and copepod dominated food web in the north. The
biogeochemicalteamsonboard the RV Aurom Australis for KKAxis and RV
hvestigatorfor HHEOBIsampled to identify which iron sources are the mo st important
to primary production in the region.

The Carbon team also successfully tumed around the Southem Ocean Time Series
moorings south of Tasmania in Marc h-April 2016, wrapping up a huge summerof
marne science activitiesatthe ACECRC.

An integrated aemsolsampling program hasbeen implemented atland-based sites
and onresearch vessels examining the role of atmospheric depsotion originating
from continetalland-massesin supplying the limiting trace elementiron to Southem
Ocean waters.

Workonocean acidification impactson Southem Ocean coccolithophore strains
continued, with new papersrecently published by IMAS- ACEpostdoc DrMarnus
Miiller (Miilleret al2015 and Miiller, M., Trull, T, and Hallegraeff, G. 2016).

Version 3 ofthe SOCATSurface Ocean CO:z Atlaswasreleased compiling more than
14.5 million measurements forthe globalocean, an effort thatenables flux
quantification at globaland regionalscalesand examination ofits re sponse to
climate vanabilty.

A high profile paperin Science on the Reinvigoration ofthe Southem Ocean CO2
sink (Iandsc hutzeret al, 2015) was published showing thatthe Southem Ocean
carbon sinkismore varable than previously thought and responds sensitive ly to
physicalclimate vanability.

The fourth ‘Oceansin a High CO2 Wodd’ Conference washeld in Hobart 3-6 May
2016 with the ACECRC asa key sponsor. The conference built on three previous
symposia and offered the worddwide c o mmunity o f sc ie ntists wo rking to unde rstand
ocean acidification an opportunity to share theirresearch resultsand develop new
research collaborations. Over350 researchers, students and govemment and
imdustry representatives attended the fourth symposium in the series. The ACECRC
Carbonteam waswellpresented with Professors Tom Tulland Phil Boyd and Dr
Bronte Tlbwokascommittee members.

This project had severalvisitors during the reporting period:
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e ProfStephane Blain and Drihgrid Obemostervisited in October2015 for
preparation fortheirparticipation on the HEOBIvoyage studying iro n-
mic ro bialinte ra c tio ns.

e DrNaoya Kanna visited the ACECRC and IMASin October2015 to prepare
forthe Antarctic fast-ice field work.

o ProfYue Gao visited during October-December2015 to develop new DGT(in
situ diffusive gradients in thin film )te c hniques foranalysing trace ele mentsin
seawater.

e DrMarius Millervisited in May 2016 to continue ocean acidification
collaboration with ACECRC and IMAS sc ie ntists.

e DrElizabeth Shadwick visited in May 2016 to workon collaborative research
oni) the cycling ofiron and carbon and the factorscontrolling the initiation of
a spring bloom in the sea-ice envimnment using data collected by Dr
Shadwick and Drlannuzelin the 2015/2016 Antarc tic field se ason;ii the
recent changesto the icescape in the Mertz Polynya and theirimpactson
long-term trendsin primary production and air-sea exchange of COz2based
ondata collected by DrTilbrook (ACECRC/CSIRO) and analysisofsea-ice
trends by Dr Williams.

2.1.2.2. Biological Responses to Environmental Change
Project Summary

Clmate change and oceanacidification are considered to be majorthreats to
Southem Ocean ecosystem struc ture and func tion. Potentialimpac ts id e ntified in
the Fifth Assessment Report published by the ntergovemmentalPanelon Climate
Change in 2014 include poleward shiftsin geographicaldistributions, population
collapsesorlocalextinctions, failure oflarge-scale animalmigrations, changesin the
seasonaltiming ofbiologicalevents, and changesin food availability and food web
struc ture.

Microbesatthe base ofthe foodweb controlthe flow ofenergy into foodwebsand
the biological pump (through phytoplankton primary production), and mediate the
recycling ofkey plant nutrie nts such asnitrate and ron (through he te ro tro phic
bacterna). Studiesat high latitudes have already identified that the c o mmunity
composition ofthe speciesand groupsthatcomprise the base ofthe foodweb are
likely to be altered by changing oceanic and sea ice conditions. Changing
conditionsmay also directly influence higherlevelsin the foodweb, which can
create notjustbottom up, butalso top-down pressures. The potential formany
consequentialpressures may alterthe predatorprey relationships, which may in tum
cause changesin the relative importance ofdifferent energy pathways. At pre sent,
ene1gy transferto highertro phic levelsis primarily through Antarc tic kil (Eup ha usia
superba). Change may give rise to a copepod-fish pathway becoming more
importantin some areas.

Sea ice isa majordriverof Southem Ocean food webs. From studiesin the We st
Antarctic Peninsula region, recruitment and abundance ofkillis hypothesised to be
dependent on the extent of wintersea ice. The mechanisms proposed forthis

re la tionship hinge on the reliance ofkrll (particulady kidlllarvae) on the microbial
communities that grow on the underside ofsea ice. Killfeed on these ¢c o mmunitie s
during times when food in the watercolumn is scarce. Whe the r this re la tionship holds
true forthe different sectorsaround Antarctica remains unclear. Understanding
regionaldifferencesin the dependencyofpelagic food webson sea ice conditions
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iscrticalfora properassessment ofthe impactsofchanging sea ice conditionson
Antarctic marine ecosystems.

Experimental studiesin controlled environments of the physiology of ke ystone
speciesorgroups, particulady atlowertrophic levels (bactera, phytoplankton,
zooplankton and Antarctic krll) wilenable an assessment ofthe responsesof
species—to both individualand multiple environme ntal stre ssors —to c hanging
envimnmentalconditionsare more likely to occur. These studieswillalso be used to
characterse theirlife history and population dynamicsin models which wilbe used
to predictthe fate of phytoplankton, zooplankton and krllin the Southem Ocean
undervarious IPCC scenaros and fishing regimes.

Research Activities 2015/16

The Ecosystemsteam had a very busy but suc c e ssful field wo 1k se a son. Fustly, the 8-
week KKAxisvoyage departed on 11 January 2016 to a key habitat area in the
Southem Ocean. The voyage studied the physical, biologicaland chemical
conditionsthat drive the kril-based food web in the southem part ofthe axis, and
the fish and copepod dominated food web in the north. ACECRC Program Ieader,
DrAndrew Constable, led thisvoyage which wasa first to study the KKAxisregion as
a whole. See the full KKAxisresearc h ac tivities in R2.3. Shipboard experiments on RV
Aurora Australis during K-Axis me asuring zooplankton biologicalratesand COz
perturbation were suc cessfully executed.

Experimentson the effectsofincreased COz2o0n adultkrdllbehaviouraswellason
theirlong-term physiology, are cunently being conducted by DrSo Kawaguchiand
histeam in the AAD krill aquarum. Dr Kriste n Karsh and Unive 1sity o f So uthe m

Califo mia visiting sc ie ntists, Pro f David Hutc hins and Dr Feixue Fu suc c e ssfully
completed a suite oftemperature and trace metalsupply manipulation experiments
ona range of polarphytoplankton speciesoverthree monthsin eardy 2016.

An ongoing suite oflaboratory envimnmentalchange manipulation e xperme nts
(heterotrophic bactera and phytoplankton species, acidification and/orwarmming)
were complemented by seagoing field workin late 2015 and eary 2016. Shipboard
zooplankton sampling on the RV Aurorma Australisaspart of KAxis, and perturbation
studie s using community mesocosms (microbesto copepods,jointeffectsof
waming, acidific ation, nutrient depletion and altered light climate) were
conducted on the RV hvestigator. Sasmplesand data are cumrently being analysed
from both lab and linked shipboard studies. A synthesis ofthe responsesofthe lower
trophic levelsto envimnmentalchange hasbeen camied out.

DrKaus Meinerscompleted a follow-up field season in late 2015 comprising of fast
ice research. This fieldwork wasconducted from Davis station, where the team used
aremotelyoperated underwatervehicle (ROV) to measure the underice structure,
ic e thickness, light penetration from above, and the biomass and distibution of
algae living in the ice, and wasreported in more detailabove (1.3).

Progresshasbeen made in understanding the physicaldriversofice algal
distnbution undersea ice using existing data from a Polarstem 2013 voyage. A
publication on thisresearch isin preparation.

The 2.2 projectteam wasalso deeply engaged with the fourth ‘Oceansin a High
CO2Word’ Conference held in Hobart 3-6 May 2016, reported above.
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2.1.2.3. Status and Trends in Ecosystems
Project Summary

Marine ecosystemsprovide a broad and important range ofservicesto people and
the envirnnment, from food securty to sewage disposal They are also significant in
the globalcaroncycle, playing an importantrole in sequestering carbon from the
atmosphere. These ecosystemsare changing and willcontinue to change overat
least the next 100 yearsasthe ozone layerrecoversand asclmate change and
ocean acidification continue to modify ocean habitats. Minimising such impactson
ecosystem servicesisone challenge forgovemments and administra tors. But, mo st
importantly, anotherchallenge isto provide policy and regulatory frameworks that
canrespond to these impactsin a timely mannerwithout causing rapid upheavalsin
how we use marine ecosystemsand adequately conserve those services. For
example,animportantchallenge wilbe how to manage the rapidly expanding kull
fishe ry within a changing ecosystem, including changesasa result ofthe recoveryof
whale and sealpopulationsfrom pastexploitation.

Climate change posesgreaterdifficultiesforpolicy makersand managersthan the
usualformsofenvimnmental management. Thisisbecause the effectsofactionsare
notseen immediately;increased concentration of greenhouse gases will like ly re sult
in changesto ecosystemsonly aftermany decades, asdemonstrated by the 50-
yeartime frame expected forthe recovery of the ozone hole aftercessation of
emissionsofozone-depleting substances.

Inorderto ensure ecosystem services are sustained in the face of future change, the
following capabiltiesare required:

e mbusteardy-waming indicatorsofchange;

e rmbust assessmentsofthe likelhood of diffe re nt future statesofecosystem
services given different managementoptionsorscenaros; and

e mechanismsforadjusting managementoptionsto take accountofnew
info rm a tio n.

These capabilitiesare required forthe Southem Ocean and, when met, willprovide
important foundationsforadaptation to climate change impactselse where in the
world.

The recent Fifth Asse ssment Review ofthe Intergovemmental Panelon Climate
Change descrbeshow these capabilities are essential forthe Southem Ocean but
cunently poody developed. hitiativesin SCAR, SCOR and IMBER provide impo rtant
forumsforcoordinating and achieving these capabilities by 2020. Project 2.3 wil
play anintegraland leading rle in the se initiative s, particularly in delivering the se
capabilitie s forthe Indian Sectorofthe Southem Ocean.

The sequence of workforProject 2.3 integrates the main tasksbelow with other
projectsin the ACECRC. A quantitative framework willbe developed to undertake
ecosystem assessments. A preliminary asse ssment in the first year, with an emphasis
on the Indian Sectorofthe Southem Ocean, willuse existing models, data setsand
scenarosof future envimnmentalchange. It willidentify key gaps and uncertaintie s
to guide prionties forthis project and Project 2.2. Existing modelsand data willalso
be used to design a cost-effective field program to obtain new data required for
helping resolve unc ertaintiesin status and trendsand to improve model
performance. Thisprwject wilcombine work acrossthe ACECRC and inte mational
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programsto deliverup-to-date, quantitative assessments foruse by the Australian
Govemment, IPCC, CCAMIR, IWC and otherbodiesasa basisformanagementin
the region.

Research Activities 2015/16

The Ecosystemsteam had a very busy but successfulfieldworkseason. The 8-week
Kerguelen Axis (K-Axis) voyage departed on 11 January 2016 to a key habitatarea
in the Southem Ocean. The voyage studied the physical biologicaland chemical
conditionsthat drive the kril-based food web in the southem part ofthe axis, and
the fish and copepod dominated food web in the north. ACECRC Program Ieader,
DrAndrew Constable, led thisvoyage which wasa first to study the KAxisasa
whole. In addition to the RV Aurorma Australisvoyage, anotherthree research vessels
conducted complementary research in the region —the Frenc h ship Marion

Dufre sne, the Japanese Umitaka Maru and CSIRO’s new nationalresearch facility,
RV lhve stigator. Futtheroceanographic input wasprovided from the USvesselRoger
Revele.

The first research area wasto investigate the factorsthat affect the distnbution of
Antarctic kriland determine the species’ northem limits. This nformation wilbe used
mecosystem modelsofthe krll-based food web to understand how the speciesmay
be affected by climate change and ocean acidification. The second area of
research wasto examine the relationshipsbetween planktonic species, including
phytoplankton, zooplankton and krll, with key habitat charactersticssuch as
temperature, salinity, depth, iron supply and carbonate concentration. A third
research area assessed phytoplankton productivity and food web struc ture in three
habitatareasofthe KAxis—close to the Antarctic c ontinent (c ontine ntal she If
habitat), the BANZAREBankand adjacentopenocean, and the northem Kerguelen
Plateau, nearto subantarctic islands. The productivity component ofthe work
focussed primarly oniron sourcesin each habitatarea. Forthe food web struc ture
analysis, thiswork was supported by the existing land-based predatormonitoring
work by France and Australia at Kerguelen kland and Davisstation respec tively to
identify any ‘hotspots’ ofactivity by seals, penguins and flying birds in the region. The
team also looked atthe distrbution of small‘mesopelagic’ fish. These fish are found
in the top 200 to 1,000 metresofthe openocean durng the day, and many migrate
to shallbwerwaterto feed atnight. They are a staple food source forseals, penguins
and otherpredators. DNA analysis ofthe stomach contents ofthe fish will provide
information about theirdiet — different phytoplankton and zooplankton species
which canin tum be related backto the effectsofdifferent habitatsand ocean

c hemistry on plankton produc tivity.

The main outcome ofthisworkwilbe to enhance the realism ofecosystem models,
to identify methodsand technologiesthat willallow long-te rm mo nitoring o f the
effectsofclimate change and ocean acidification on Southem Ocean ecosystems
in the region, and to provide information forconservation and fisheres
management.

The first post-voyage K-Axis workshop washeld in Hobartto begin the processof
working up the results, which is due to be completed in eardy 2017.
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Kaxisvoyage track overaid with remotely sensed chlorophyll-a, with sea ice shown in grey.

Substantialprogresshasalso been made on the development and imple mentation
ofecosystem models. The East Antarctic Atlantismodelhasbeen implemented and
iscurently being calbrated.

DrRowan Trebilco wasawarded a UTASREGS grant towards asse ssing importance
ofsquid in Southem Ocean ecosystem models, and coordinated the
mplementation ofa version ofthe French SEAPODYM model(a stage-based model
forfish-based ecosystems) aspartofhis 2016 SCAR Fello wship.

Ajointprojectbetween the ACECRC, AAD, IMAS, CSIRO and the EU-the MESO PP
(Mesopelagic Southem Ocean Predatorsand Prey) project —isnow up and running
and wil fund severalpost-doctoral positions, including one atthe ACECRC.

Planning and coordination ofthe planned ACECRC conference in 2018 on Marine
Ecosystem Assessment forthe Southem Ocean and subsequent Southem Ocean
ecosystem benchmarking in 2022 hasstarted in eamest. There wilbe a workshop on
thistopic atthe SCARBiology symposium next yearin eady July 2017.

Key publicationsforprwject R2.3 have included a paperon ecosystem Essential
Ocean Varablesin the Joumalof Marine Systems (Constable etal 2016) and a
seriesof student-led paperson the developmentofecologicalmodels (Ratnarajah
etal 2016, Subramaniam et al 2016).
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2.2 Educ ation and Training
Education

The ACECRC education program continuesto be supported by, and provided
through, the University o f Thsmania’s Institute for Marine and Antarctic Studies
(IMAS). Students study a range oftopicsrelevant to Antarctica and the Southem
Ocean. The ACECRC also supportsa smallnumberofstudentsat othertertiary
institutio ns.

ACECRC staffteach PhD studentsand also teach Honours programs and units in
undergraduate courses, mostly to students taking science degrees, although a few

undergraduatesfrom otherbackgrounds(e.g., Arts) do enrlin first-ye ar Antarc tic
studie s units taught by IMAS.

During the reporting period, 69 (FIE) students were involved in PhD studiesrelated to
the ACECRC, ncluding 31 commencing students. There were also 8 completions. Of
the 8 PhD studentsthat graduated during the reporting period, DrSoerd
Groeskamp, DrFabien Quermoue and DrMalcolm O’Tole are in post-doctoral
positionsoverseas. DrEmmanuallaurenceau-Comec and DrChrstina Schallenberg
are employed atthe ACECRC asa Marine Biogeochemistry Postdoctoral Fellow
and Trace MetalOceanographerrespectively. DrFelicity Graham isemployed at
the Antarctic Gateway Partnership and DrSarah Ugalde is working at the Institute for
Marine and Antarctic Studies.

The ACECRC curnently provides financial support to 13 PhD stude nts through top-up
scholarships, which are awarded on a competitive basis. Seven ofthese were
awarded during the reporting period.

In total, 37 UTAS staff and 57 non-unive rsity sta ff inc luding in-kind c ontributed sta ff
were involved in PhD sup e rvisio n.

Intere st in the IMASundergraduate Bachelorsof Antarc tic and Marne Science has
been growing during the reporting period. Nine students were enrolled in the
Bachelorof Antarctic Science with 3 due to complete in 2016 and 15 in the Bachelor
of Marine Science with 4 due to complete. IMASalso enrolled 156 students in the
Bachelorof Marine and Antarctic Science with 5 due to complete, which wil
eventually supersede both ofthe existing undergraduate courses. A signfic ant
numberofthese undergraduate studentsare expected to go on to higherdegrees
at UTAS, with good potentialforthe ACECRC to attractthem into research projects
relevant to Antarctica and the Southem Ocean.

Five Honours studentscommenced since July 2015 with 1 ¢ ontinuing Ho no urs
stud e nt. Four Hono urs students graduated during the reporting period (Callum
Knight, Amy le witzka, Andrew Gunn and Jane Moran).

The se figuresindicate a resurgence in intere st in Honours programs, which augurs
well forfuture recruitment into PhD programs within the ACECRC. There have been
stong employment outcomes forthisyear s PhD graduates, who continue to
develop outstanding professionalcareers.

Asperthe Deed of Varation in March 2016, the Masterseduc ationalmile stones
have beenremoved from the Educ ation and Utilisa tio n Mile sto ne s.
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The ACECRC willcontinue to workclosely with IMAS to improve visibility of projects
and enhance student re c ruitme nt.

Alistofal ACECRC PhD students, including commencementdate, research
program, projecttitle, esearch organisation, country and expected completion
date,isprovided in Appendix 2.

Student Iavenia Ratnarajah received the University of Tasmania's naugural Peter W
Smith CSLPostgraduate Prize and student Ben Athurwasawarded best oral student
presentation atthe Cliotop 3 meeting ‘Future ofoceanic animalsin a changing
ocean’.

Furthemore, the free online marne and Antarctic science course which is run
through the Open2Study program of Open Unive rsitie s Australia, ¢ o nsisting of 37
short videosand fourmodules, attracted many students during the reporting period.
Subject materialcoversthe fullspectrum of activity undertaken by IMAS. Prof Craig
Johnson (IMAS) and Drdessica Melboume-Thomas (AAD and ACECRC) present the
course. Asof22 September2016, 13,456 students have taken the course; 65,969
videoshave been watched; and 4,091 classmom postshave been made.

The ACECRC hasseveralstructuresin place forinteraction with and between
students. The ‘ACEChit Chat’ serieshasbeen up and running since 7 June 2012 and
hasbeen managed by ACECRC PhD studentssince September2013. The ‘ACEChit
Chat’ sessionsare held fortnightly and update staff and studentson what other
colleaguesorstudents are cumently working on, promote discussion, feedbackand
collaboration, and faciliate interaction with colleagues and students from diffe rent
organisations. A special student postersession wasorganised for27 November2015
with 21 students presenting theirresearch on a posterwith Mao Mori winning first
prize forherpostertitled ‘Modelling the oceanic transport of planktonic speciesin
the Southem Ocean’.

In addition, DaSH (Data Science Hobart) fortnightly sessionshave been organised by
ACECRC studentsand researchersto build a community of researc hers to disc uss
data,concepts,tools, methodsand to solve problems. The weekly MASand AAD
semmarsalso allow forstudents and researchersto have discussions and improve
collaborations.

Summ e r Inte mship Program

The ACECRC summerinte mship program wasestablished in December2015 with
two intemshipsoffered each year, providing students with the o pportunity to
undertake an 8-12 weekprjectalongside some the of word’sleading scientists. The
projectswillbe focused on Antarctic and Southem Oceanresearch and willbe
available on a competitive basisto undergraduate students interested in pursuing a
careerin Antarctic and/ormarine science. The two projectsavailable during the
reporting period were:

o Using finite element modelling tec hniques to assessthe distribution of stresses
within samplesused in laboratoryice deformation experments; and
e Ventilation of law Dome overthe 20th c entury.

The two successfulapplicants forthe ACECRC inauguralinte mship round 15/16
were Elizabeth Russelland Inogen Wadlow.
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HEizabeth Russel Imogen Wadlow

Elizabeth Russell worked with DrAdam Trevermow and Drlenneke Jong on the
projecttitled: “Using finite element modelling tec hnique s to assessthe distnbution of
stre sse s within samplesused in laboratoryice deformation experiments’. Inogen
Wadlow joined us from Macquarie University and worked with Dr Andre w Kle ko ¢ iuk
onpmwjecttitled “Ventilation of law Dome overthe 20th Century”. They presented
theirresultsat a seminaron Thursday 18 February 2016.

The inte mship program allows forundergraduate studentsthe opportunity to attend
seminars, planning meetings, and gain experience working in a supportive,
collegiate research envimnment. The 16/17 inte mship round is curmre ntly advertise d.

In addition to the above intemships, Ben Hendricks was also successfulin getting a
Dean'sSummerResearch Scholarship' and worked with DrDamian Murphy and the
atmospheric group for6-8 weeksoverthe summerfrom 30 November2015.

Work experience

The ACECRC hosted two workexperience participants during the reporting period.
Nina Koenig from Germmany participated ina 2 weeklong placementand was
shown allaspectsof Antarctic and Marine research including laboratory work. Finn
Iledgerparnticipated n a weeklong placementin June 2016 with the aim to further
develop a betterunderstanding of future careeroptions within the Antarctic and
Marine science field.

Workshops forend-users

During the reporting period, the ACECRC hosted severalworkshopsforend-users,
attended by a totalof207 delegates.

The two ACECRC-led research userforumsin Canberna in July 2015 and November
2015 attracted a total 104 govemment and non-govemment end-users. More detail
on these research userforumscan be found in the Utilisation and Commercialisation
section below.

During May and June 2016, the ACECRC hosted a 4-partlecture seriesopen to
science teachers, those involved in science education, and those with a general

interestin climate science. The lectures were held overfourconsecutive Monday
evenings atthe Aurora Lecture Theatre in the UTASIMAS wate front building . The
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lecturesare stilavailable online via UTAS Live stream
(http://live stream.c o m/Unive rsityo fTasmania/c limate 101). The lec ture series
attracted 78 re gistrants from multiple e duc atio nal institutio ns.

The speakerswere Prof Nathan Bindoff, “How do we know the climate ischanging
and the le of humans”; DrAndrew Ienton, “The globalcaron cycle: changes
and impacts”; DrStephanie Downes, “Observing and modelling the ocean and
atmosphere”; and DrMark Curan, “Re c onstruc ting ourclimate history from ice
cores'.

Sea ice view tool training

During the reporting period, services were provided utilising the Sea Ice View Tholfor
operationaluse on-board Antarctica-bound vessels, inc luding RSV Aurora Australis,
I'Astrolabe, RV Xue Iong and a commercialfishing operator. Thisservice included
providing the software, itsinstallation, provision of image s suitable foruse with the
software (MODISimagesand sea ice concentration maps) and further
training/supportasrequired.

In addition, weekly Sea ke Reports (with sub-weekly updates where requested)
were provided to AAD Operations, aswellasto the Chinese National Antarc tic
Research Expeditions (RV Xue Iong), the RoyalNew Zealand Navy, the Japan
Martime Self-Defence Force (Shirase) and the Australian Marne National Fac ility (RV
Investigator). Acollation of allthese reportsisavailable in the fifth edition of the
Season’sSea ke Reportedited by Drdan Lieserand produced in June 2016.

2.3 SMEEngagement

There wasactive engagement with the consulting company SGSEconomics and
Planning, who are a formalOtherParticipantin the ACECRC.

The ACECRC also continuesto be an active contrbutorto the TaAsmanian Polar
Network, most recently (2016/17) with Prof Tony Worby being elected to the TPN
committee.

During the reporting period, services were provided utilising the Sea kke View Toolfor
operationaluse on-board Antarctica-bound vessels, inc luding RSV Auroa Australis,
PAstrolabe, RV Xue Iong and a commercialfishing operator. Asdescrbed above,
this service included providing the software, itsinstallation, provision of images
suitable foruse with the software (MODISimagesand sea ice concentration maps)
and furthertraining/support asrequired.

3 Results

3.1 Communic ations and Utilisa tion

The ACECRC undertooka wide varety ofactivitiesto communicate ourresearch
outcomesto maximise awareness and uptake of ourscientific work. Outreach
activities have taken place with elected representatives, policy makers and the
public, as wellas within the science ¢community. These included:

e Briefingsto politiciansand representativesacrmwssalllevelsofgovemment;
e Public lectures, schoolvisits, and science festivals;
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o Regularreview with key govermmentdepartmentssuch asDepartmentof
Envimnment and Energy, and Department of ndustry, hnovation and
Science,commercialparticipants,and ACECRC’sessentialand other
research participants; and

e 'The AnnualGeneralmeeting washeld on 17 November2015 with a BoM
representative and the Thsmania PolarNetwork Chairpre sent.

Strate gies forensuring uptake by end-usersincluded:

e Media releasesand brefings to jouma lists

e Regularreviews with end-usersto understand needsand transferknowledge;

e Productionofposition analyses, reportcardsand technicalreports, including
mailoutto an established database of users;

e An ACECRC Position Analysison ke Coresand Climate was published in
June 2015, followed by a brie fing with end-usersata workshop in Canbema
on 29 July 2015;

e An ACECRC consultative draft ofthe Ocean Fertilisation position analysis was
presented ata second research userforum on 19 November2015 at the
Canbema Shine Dome;

e FEnewslettersand Tvitterto keep usersupdated on the latest science;

e Presentationsatconferencesand symposiums;

e Directinvolvementin the IPCC reporting process(asa majorconduit to
policymakers nationally and inte mationally);

e Implementing strategiesto measure uptake (forexample downloadsof
re pots).

Key Events

Canbema Research User Forum: The ACECRC held itssecond Canberma Research
UserForum for2015 on 19 Novemberat Shine Dome. The event, held in the weeks
leading up to the COP21 meeting in Paris, wasattended by around 45
departmentalrepresentatives. During the moming session, researc hers presented a
consultation draft ofthe ACECRC’s Ocean Fe rtilisation Po sition Analysis. In the
aftemoon session, DrSteve Rntoul presented an overview of what climate scientists
have leamed since the IPCC’s AR5 was finalised in 2013, including an overview of
recent Australian research on thinning ofthe T tten Glacier.

Climate 101: h May and June 2016, ACECRC hosted a 4-partlecture seres entitled
Clmate 101 opento science teachersand those mvolved in science education and
communic ation. The speakers were Prof Nathan Bindo ff, Dr Andre w Le nton, Dr

Ste phanie Downes, and DrMark Curman. More details:
http://acecrc.org.au/climate101/

ACECRC Symposium: Preparationswere wellunderway toward the end of the
reporting period forthe ACECRC’s 2016 Symposium in Hobart on August 4 and 5.
The objectives ofthe Sympo sium were:

o ' strengthen connectionsbetween fundamentalclimate science and user
needs

o ' discussthe ACECRC’slatestclimate and ecosystemsresearch in
Antarctica and the Southem Ocean

e I highlight imp o rtant scie ntific que stions forthe future

o I fostergreatercollaboration acrossthe ACECRC’sresearch programs
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More detailsat: http://www.acecrc.org.au/2016-ace-crc-symp o sium

Key Public ations

Position Analysis: Ice Cores and Climate: n September2015,the ACECRC released
a 44-page Position Analysisentitled e Coresand Climate . The publication was
produced underthe supervision of DrThsvan Ommen and otherpalaeoclimate
scientists at the ACECRC, the Australian Antarc tic Division and the Institute for
Marnne and Antarctic Studies. The bookletexploresseveralrecent discoveriesin ice
core climate science aswellas future objectives, with a specialfocuson Australian-
led palaeoclimate initiative s through the ACECRC. The analysis aims to inform
Australian govemment and the community about the cument knowledge ofice core
science in Antarctica and to identify issuesforconsideration in policy develo pment.
kisavailable from the publicationssection ofthe ACECRC website.

Position Analysis: Ocean Fertilisation

In February 2016, the ACECRC released its Oce an Fe rtilisa tio n Po sition Ana lysis.
Produced underthe supervision of Assoc Professor Andrew Bowie and ProfTom Tull,
the purpose ofthe booklet wasto inform Australian federaland state gove mments
and the broadercommunity about the growing pressure to use the oceansfor
geoengineerng in generaland ocean fertilisation specifically; to provide an update
onresearch conceming ocean fertilisation; and to identify issues forconsideration in
science and policy development. kisavailable from the publicationssection of the
ACECRC website.

ACECRC Science Highlights: Peparations were underway during the re porting
period fora 24-page Science Highlights publication forrelease atthe ACECRC
Sympo sium in August 2016. The documentisintended to serve asa broad overview
ofthe ACECRC’s key scientific mile stones during its 25-ye ar histo ry.

Future Fire DangerReport: The Climate Futures group released its future bushfire risk
forthe state of Tasmania to 2100 in mid-December. The report, prepared forthe
State Emergency Service and Thsmanian Fire Service, presented the first fine
resolution climate projections (~10km) forTasmania from globalscale climate
models. Among its key findings were that Tasmania could expectwughly double the
firr dangerovertwice the area ofland by the end ofthe century. The reportis
available on the ACECRC and Climate Futures website s under “Public a tions”.

Potential Inpacts of Climate Change on the Victorian Alpine Resorts: Thisreport
examines the economic viability and impactofinvesting in snow making in the
Victorian alpine resortsin the context ofthe potentialimpactsofclimate change
outlined by the Climate Futures forthe Australian Alpsprjections. Ek wascompleted
and presented to the Alpine Resorts Coordinating Council during the re porting
perod.

Me dia Highlights

The ACECRC achieved a historic ally high Australian media profile during 2015/16, a
yearthatoffered a variety of opportunitiesforpublic engagementon topicaland
ne wswo rthy issues. Working closely with ourpartners, the ACECRC worked to
maximise newscoverage opportunitiesin line with approachesoutlined in the
communic ations strategy. The following isa summary of key news stories during the
perod.
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Future Fire DangerReport: The launch of thisreport, which coincided with the
beginning ofthe fire season,received stitong coverage in the Australian media,
including a front page story in The Merc ury.

e Clhmate repont says Tasmanian fir dangerdayssetto soar, The Mercury, 14
December2015

o Tasmanian bushfire nisk double 'by 2100 if cimate e missions continue at
cumentrmate:report, ABC News, 14 December2015

HEOBIVoyage: CSIRO’s RV Ihve stigatordeparted Fremantle in January research the
Iinkbetween active volcanoeson the seafloorand the mobilisation ofiron. The ACE
CRC worked with staff fom MNFand IMASon publicity coordination. ACECRC
voyage co-chiefscientist, Assoc Prof Andrew Bowie appeared in storiesacrssa
numberofmedia outlets. The voyage also received considerable intemational
attention when the videographeronboard, Pete Harmsen, captured fist-ever
footage ofthe Big Ben volcano on Heard land erupting.

o Ilhvestigatorvoyage to explore the on-de ficie nt Southem Ocean, Faifax
Media, 07 January 2016

o Volcanoesmayplay wl inocean’s health, News.com.au (AAP), 07
January 2016

o MajorIMAS Ihvestigatorvoyage to study impactofsubmanne volcanoes
onoceanecosystems, CSIRO Blog, 07 January

e Video interview with Assoc Prof Andrew Bowie onboard RV Investigator

o Rare glmpse oferupting Australian sub-Antarctic volcano, BBC News
Online, 02 February 2016

e Dramatic Australioan volcanic eruption captured on fim, Faifax Media, 04
February 2016

o IMAShvestigatorvoyage seeking linkbetween submarne volcanoesand
ocean life, MASMedia Release, 07 January 2016

Kerguelen Axis Marine Science Voyage: The Kerguelen Axis Marine Science Voyage
departed in January 2015, with publicity efforts coordinated jointly by personnel from
ACECRC, AAD and IMAS. The voyage received satisfactory nationalnews
coverage, howeverpublicity effortsfaced an additionalchallenge due to
simultane ous publicity ac tivities forthe HEOBIvoyage. A website wassetup at
http://k-axis.voyage where ACECRC scientists posted regularblog updates from the
ship.

e Video of Andrew Constable, Youtube, 06 January 2016
Australion scie ntistsembark on wildlife mission, Sydney Moming Herald,
January 10, 2016

o Antarctic scientistshead to biologicalhotspot studying climate change in
Southem Ocean,January 10, 2016

IPICS 2016: The ACECRC and AAD jointly hosted the Intemational Partnershipsin Ice
Core Sciencesconference from 7-11 March 2016, with the ACECRC leading
communic ations. Communic ations ac tivities were especially suc c essfulin building
awareness and support forthe milion-yearice core drlling project.

o Interview with IPICSCo-ChairEd Brook, ABC Radio National Breakfast, 11
March 2016

o Drlling forhistory where no-one hasstood:the actofscience in
Antarctica, Adam Morton, The Sunday Age, 6 March, 2016
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o Ancientlce Could Help Explain Why Earth'’s Climate Is Warming, Brian K
Sullivan, Boomberg, 14 March 2016

o Million-vearold ice the 'holy grail of cimate research in Antarctica, Peta
Caryon ABC News Online, 7 March 2016

o 'Three million euro lasermachine brought in to search forword'solde st ice
in Antarctic a, Felicity Ogilvie, ABC PM, 7 March 2016

o Chasing ice:how ice coresshape ourunderstanding ofthe ancient
climate, Thsvan Ommen, The Conversation, 7 March 2016

o Clhmate scientistsstep up search for’holy grail of million-vear-old ice,
MichaelSlezak, The Guardian, 9 March 2016

o Three decadesofice core science with Dorthe Dahl-Jensen, Michael
White, ForecastPod, 26 February 2016

o Tysmania big playerin Antarctic science, Michelle Wisbey, The Examiner,
12 March 2016

Williams Rivercatchment reconstruc tion: The ACECRC wasactive in promo ting the
findingsofa paperin Hydwlogy and Earth System Sciencesin May. The study uses
climate data from Antarctic ice coresto reconstructa 1,000-yearrainfallhistory of
the Williams Rivercatchment, which isa majorsource of waterforthe Newc astle
region in NSW. The paper, which builds on the East Australian drought re c o nstruc tion
workof Dr'lessa Vance from 2014, is the wond’s first study to use data obtamed from
Antarctic ice coresto provide catchment specific climate information foruse by
waterresource managers—and suggeststhat Newcastle’sexposure to drought and
flood rskis higherthan previously estimate d. Public ity ac tivitie s we re jo intly
coordinated by the ACECRC and Newcastle Unive rsity, with a ssistanc e from the
AAD’scommunic ations team.

Antarctic ice coresrevealnsks forwatersupply, ACECRC Media Release
o Scientists use Antarctic ice to find 1000-yvear-old climate record for
Newcastle region, Felicity Ogilvie, ABC PM
e Researchersuse 1000-yearold Antarctic ice sample to study Wiliams River
weatherpattems, Amy De Iore, Newcastle Herald

Eady 2016 sea ice retreat: Sea ice remained a majorarea ofinterest forthe national
and intemationalmedia during the reporting period. The ACECRC’ssea ice team
led nationalcoverage ofthe unusually eardy breakup and retreat of Antarctic sea
ice. The ACECRC’s Dressa Vance wasalso cited on a paperin Nature Climate
Change reviewing the longerterm trendsin Antarctic sea ice distrbution, along with
anassociated piece forThe Conversation.

o Seaice record retreat hasAntarctic scie ntists womed forwidlife , climate,
Ted O’Connorand Elise Fantin, ABC News

o Antarctic sea ice atrecord bwstwo yearsafterrecord high, Matthew
Denholm, The Australian

Othernotable articles:

o China and Australia to share Antarctic research to betterforecastsea ice
conditions, ABC News, 9 Nov 2015

o Understanding Future Fire Danger, om Remenyiand Rebecca Hamnis, Asia
Pacific Fire Magazine

o China showsintentionsto be key Antarctic player-forscience or
re sourc e s? Mic hael Atkin, ABC 7:30, 20 January 2015
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o Salshelp show how melting ice shelvesin East Antarctica affectdeep
ocean, Genelle Weule, ABC News, 24 August 2016

o Whatlhesbeneath Antarctica’sice ? Lakes, life and the grandestof
canyons, Chrstine Dow, Felicity Graham and Sue Cook, The
Conversation, 18 July 2016

o #TulkAboutlk: Climate change scepticsversusthe scientists, Clara Tran,
ABC Radio Australa

o Australian Antarctic expeditioners prepare to joumey south forfastice
project, Buce Mounster, The Mercury, 22 October2015

o NASA saysAntarctica hasenough new snow to counteractice lossin
otherparnsofcontinent, news.com.au, 6 November2015

Media Profile

The ACECRC’s Australian media profile grew strongly during the reporting period, in
large part through interestin research activities inked to the work of the Climate
Futuresand palaeoclimate groups. Coverage ofthe ACECRC’sworkspiked

signific antly in December2015, when reporting on the Future Fire DangerReport set
a new record monthly audience reach forthe ACECRC. Estimated audience reach
forthis story in the nationalmedia almost doubled the ACECRC’spreviousrecond,
setin May 2015 during the COMNAP Sea Ice Workshop in Hobart. Anothersmaler
spike n audience reach wasachieved in May 2016, linked to coverage around the
search forthe word’soldestice core,aspartofthe IPICSSecond Open Science
Conference. The IPICSconference delivered the ACECRC its highe st spike in
intemationalaudience reach during the reporting period, howeveroveral
imtemationalnewsreach wasbelow the previousperod.

The audience reach figuresprovided below from the Meltwaterme dia mo nito ring
service,are an estimate ofthe totalpotentialaudience forstores mentioning the
ACECRC and/oritsstaff members. Figuresare calculated using an industry standard
modelbased on publicly available ciculation data,and are generally considered a
more reliable measure of impactthan total story mentions.

Monthly Potential Australian Audience Reach (2015-16)
400000000
350000000
300000000
250000000
200000000
150000000
100000000

50000000
0 [ | —_— — [ (| - [ | . =
July 2015 Aug 2015 Sep 2015 Oct 2015 Nov 2015 Dec 2015 Jan 2015 Feb 2015 Mar 2015 Apr 2015 May 2015

37


http://www.abc.net.au/news/2016-08-24/seals-reveal-how-antarctica's-ice-shelves-affect-deep-ocean/7773362
http://www.abc.net.au/news/2016-08-24/seals-reveal-how-antarctica's-ice-shelves-affect-deep-ocean/7773362
https://theconversation.com/what-lies-beneath-antarcticas-ice-lakes-life-and-the-grandest-of-canyons-61748
https://theconversation.com/what-lies-beneath-antarcticas-ice-lakes-life-and-the-grandest-of-canyons-61748
http://www.radioaustralia.net.au/international/2015-08-21/talkaboutit-climate-change-sceptics-versus-the-scientists/1484210
http://www.themercury.com.au/news/tasmania/australian-antarctic-expeditioners-prepare-to-journey-south-for-fast-ice-project/news-story/19d5c9181ad087ac3c7fb525b3b9d848
http://www.themercury.com.au/news/tasmania/australian-antarctic-expeditioners-prepare-to-journey-south-for-fast-ice-project/news-story/19d5c9181ad087ac3c7fb525b3b9d848
http://www.news.com.au/technology/environment/climate-change/nasa-says-antarctica-has-enough-new-snow-to-counteract-ice-loss-in-other-parts-of-continent/news-story/5f5f0e2472670c873901e071875f3bc2?sv=b28a6ff327deff4c64c3457c7d155778
http://www.news.com.au/technology/environment/climate-change/nasa-says-antarctica-has-enough-new-snow-to-counteract-ice-loss-in-other-parts-of-continent/news-story/5f5f0e2472670c873901e071875f3bc2?sv=b28a6ff327deff4c64c3457c7d155778

Australian Potential Audience Reach (2012-2016)

600000000

500000000

400000000
300000000
200000000
100000000 I
O L

2012-13 2013-14 2014-15 2015-16

International Potential Audience Reach (2012-2016)

800000000
700000000
600000000
500000000
400000000
300000000

200000000 .
100000000 -
. L

2012-13 2013-14 2014-15 2015-16

Online ¢ ommunic a tions
The ACECRC wasactively managing,ordeveloping, the following web domains
during the reporting period:

http://www.acecrc.org.au
http://www.climate futures.org.au
http://www.ipic s2016.01g
http://k-axis.voyage
http://www.measo2018.aq

ACECRC Website: Attracting repeat visitorsby regularly renewing and updating
content wasa key focus during the reporting period, with sa tisfa ¢ tory traffic re sults
that have metorexceeded targets. The ACECRC communications strategy sets out
atargetof20% yearon yeargrowth in visitorvolume forthe website. Whilst we b
traffic statistics performed strongly overthe reporting period, there is insufficient data
to perform a satisfactory comparson with 2014-15 since the new site had only been
moperation for3 monthsofthe previousreporting period.

Site me tric s show thatjob and intemship advertise mentsremaied the single
greatest generatorofsite visitation. The site experienced its large st influxe s o f visito rs
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during Septemberand October2015, coinciding with a campaign to promote the
maugural ACECRC Intemship Program. The intemshipspage recorded the highest
daily page views sinc e the site’slaunch, totalling 1,131 on 17 September2015, with
totalnumberofviewsat 5,989.

ACE CRC Website: Weekly Page Views
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Climate Futures: During the reporting period, the ACECRC commenced
development fora new standalone website forthe Climate Futures group. The site,
containing detailsof Climate Futures projects, media releasesand othermaternals,
wasplanned forlaunch atthe ACECRC Symposium. See

http://www.climate futures.org.au.

Kerguelen Axis Marine Science Voyage: Communic a tio ns sta ff from the ACECRC
and Antarctic Division collaborated on a website to promote the Kerguelen Axis
Marine Science Voyage onboard RV Aurorma Australisin January. The site includes
media releasesand blog updatesfrom staffon board, and attracted strong traffic
January-February during the voyage. See: http://k-axis.voyage

Website metrics (k-axis.voyage)
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Marine Ecosystem Assessment for the Southem Ocean (MEAS02018): The ACECRC
hasestablished a website to actasa centralinformation point forthe planned
MEASO 2018 conference hosted by the ACECRC. The site development remainsin
the eary stages. See: http://www.measo02018.aq

Intemational Partnerships in Ice Core Sciences IPICS 2016: The ACECRC was
responsible forestablishing and maintaining the website forthe IPICS 2016
conference in March. The site isno longeractively managed, and wilbe archived
afterMarch 2017. See http://www.ipic s2016.01g.au

Performance Against Communic ations Goals

The ACECRC developed a new Communic ations Stmmtegy in 2014-15 to provide a
framework forintemaland extermalcommunication ac tivitie s. The document
outlinesa comprehensive setofobjectives, actionsand timeframesfordelivering an
effective communicationsprogram and actsasa long-term work plan forthe Public
Affairs Manager(and otherstaffin some cases). The ACECRC ismeeting or
exceeding mostkey goalsset outin the strategy.

3.2 Intellectual Property Management

The ACECRC isa public-good research centre focussed on the importantrole of
Antarctica and the Southem Ocean in the globalclimate system, and on climate
change and itsimpactsin the Antarc tic, Australia and the wonrd.

The value ofthe ACECRC’sIPcanbe measured byitssocialand envimnnmental
impact. Asa public good CRC, the ACECRC aimsto make itsresearch outputs
widely and freely available. The ACECRC doesnotseekcommercial retums from its
IP, c onsiste nt with the terms ofthe Antarctic Treaty System to which Australia is a
signatory.

The ACECRC IPcomprisesresearch outputsdocumented and published in peer-
reviewed joumalsand public-ready documentssuch asposition analysesand report
cards. Data setsinclude those collected aspartof Antarctic fieldworkaswellasthe
outputsofclimate models, such assea-ice and ice-sheet models(and the sea-ice
web-toolnow with TPAC). These are allpublicly available through repositorie s such
asthe Australian Antarctic Data Centre, Tasmanian Partnership forAdvanced
Computing, and the Integrated Marine Observing System. These data sets provide
mvaluable public-good assetsforresearchersnow and in the future.

The value ofthe ACECRC’sIPisdernved from the productsand servicesdeveloped
by the ACECRC, which wrap around ACECRC’score research outputs. The se
productsand serviceshave evolved overthe ACECRC’s history in close ¢ onsultation
with end-usersto ensure thatthey are relevant to end-users.

I patticular, the ACECRC isplaying an important role in improving the parameters
that feed into climate change and sea levelrise projectionsand underpin any
adaptation response. The ACECRC haspioneered waysto provide its information in
a userfriendly format. This information hasinformed govemment policies and
industry strategy in many areas.

Forexample, the ACECRC remains a very signific ant contributorto the IPCC
Assessment process. The ACECRC contributed 18 co-authorsto the Fifth Assessment
Report, which is the most authortative basisforclimate change mformation used by
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govemments and industries around the wordd. ACECRC scientistsare engaged in
disc ussions on the timing and processforthe Sixth Assessment Report which is due to
be finalised in time forthe first UNFCCC globalstocktake when c ountres will re view
progresstowardstheirgoalofkeeping globalwaming to wellbelow 2°C while
pursuing e fforts to limit it to 1.5°C.

Two areas of ACECRC activity have attracted a levelofcommercialinte re st. The se
are the impactsofsea-levelrse on the Australian coastline and fine-scale climate
change modelling.

o 'The ACECRC sea-levelrse impactsprjectdelivered a web-based tool, Canute
that enablesend usersto assessthe likellhood ofcoastalflooding underdiffe rent
sea levelrse scenarios.

e 'The Clmate FuturesforThsmania project wasdeveloped via a funding model,
whic h sits outside the CRC program. k wasa requirement of the funding model
thatthe data and outputsbe placed in the public domain. The Climate Futures
Thsmania reportsare being utilised by a wide varety ofusers, including State and
localgovemment, and private busine ssesinc luding c onsulting fims.

The ACECRC did notenvisage securing any commercialretum on eitherof the se
projects,both of which have now been succ essfully transitioned to other
organisationsforongoing management. Any furtherdevelopment ofthe products
would re quire substantialadditionalfunding and should the private sec torpursue
such a strategy, there isno expected retum to the ACECRC.

The ACECRC presently archivesitsdata and meta data with the Australian
Antarctic Data Centre. Thisisa requirementofany projectreceiving support through
the Australian Antarctic Science proposalprocess.

The ACECRC doesnothold any patentsin Australia oroverseas.

4 Resources

4.1 Govemance - board, committees and key staff

The ACECRC isan unincormporated joint venture comprising of 7 core and 14
supporting partners, or‘otherparticipants’. The participating organisations have a
Centre Agentagreement with UIASwhich providesthat UTASacts asthe legalentity
forthe ACECRC in respectofsuch mattersascontracts, financialtransactionsand
taxation. The seven Essential Participants are bound by the Participants Agre e ment,
and the OtherParticipants Agreements set out the dutiesand commitments of the
remaining 14 parties.
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The govemance and management structure of ACECRC hasbeen established asfollows:

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

Board

CEO

Management Committees:
Executive

Laboratory users

Computing

Oceans and Cryosphere Program

Carbon and Ecosystems Program

Administration

Other Consultancies
and Fellowships

1 1

1 1 1

11 1.2

13 14 2.1

2.2 23 Centre Agent

BOARD "

Katherine Woodthorpe — Chair
Tony Coleman — Independent
Gordon Hagart — Independent
Nick Gales — AAD

Graham Hawke — BoM

Ken Lee — CSIRO

Brigid Heywood — UTAS
Andrew Wells — UTAS**
Steven Kennedy — Dept. of
Environment **

Tony Worby — Ex officio

Gwen Fenton — Ex officio
Mark Kelleher — Board Secretary

** Resigned from Board
October 2015

MANAGEMENT TEAM ~
Tony Worby — CEO (Chair)

Mark Kelleher — Deputy CEO
David Reilly — Public Affairs Mgr
Wenneke ten Hout (0.8) — Admin
Mgr

Claire Rutherford (0.4) — Admin

EXECUTIVE COMMITTEE”

Tony Worby — CEO (Chair)

Mark Kelleher — Deputy CEO

David Reilly — Public Affairs Manager
Wenneke ten Hout — Exec Secretary
Steve Rintoul — Program Leader

Tas van Ommen — Program Leader
Tom Trull — Program Leader

Andrew Constable — Program Leader
Kelvin Michael — Education

Nathan Bindoff — University liaison
Jason Roberts — Co-chair, Computing
Committee

LAB USERS COMMITTEE #
Pamela Quayle — ACE Lab Mgr
(Chair)

Nils Jansen — Lab 304

Pier v/d Merwe — Lab 306
Diana Davies — Lab 308

Adam Treverrow — Lab 310
Andrew Moy — Lab 312D
Meredith Nation — Lab 312
Toby Bolton — IMAS Lab Mgr

COMPUTING COMMITTEE"
Jason Roberts — Co-Chair

Ben Galton-Fenzi — Co-Chair
Wenneke ten Hout — ACE Admin
Stuart Corney — Staff Rep

UTAS IT Rep

Brendon Davey — NECTAR Rep/Unix
Chen Zhao — Student rep

~ Meets weekly
A Meets monthly

" Meets quarterly
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The Board

The Board is constituted with a view to balancing the skillsand experience ofits
members,and operatesin accordance with the provisions ofthe Partic ipants'
Agreement.

The Board comprses (i) anindependent Chairman, (ii) one representative from
each Australian Essential Participant, (i) one representative ofthe Thsmanian
Govemment, (iv) one representative ofthe Australian Department of Envimnment
and Energy, (v) two personsindependent ofthe Participants and (iv) the CEO and
the AAD Chief Scientist who are ex-officio members.

During the reporting period, Prof Brigid Heywood commenced on the Board in
November2015 afterProf Andrew Wellsacted asBoard respresentative forthe
University of Tasmania. Dr'bny Fleming retired as Directorofthe Australian Antare tic
Division and DrNick Galeswasappointed as Directorofthe Australian Antarc tic
Division in July 2015. DrGwen Fenton wasappointed asthe new AAD Chief Scientist
and ex-officio memberon the ACECRC Board. The Department ofthe Envionment
and Energy wasrepresented by MrSteven Kennedy at the August 2015 meeting;
howeverhe subsequently moved into anotherposition in the Department of
Industry, hnovation and Science. The Department ofthe Envimrnment and Energy
did nothave a representative on the Board forthe remainderofthe 2015/16
reporting period; howeverthat situation hasbeen resolved in 2016/17 with the
appointment of MrMalcolm Thompson.

Board meetingsare held every quarter. During thisreporting period, meetings were
held on 18 August 2015, 17 November2015 (inc uding Annual General Me e ting), 24
February 2016 and 13 May 2016.
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Board Members (in alphabetical orden

Name Role Key Skills Independent/ Numberof
Organisation meetings
MrTony Coleman Board - High levelexecutive management experence in Independent 3/4
Member private enterprise
- Fnancialaudit, actuarialand risk management
e xp e rtise
-Commercialobjectivity and mdependence from
CRC participants
DrGwen Fenton Ex-O ffic io -High levelscience planning and coordination Australian 4/4
experience Antare tic
-High levelnationaland intemationalexperence in Division
science and policy (Essential
-High levelscience expertise in stable isotop analysis Partic ipant)
of marmnne food webs
DrNick Gales Board -High levelnationaland intemationalexperence in Australian 3/4
Member science and policy Anta re tic
-High levelscience expertise in applied marne Divisio n
mammalconservation science (Essential
- Australian Marine Mammal Centre le ade rship Partic ipant)
MrGordon Hagart Board - Extensive experience in financialservic e s inc luding Ihdependent 4/4
Member nve stment
- Extensive experience in leadership and management
atseniorlevels
Mr Graham Hawke Board - Extensive experience in research leadership and Bureau of 4/ 4
Member management at senior & mstitutionallevels Meteomwlogy

-Boad relevantdomain expertise in climate and
atmospherc science
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Name Role Key Skills Independent/ Numberof

Organisation meetings
Prof Brigid Heywood Board - Extensive experience in research leadership and Unive rsity o f 3/4
Member management at senior & institutionallevels Thsmania (commenced
-Broad and extensive expertise in biologicalsciences (Essential November
Participant) 2015)

Mr Steven Kennedy Board - High levelmanagement skills Departmentof  1/4 (resigned
Member - Extensive experience in govemment and public Environment September
policy (Essential 2015)
Participant)
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Name Role Key Skills Independent/ Numberof
Organisation meetngs
Prof Andrew Wells Boad - Extensive experience in research leadership and University o f 1/4 (until
Members management at senior & institutionallevels Thsmania October2015)
- Extensive experience in govemment and public (Essential
policy Participant)
Drbny Worby Ex-O ffic io -High levelleadership and administrative experience ACECRC 4/4
- Extensive experience in govemment and public
policy
- High relevant domain expertise in climate and
marine science and policy
Dr Katherine Chair - High levelmanagement skills Independent 4/4
Woodthome -High levelBoard skills

-Broad experience on audit committees - Ventracor,
Agenixand chaired the Audit Committee of Australian
CancerTechnologiesItd and Insearch

46



The Board hastwo sub-committees. The Budget, Audit and Risk (BAR) sub-c o mmitte e
mncludes2 Board directorsand anindependentdirectoras Chairofthe committee.
The primary objective ofthe Budget Audit and Risk committee is to monitorand
provide effective supervision of management's financialand risk re po rting
processes, and review the adequacy ofintemalcontrolsystemsto ensure accurate,
timely and properfinancialand rnskreporting. The BARcommittee meton 21
October2015 and 6 April 2016. The committee reports to the Board asapproprate,
through its Chair.

The Nominations, Remuneration and Assessment committee ncludesfourmembers.
kis Chaired by the ACECRC Board Chair,and hasa majorty of independent
members. The primary objective ofthe Nommation, Remuneration and Asse ssment
Committe e is to assist the Board in fulfilling its re sponsibilities by re viewing, ad vising
and making recommendationsto the Board on the matters pertaining to CEO and
Board memberremuneration, recruitment, performance appraisal, and succession

planning. This committee met in July 2015 to review the CHO’s KPk.

The Executive Committe e

The ACECRC executive brings togethersenioradministrative staffand program
leaderson a quarterdy basisto report on progress against mile stones and disc uss
priorty ac tivitie s. Meetings were held on 4 August 2015, 3 November2015, 10
December2015, and 5 April 2015. At the Executive meeting of 10 December2015, it
wasdecided to invite projectleadersto future Executive meetings, these have not
been included in the table below.

Name Role Key Skills O1ganisation
Prof ProjectIeaderl.1, Computing/research ACE
Nathan Clmate Futures; CRC/TPAC
Bind o ff Direc tor Tasmanian
Partne rship for
Advanced Computing
(TPAC)
DrAndrew Program Ieader, Research ACE
Constable Carbon and Ecosystems CRC/AAD
Program
Mr Mark Deputy CEO (from Fnance/Govemance ACECRC
Kelleher October2014)
DrKelvin IMAS Re pre se ntative Education IMAS
Mic hael
Mr Da vid Public Affairs Manager Communic ations/Media ACECRC
Reilly (from September2014)
DrStephen Program leader, Researcher ACE
Rinto ul Oceansand CRC/CSIRO
Cryosphere Program
Drdason Researcher, Co-chair Research/computing ACE
Roberts ACECRC Computing CRC/AAD

Committe e
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Name Role Key Skills Oiganisation

Ms Administration Manager Administration ACECRC

Wenne ke

ten Hout

Prof Program Ieader, Researcher ACE

Thomas Carbon and Ecosystems CRC/CSIRO

Trull Program

DrThsvan Program Ieader, Research ACE

Ommen Oceansand CRC/AAD
Cryosphere Program

Dr T ny CEO Management/Govemance ACECRC

Wortby

ILaboratory Users Committe e

The Iaboratory Users Committee representsthe ACECRC laboratory’sbroad
multidisc iplinary usercommunity and advises management on allissues affec ting
users ofthe facilities. Ms Pamela Quayle is Chairforthis committe e. During the
reporting period, the laboratory users’ committee met on 6 July 2015 and 13
October2015 butdue to a busy field season with key staffaway no furthermeetings
were held in early 2016. Atleastone personofeachresearch group attends the se
meetings with any studentsthat work in the laboratories also invited.

Name Role Organisation

MrTby Bolton Ilaboratory Manager IMAS

Mr Nils Jansen Iaboratory technician —lab 304 IMAS

DrDiana Davies Researcher—Ilab 308 ACECRC

DrAndrew Moy Researcher—lab 312 AAD

Ms Mere dith Nation Iaboratory assistant—ice core AAD
group —lab 312

Ms Pamela Quayle Iaboratory Manager(from June ACECRC
2015) — Chair

DrAdam Trevermow Researcher—Ilab 310 ACECRC

DrPiervander Researcher—Ilab 306 ACECRC

Merwe

Computing Committe e

The ACECRC Computing Committee supportsthe science and education programs
ofthe ACECRC by providing advice on information tec hnolo gy, infrastruc ture and
management. The ACECRC Computing Committee advisesthe ACECRC Exe c utive
Committee and CEO. The ACECRC Computing Committee wilmeetevery quarter
two weekspriorto the scheduled ACECRC Executive meetingsormore fre quently
asnecessary.
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Member Role Oiganisation
Mr Antony Cave/ MrTze UTAS IT're pre se nta tive UTAS
Feng Iow
DrStuart Comey Researcher ACECRC
Brendon Davey NECTAR TPAC
re pre se nta tive / Unix
DrBen Galton-Fenzi(co- Researcher AAD
chair)
DrJdason Roberts (co- Researcher AAD
chair)
Ms Wenneke ten Hout Administration Manager- ACECRC
secretary
Ms Chen Zhao PhD student UTAS
re pre se ntative
Key Staff
Staff Member Role Organisation % Tim e
Prof lan Allison* IPCC AR5 —lead author ACECRC 50%
Prof Nathan Bind o ff IPCC AR5 —coordinating lead ACECRC/IMAS 50%
authorand Projectleader—
1.1
Dr Phillip Bo yd Projectleader—pmject 2.2 ACECRC/IMAS 20%
A/PofAndrew Bowie Projectleader—pmwject?2.1 ACECRC/IMAS 50%
Pro f Ric hard Projectleader—pmject 1.2 ACECRC/IMAS 20%
Coleman
DrAndrew Constable Program Ieader—Caronand ACECRC/AAD 65%
Ec o systems
DrMark Curman Projectleader—pmwject1.4 ACECRC/AAD 80%
DrBen Galton-Fenzi Projectleader—pmject 1.2 ACECRC/AAD 80%
DrSo Kawaguchi Projectleader—pmject 2.2 ACECRC/AAD 60%
MrMark Kelleher Deputy CEO (from October ACECRC 100%
2014)
DrRob Massom Projectleader—pmject 1.3 ACECRC/AAD 80%
Drdessica Melboume- Pmwjectleader—project2.3 ACECRC/AAD 70%
Thomas
DrKlaus Meine 1s Projectleader—pmject 2.2 ACECRC/AAD 80%
MrDavid Reilly Public Affairs Manager(from ACECRC 100%
September2014)
Dr Ste phen Rinto ul Program Ieader—Oceansand ACECRC/CSIRO 50%

Cryosphere
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Staff Member Role Oiganisation % Time

Ms Wenneke ten Hout Administration Manager ACECRC 80%

Prof Tom Tull Program Ieader—Carmonand ACECRC/CSIRO 50%
Ec o systems

DrThsvan Ommen Program Ieader—-Oceansand ACECRC/AAD 60%

Cryosphere
Dr Guy Williams Projectleader—pmject 1.3 ACECRC/IMAS 50%
Dr'bny Worby CEO ACECRC 100%

*Prof Jan Allison isan Honorary Research Professor

4.2 Participants
The commitment ofthe seven core partnersto the ACECRC remains strong.

The ACECRC hasformalparnnership agreements with two Chine se nstitutionsand a
Memorandum of Understanding with ShanghaiOcean University, and the Chine se
National Marine Envimnmental Fore c asting Centre (NMEFC) in Be ijing . This
agreement with NMEFC is a first step in building complementary amangementsfor
sea ice forecasting —an important and growing part of the logistics associated with
scientific voyagesconducting ourresearch programsaswellasstation resupply. This
agreementdemonstratesthe benefitsofthe collaboration apprach thatisat the
heartofthe CRC model

Ourtwo intemationalcore partners, NIWA and AWL are closely engaged with the
ACECRC. Anew ACECRC/AWIvisitorexchange program isbeing developed and
wilcommence nextreporting period. A NIWA representative participated in the
ACECRC Symposium in August 2016.

ACECRC participants during the reporting period

Participant's Participant ABN orACN Oiganisation type
name type

Alfred Wegener  Essential NA Govemmentresearch
Institute of Polar institute

and Marxine
Research (AWD,
Gemany

Australian Essential 56 428 630 676 Govemment
Antarc tic
Division (AAD)

Bureau of Essential 92 637 533 532 Govemment
Meteorology
(BoM)

CSIRO Oceans Essential 41 687 119 230 Govemment
and Atmosphere
Fagship (0&A)
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Participant's
name

Participant ABN orACN

type

Organisation type

Department of
Environme nt

National Institute
of Waterand
Atmospherc
Research Itd
(NIWA), New
Zealand

Unive rsity of
Tasmania (UTAS)

Centre forPolar
Oceanography
and Modelling
(CPOM),

Unive rsity
College Iondon,
UK

Chinese
Academy of
Meteorological
Science (CAMS)

Curtin Unive rsity

First Institute of
Oceanography
(FIO), China

Institute of low
Te m p e ra ture
Science (ILIS),
Hokkaido

Unive 1sity, Japan

Iaboratoire
d'Etudes en
Géophysique et
Océanographie
Spatiales
(IBGOS), France

Na tional Institute
of Polar
Research (NIPR),
Japan

0Old Dominion
Unive rsity

Essential

Essential

Essential

Other

Other

Other
Other

Other

Other

Other

Other

34 190 894 983

NA

30 764 374 782

NA

NA

99 143 842 569
NA

NA

NA

NA

NA

Govemment

Govemmentresearch
nstitute

Unive rsity

Re se arc h mstitute

Govemmentresearch
institute

Unive rsity

Govemmentresearch
institute

Re se arc h mstitute

Re se arc h institute

Govemmentresearch
nstitute

Unive rsity
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Participant's Participant ABN orACN Organisation type
name type

SGS Economics Other 25 007 437 729 Ind ustry
and Planning Pty
Itd

Tokyo University Other NA Unive rsity
of Marine

Science and

Technology

(TUMSAD

Thsmanian Other 84 531 577 304 Govemment

Govemment

Vrije Universiteit Other NA Unive rsity
Brussels (VUB)

Unive msity of Other NA Unive rsity
Texas at Austin,
USA

Unive rsity of Other NA Unive rsity
Texas at San
Antonio, USA

Changes to participants

The ACECRC signed an agreement with the Tbkyo University of Marine Science and
Technology (TUMSAT) taking effect July 2016. This “OtherParticipant” hasresearch
inte re sts that align with the ACECRC in the areasofmarine biology, physical
oceanography,ocean acoustics and marne biogeochemistry. TUMSATo wns the
93m training and research vessel Unitaka-maru, which hasbeen used by the
Japanese National Institute forPolarResearch formarine research in the Southem
Oceaninrecentyears. Thisformalpartnership wilcreate opportunities for ACECRC
researchersto participate on these voyages, bringing valuable marine science
capacity to ourprogram.

4.3 Collaboration

Curre ntly, the ACECRC collaborates with 100 dome stic and inte mational
organisations. Of these, there are 27 Australian, 3 New Zealand, 9 Asian, 24 North
Amercan, 1 South American, and 36 European.

Ofthe 27 domestic collaborations, there are 6 Australian Gove mme nt Institutions, 5
State Govemment Institutions, 12 unive rsitie s, 1 ind ustry/private sector, and 3 others.

Ofthe 73 intemationalcollaborators, there are 36 unive rsitie s, 2 from ind ustry/ priva te
sector, and 35 research institutio ns/ o rg a nisa tio ns.

The ACECRC entered into a formalCollaboration Agreement with the National
Computational Infra struc ture (NCD in Aprl 2015. This formalisesaccessby ACECRC
researc hersto 4 million CPUhoursperyear.
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Hobarthasbeen the centre ofcollaboration ac tivitie s with three majorconferences
held during the reporting period. Each one had majorinvolvementby the ACECRC
asa sponsorand/ororganiser.

The ‘Specieson the Move —Detection, Inpacts, Predictions & Adaptation
Conference’ washeld atthe Hotel Grand Chancellorfrom 9-12 February 2016. The
conference attracted scientists of multiple fieldsto betterunderstand how a
changing climate is affecting naturalecosystems. The ACECRC sponsored this
conference which wasattended by 277 Australian and intemationaldelegates.

More than 200 climate scientists from around the word gathered in Hobart to attend
a majorconference focusing onice core science 7-11 March 2016. The Intemational
Partnershipsin e Core Sciences (IPICS) Second Open Science Conference brought
scie ntists from 22 countre s to Thsmania; the home of Australia’s Antarc tic
programme and gateway to Antarctica. The conference wasco-hosted by the
Australian Antarc tic Division and the Antarctic Climate and Ecosystems Cooperative
Research Centre with conference chair, DrTasvan Ommen.

The conference broughttogetherthe word’stop expertsinice core science and
drlling technology fora week of scientific presentations and planning disc ussions.
One ofthe majorpronties forthe conference wasprmogresstoward finding and
drlling the word’soldestice. The oldestice core retrieved from Antarctica to date is
about 800,000 yearsold, which falls just short ofa majorshiftin globalice age cycles
thatoccumed abouta milion yearsago.

The fourth ‘Oceansin a High CO2 Wodd’ Conference washeld in Hobart 3-6 May
2016 with the ACECRC asa key sponsor. The conference built on three previous
symposia and offered the worddwide ¢ o mmunity o f sc ie ntists wo rking to unde rstand
ocean acidification an opportunity to share theirresearch resultsand develop new
research collaborations. Over350 researc hers, studentsand govemment and
industry representatives attended the fourth symposium in the seres. The ACECRC
Cartbonteam waswellpresented with Professors Tbm Tulland PhilBoyd and Dr
Bronte Tlbrookascommittee members.

4.4 Financial Management

The ACECRC completed the 2015-16 financialyearwith a cash balance of $4,322k.
Thisreflects the advance of Commonwealth fundsof $2,500k from 2016-17 financial
yearaswellasthe $495kcamed forward from the previous funding round. The
remaining amount ofjust over$1 milion relates mainly to changesin profile of
expensesasa result oftiming of voyagesand impactsofthese onrelated field trip
and post-voyage expenditure. The overallfive-yearprogram remainson track.
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Sta ff and non-staff contrbutions from participants were ontrack, apart from the

following :
Table 1(a) Number (FIE) of Staffin-
kind Coninb utions
Partic ip ants Amount Amount
Contributed Committed

(FIE) (FIE)
Australian Antarc tic Division 24.0 28.6
Unive rsity o f Tasmania 6.1 6.9
Iaboratoire d' Etudesen Géophysique et
Océanographie Spatiales (IEGOYS) 0.7 1.2
SGSEconomic s and Planning Pty 1td - 0.2

Table 1(b) Non-staffin-kind

C o ninib utions
Partic ip ants Amount Amount
Contributed Committed

($°000) ($°000)
Australian Antarc tic Division 4,712 6,350
Institute of low Temperature Science
(ILIS), Hokkaid o Unive rsity 340 345
Chinese Academy ofMeteorlogical
Science (CAMS) 12 13

Sho rtfalls in sta ff in-kind c ontributions were relatively minor, and did notimpact the

program ordelivery ofthe ACECRC.

The main variance in non-staff contnbutionswasassociated with lowerstation

support require ments from Australian Antarctic Division forthe ICECAP project. This

wasmore than offset by the value ofhigherlevels of ship-time ($2,057k) forthe K-Axis
voyage and HEOBlresearch project provided by the CSIRO (on the RV hve stigator)
and otherocean activity by the Fist Institute of Oceanography ($900k).

Overall, the varationsin contrbutionsisnotexpected to affectachievementof

cunent or future mile stones.
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Table 1

Totals for2015-16 Projected Totals for5 years

Actual Agrmt Diff %Diff | Actual/Proj Agrmt Diff %Diff
Employee
Expenses 3,634 3,467 67 2 17,828 16,642 1,186 7
Supplier
Expenses 1,204 2,144 -940 -44 5,900 7,680 -1,780 -23
Capital 301 512 -211 -41 1,821 973 848 87
Other
Expenses 0 0 0 0 200 753 -553 -73
TOTAL
EXPENSES 5,039 6,123 -1,084 -18 25,749 26,048 -299 -1

The varationsin expensesin 2015-16 arose due to the following fac tors:

o 'The underspend in supplierand capitalexpensesreflectsthe impactof
defermalofpost-voyage analyticalactivity and associated equipment
purc hases untilthe 2016-17 financialyear, due to changesin timing ofthe K-
Axisvoyage.

o FExpenditure on capitalitems forthe five yearsispmwjected to be higherthan
thatin the Commonwealth Agreement due to equipment purchases
previously included assupplerexpensesnow being properdy categorised as
capitalitems. This wilhave no netimpactbut will result in a shift of
approximately $1,000k from supplierexpensesto capitaloverthe five-year
term.

Expensesforthe 5 yearterm are now forecastto be $299kbelow the agreement
level Thisisoffsetby an equivalent reduction in otherfirm income —associated with
no longerrequirnng the use ofan overdraft facility to coverpreviously forec ast
deficits in the middle years of this term.

Additionalextemaland interest income totaling $254k, along with $932k in ne t
savingsin suppliercapitalexpenses wilunderpin a numberofcontract extensions
forresearch staff, whichisreflected in the forecastemployee expensesvarance of
$1,186k.

5 Otheractivities

The ACECRC continued to undertake a numberofextemally funded research
projects, primarly in the area of fine-scale cimate modelling and analysis.

Potential Inpacts of Climate Change on the Victorian Alpine Resorts: Thispmojectis
funded by the Alpine Resorts Co-ordinating Councilin Vic toria, Australia. This project
wilreport on the economic viability and impactofinvesting in snow making in the
Victorian alpine resorts in the context ofthe potentialimpactsofclimate change
outlined by the Climate Futures forthe Australian Alps projec tions. During the
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reporting period, stage 2ofthisproject wasfinalised and a finalreport was
submitted in combination with stage 1.

Projecting Volunteer Resources Under Extre me Climate Futures: This projectis funded
by the DepartmentofPolice and Emercency Management underthe Emergency
VolunteerFund. Thisprojectreported on the expected workload orpressure on the
Thsmanian volunteerworkforce in the future, and compiled and presented resultsof
the outcomesofthe project.

An Assessment of the Viability of Prescribed Buming as a Management Toolundera
Changing Climate: This projectisfunded by the DepartmentofPolice and
Emergency Management underthe State Emergency Service. This project wil

id e ntify the future viability of prescribe s buming asa management toolformitigating
bushfire risk underclimate change.

High Resolution Reanalysis forTaismania Project: Thisprojectis funded through the
DepartmentofPolice and Emergency Management. Thisproject wilgenerate a
reanalysisdataset forThsmania at 1.5km grid spacing with hourdy time stepsfora 25-
yearperiod, producing a high-resolution meteormlogicaland climatologicaldataset
to mform emergency management and disasterrsk ac tivitie s in Tasmania. The
Bureau of Meteorwlogy (BoM) hasagreed to produce the reanalysis forThsmania for
ACECRC, forming partofa widerprojectthat wilgenerate a nationwide Australian
reanalysisproductata lower12 km resolution. In the first phase ofthe project (Stage
1), the Bureau of Meteorwlogy willprovide a 5-yearhigh-resolution NWP clmatology
forThsmania ata spatialresolution ofabout5 km and atan houdy time step. Both
ACECRC and the BureauofMeteomwlogy have declared theirintention to provide
the 25-yearhigh-resolution reanalysisat 1.5 km resolution for Tasmania (Stage 2) if
the Thsmania State Emergency Service providesthe required additional funding in
2016. Project partnerswilevaluate the dataset,both atthe broad scale and for
specific sub-regionsand time periodsin considerable detailto ensure the quality of
the data, with the resulting approximately 70 terabytesofdata stored by TPAC.
Partners willengage with stakeholders to highlight the implic ations of the results for
emergency managementin Tasmania. On completion, project and technical
reports wilbe presented, and peerreview joumalarticlesprepared.

Tasmanian State Natural Disaster Risk Assessment: The 2016 Thsmanian State Natural
Disa ste r Risk Asse ssment (TSNDRA) report provides a revised assessment ofthe state-
levelrisks associated with bushfires, floodsand coastalinundation, severe stoms,
heatwaves, earthquakes, landslides and human influenza pandemicsin Thsmania.
Building on the previous TSNDRA report published in 2012, and utilising up-to-date
research and information from the Climate Futures program, the report reassesses
Thsmania’s curre nt risk from naturalhazards, and provides a series of new risk
treatmentoptions forhow the State can treatand reduce risk, produced in
collaboration with the emergency managementsector, Govemmentagenciesand
departments, and industry partners. The overallaim of the TSNDRA is to c ontribute to
disasterresiience by delivering an increased understanding and awarenessof
emergency risks affec ting the state of Tasmania, and provides a basis to inform
decision-making acrssthe Thsmanian emergency management sector, partic ulady
mrelation to sk reduc tion and mitigation ac tivity prioritie s. The 2016 TSNDRA report
hasbeenendorsed by the Thsmanian State Emergency Management Committee
(SEMC) asthe authortative state-le velnatural disa ste rrisk asse ssment that
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Tasmanian Govemmentagenciesuse to inform the management of state-levelrsks
posed by naturaldisastersin Thsmania.

Updating Hobart City Council Climate Change Guidelines: Thispmwjectisfunded by
the City of Hobart. Thispmwjectreviewed and provided additionaldetails forthe draft
technicalClmate Change guidelnesthat give effectto the Councils Climate
Change Strategy. The draft guidelnesare based on the ACECRC’s Climate Future
of Thsmania municipal profiles. Two reports were produces detailng the necessary
climate varablesat suitable intervals up to 2100 using CMIP15 and a background
report outlining the methodology behind the climate varables.

During the reporting period, these projects published 9 articlesin scholady refereed
joumalsand 4 technicalreports (see below).

Articlesin scholady refereed joumals

Fox-Hughes, P. (2015). "Charactersticsof some daysinvolving abrupt incre ase s in fire
danger."Joumalof Appled Meteorlogy and Climatology 54(12): 2353-2363.

Hamis, R. M. B. (2016). "Adapting to an Uncertain Climate: Iessons from Practice edited by
Tago Capela Iourenco, Ana Rovisco, Anne-marie Groot, Carn Nilsson, Hans-Ma rtin
Fissel, Ieendert van Bree, and RogerB. Street." The Quarterdy Review of Biology 91(1):
79-79.

Johnson, F., C. J. White, A. van Dik, M. Ekstrom, J. P. Evans, D. Jakob, A. S. Kem, M. Ieonard,
A. Rouillard and S. We stra (2016). "Naturalhazardsin Australia: floods." Climatic
Change: 1-15.

Iechner,A. M., R. M. B. Hamis, V. Doem, E Doerr, M. Drielsma and E C. Iefroy (2015). "From
static connectivity modelling to scenario-based planning atlocaland regional
scales." JoumalforNature Conservation 28: 78-88.

McDonald,d.,P.C. McComack, A. J. leming, R. M. B. Hamis and M. Iockwood (2016).
"Rethinking legalobjectivesforclimate-adaptive conservation." Ecology and Society
21(2).

Mchnes, K L, C. J. White, L D. Haigh, M. A. Hemer,R. K Hoeke, N. J. Holbrook, A. S. Kiem, E
C.d. Oliver, R. Ranasinghe, K J. E Walsh, S. Westra and R. Cox (2016). "Natural
hazardsin Australia: sea leveland coastalextremes." Climatic Change: 1-15.

Perkins-Kirkkpatrick, S. E, C. J. White, L V. Alexander, D. Aigiieso, G. Boschat, T Cowan, J. P.
Evans, M. Eksttom, E C. J. Oliver, A. Phatakand A. Purich (2016). Naturalhazards in
Australia: heatwaves." Climatic Change: 1-14.

Porfirio, L L, R. M. B. Hamis, D. Stojanovic, M. HL. Webb and B. Mackey (2016). "Projected direct
and indirecteffectsofclimate change on the Swift Parmot, an endangered migratory
species." Emu 116(3): 273-283.

Raymond,C. M., A. M. Iechner, M. Iockwood, O. Carter, R. M. B. Hams and L Gilfedder
(2015). "Private land managercapacity to conserve threatened c ommunitie s under
climate change."Joumalof Envinnmental Management 159: 235-244.

Technicalreports

Hamis, RM.B. and T Remenyi(2015) A report forHobart City Council Antarctic Climate and
Ecosystems Cooperative Research Centre, Hobart, Australia.

Hamis, RM.B,, T Remenyi, and N.L. Bindoff (2016) The PotentialInpactsofClimate Change on
Victorian Alpine Resorts. A Reportto the Alpine Resorts Co-ordinating Council
Antarctic Climate and Ecosystems Cooperative Research Centre, Hobart, Australia.

Fox-Hughes, P., RM.B. Hamis, G. Iee, d. Jabour, M.R. Grose, TA. Remenyiand N.L Bindo ff
(2015) Climate FuturesforTasmania future firr danger the summary and the
technicalreport, Antarctic Climate & Ecosystems Cooperative Research Centre,
Hoban, Tasmania.

White, C.J., T Remenyi, D. Mc Evoy, A. Tundle, and S.P. Comey (2016) Tasmanian State
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Na tural Disa ste r Risk Asse ssme nt, Unive rsity of Tasmania, Hobart, Tasmania.
6 Additional re quire me nts

6.1 Peformance review

The Chairofthe Board, Dr Katherine Woodthompe and ProfTony Worby attended the
CRC Advisory Committee Review ofthe ACECRC on 8 December2015 in Sydney.
The CRC Advisory Committee noted thatthe ACECRC ismeeting allits obligations
againstthe Commonwealth Agreementand ison trackto achieve its stated
outcome. The Committee also noted thatthe ACECRC hasno known alignment
with any ofthe Industry Growth Centres and requested the ACECRC to provide an
update on the ACECRC transition plan.

In July 2016, we received advice from the CRC Pogramme thatrevised Programme
Guidelnesforthe CRC Pogramme were released. In line with the Department’s
efforts to streamline administrative processes, and in accordance with Part Nine of
the revised guidelines, CRC Performance Reviewsare no longerrequired. The
Department may commission a review ofthe ACECRC’sperformance asnecessary
and naccordance with the new Reporting and Complance framework forthe
CRC Programme.
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7 Glossary of Terms & Acronyms

AAD Australian Antarc tic Division

AAS Australian Antarctic Science Program

ABN Aurora Basin North

ACECRC Antarctic Climate & EcosystemsCooperative Research Centre
AFMA Australian Fishe rie s Manage me nt Autho rity

AMOS Australian Meteomwlogical & Oceanographic Society

ARC Australian Research Council

ASPI Australian Strate gic Polic y Institute

AUV Autonomous UnderwaterVehicle

AWI Alfred Wegenerhstitute forPolarResearch (Gemany)

BoM Bureau ofMeteormlogy

BAR Budget, Audit, and Risk Committee
e ]
CAMS Chinese Academy ofMeteorwlogicalScience (China)

C AREERI Cold and Arid Regions Envimnmentaland Engineering Re se arc h Institute

(Chineses Academy of Sciences)

CCAMIR Convention forthe Conservaton of Antarc tic Marne Living Resources
co Carbon Monoxide

CO, Carbon Dioxide

COMNAP CouncilofManagersof National Antarctic Pogrammes

COSIMA Consortium forOcean Sea ke Modelling in Australia

CPOM Centre forPolarOceanography and Modelling (United Kingdom)

CRC Cooperative Research Centre

CSIRO Commonwealth Scientific and Industrial Re se arch Organisa tion

CID Conduc tivity, B mperature and Depth instrume nt

DEE Department of Envinnment and Energy
DFAT DepartmentofForeign Affairs and Trade
DIIS Department of Industry, nnovation and Science

ENSO ElNino Southem Oscillation
EPICA European Projectforlce Coring in Antarc tic a

FO First Institute of Oceanography (China)
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Geoscience Australia
Greenhouse gases
Geographic information syste m

GlobalPositioning Syste m

HEO BI

Heard Earth Ocean Biosphere Interaction
High Performance Computing

IACS
ICECAP

IGBP-PAGES
I1S

IMAS

IMBER

Intemational Association of Cryospheric Sciences

Investigating Cryospheric Evolution through Collaborative
Aergeophysical Profiing

IntemationalGeosphere-Biosphere Pongramme —Past GobalChanges
Institute of low Temperature Science, Hokkaido Unive rsity (Japan)
Institute forMarine and Antarc tic Studies, Unive sity o f Th smania
Integrated Marine Biogeochemistry and Ecosystem Research project
Intelle c tual Prope 1ty

IhterdecadalPacific Oscillation

IntergovemmentalPanelon Climate Change

Intemational Partnership in lce Core Sciences

Intemational Whaling Commission

Iaboratoire d’Etudesen Géophysique et Océanographie Spatiales
(France)

Iaboratoire de Glaciologie et Géophysique de I Envinnnement

Marne Ecosystem Assessment forthe Southem Ocean
Mesoplelagic Southem Ocean Prey and Predators
Marginallce Zone

Marine NationalFac ility

Moderate Resolution Inaging Spectroradiometer

Methanesulfonic acid

NMEFC

NationalClimate Change Adaptation Research Facility

National Computatio nal Infra struc ture

National Institute of PolarResearch (Japan)

National Institute for Waterand Atmospheric Research (New Zealand)
National Marine Envimnnmental Forec asting Centre (China)

Nomination, Remuneration and Assessment Committe e
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ONA Office of National Asse ssme nts
ONR Office of NavalResearch

REGS Research Enhancement Grants Sc heme
ROV Remotely Operated Vehicle

SAM Southe m AnnularMode

SCAR Scientific Committee on Antarctic Research

SCOR Scientific Committee on Oceanic Research

SEA PO DYM Spatial Ecosystem and Population Dynamics Model

SGS SG S Ec onomic s & Planning Pty Itd

SIPEX-II Se a-ic e Physic s & Ec o system Experiment

SME Smalland Medium Ente mprise s

SOCAT Surface Ocean Carbon Atlas

SOCCOM Southem Ocean Carbon and Climate Observations and Modeling
Project

SOT1S Southem Ocean Time Series

SRI Special Research Initiative

TPAC Tasmanian Partnership forAdvanced Computing
TSANDRA Thasmanian State Natural Disa ste r Risk Asse ssme nt
TUMSAT T kyo University of Marine Science and Technology

UNFCC United Nations Famework Convention on Climate Change
UTAS Unive rsity o f Th smania

VUB Vrije Unive rsite it Brusse 1

WHOI WoodsHole Oceanographic Institution
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Appendix 2- ACECRC PhD students 2015-2016

Commenced in 2015/16

*FT'- full-time intemal; FX - full-time extemal; PT- part-time intemal; PX - part-time extemal

Name Start Date Status | Research Proje c t Title Research Country | Expected
Program O1ganisation Completion
Date
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Cryosphere Antarctic sea ice algae and 2019
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Andrea Cryosphere the ACC? 2019
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Cryosphere airsea interaction in the Southeast
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Ecosystems | and ecology acrossthe Southem 2019
Ocean marne predators
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Ecosystems | Antarctic krllin relation to Climate
Change
13. Huneke, Wima 19/10/2015 | FT Oceans & Quantifying Key Physical Processes | UTAS Australia | January 2019
Cryosphere Responsible forOcean Waming
underAntarctic ce Shelves
14. Relly, Paige 01/08/2015 | FT Carbon & Clmate Change and Sea ke UIAS Australia | February 2019
Ecosystems | Habitats: Modelling effects from
plankton to penguins
15. Kennedy, Fraser | 18/08/2015 | FT Carbon & Using experimentalsea ice tanks UTAS Australia | February 2019
Ecosystems | and micro sensorsto inve stigate
sea ice microbialecology
16. Iibaros, Damien | 28/08/2015 | FT Oceans & Determining changesin sea level | UIAS Australia | February 2019
Cryosphere armund Antarctica
17. McComack, 22/07/2015 | FT Carbon & Energy Flow in Southem Ocean UIAS Australia | January 2019
Stacey Ecosystems | Ecosystems: Comparing mass
balance and size-based
approaches
18. Patel, 02/03/2016 | FT Oceans & The physicaland bio-optical UTAS Australia | September
Ramkrushnbhai Cryosphere struc ture of Southem Ocean 2019
eddiesin obserwationsand models
19. Perez-Tbouiler, | 07/10/2015 | FT Carbon & Quantifying Protactinium, Thorium | UTAS Australia | January 2019
Habacuc FEcosystems | and Neodymium Isotopesin

So uthwe st Pacific Wate rs:
Flucidating the Oceanographic
Controlson these Tracersof
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Name Start Date Status | Research Proje c t Title Research Country | Expected
Program O1ganisation Completion
Date
Circ ulation, Produc tivity and Dust
Ihput
20. Permon, Morgane | 02/05/2016 | FT Carbon & Naturaliron fertilisation ofoceans | UTAS Australia | November
Ecosystems | around Australian linking te rre strial 2019
aerosols to marine
biogeochemistry
21. Richter, Ole 02/05/2016 | FT Oceans & Tdalmelting of Antarctic ce UIAS Australia | November
Cryosphere Shelvessince last glacial 2019
maximum
22. Schmweter, Ben 01/02/2016 | FT Oceans & Twardsimproved modelling of UTAS Australia | August 2019
Cryosphere | the high southem latitudes
23. Sellers, Ben 31/07/2015 | FT Carbon & Determining PredatorPrey UIAS Australia | January 2019
Ecosystems | Relationshipsof Killer Whales
Within Distinct Areas ofthe
Southem Ocean Using
Biochemical Analytical ols
(Signature Fatty Acidsand Stable
Isotopes)
24. Sow, Swan 20/09/2015 | FT Carbon & MicrobialOceanography ofthe UTAS Australia | March 2019
Ecosystems | Different WaterMassesof the
Southem Ocean
25. Strezelec, 31/05/2016 | FT Carbon & Source characterisation of UIAS Australia | September
Mic hal Ecosystems | atmospheric trace metal 2019
deposition around Austra lia
26. Thomton, David 10/08/2015 | PT Oceans & Evidence ofcarboncycle UIAS Australia | August 2020
Cryosphere changesfrom trace gasindicators
in polarice
27. Tnnard, Manon | 01/10/2014 | FT Carbon & The biogeochemicalcyclesof UTAS Unive rsity Fance/ | April2018
Ecosystems | trace metals: distrbutions and of Betagne - Austra lia
speciation in the oceanand co- cotutelle

impacton the phytoplankton
(GEOVIDE)
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Name Start Date Status | Research Proje c t Title Research Country | Expected
Program O1ganisation Completion
Date
28. Walls, Jake 31/03/2016 | FT Carbon & Impactsofoceanacidification on | UTAS Australia | September
Ecosystems | Southem Ocean lowerthropic 2019
food pathways
29. Warij, Doreen 1/1/2016 FT Oceans & High re solution modelling of the UIAS Australia | July 2019
Cryosphere retreat ofthe East Antarctic ice
sheetsince last glacial maximum
30. Weldrick, 1/12/2015 | FT Carbon & Mapping Planktonic To phic UIAS Australia | June 2019
Christine Ecosystems | PathwaysThrough the Sea Ice
Zone
31. Yang, Iuwei 14/10/2015 | FT Oceans & Intemal Wave s and Mixing in the UTAS Australia | Apnl 2019
Cryosphere Southem Ocean
Completed
Name Start Date Status | Research Proje c t Title Research Country | Expected
Program O1ganisation Completion
Date
1. Graham,Felcity | 18/07/2011 | FT Oceans & Understanding the Dynamicsof UTAS Australia | Graduated
Cryosphere ENSO and How They Might Change August 2015
with Global Waming
2. Gmeskamp, 27/06/2011 | FT Oceans & Estimating Diffusion Coefficients from | UTAS Australia | Graduated
Sjoerd Cryosphere Ocean Hydrography August 2015
3. Ilaurenceau- 01/10/2011 | FT Carbon & Controlson Organic Carbon UIAS Australia | Graduated
Comec, Ec o systems Se que stration from the Naturally December
Emmanuel Tro n-fe rtilise d Phyto plankton Bloom 2015
overthe Kerguelen Plateau
4. O’Dole, 07/11/2011 | FT Carbon & Top Marine PredatorForaging UTAS Australia | Graduated
Malc olm Ec o systems Behaviourin Relation to Pimary August 2015
Pro duc tivity in the Southem Ocean
5. Quemue, Fabien | 1/10/2010 FT Carbon & Mangane se Distributio ns in the UTAS Australia | Graduated
Ec o systems Southem Ocean and the Co-impact August 2015

Mn-Fe -Cu on Phytoplankton
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Name Start Date Status | Research Proje ct Title Research Country | Expected
Program O1ganisation Completion
Date
6. Ugalde, Sarah 15/02/2010 | FT Carbon & Primary Production and Fate of UTAS Australia | Graduated
Ec o systems Antarctic Sea Ice Algae December
2015
7. Vasconcellosde | 20/02/2012 | FT Oceans & Remarkable Nearsurface Eastward UIAS Australia | Graduated
Mene ze s, Cryosphere Flows in the South Indian Ocean: December
Viviane Understanding the Dynamic al Links 2015
between the Indian Ocean
Subtropical Gyre, ndonesian
8. Schallenberg, September | FT Carbon & An inve stigation into the sourcesof Unive rsity of Canada | Graduated
Christina 2009 Ec o systems iron and o n(I) in HNIC high-latitude | Victora Oct 2015
oceans
Continuing (enrolled priorto 2015/16)
Name Start Date Statu | Research Proje c t Title Research Country Expected
s Program Organisation Completion
Date
1. Alexander, September | FT Oceans & Response ofsub-ice shelf Unive rsity o f Australia September
Ka itlin 2014 Cryosphere circulation to 21 ¢ e ntury New South 2018
pwjectionsofclimate change Wales
2. Arthur, Benjamin | 31/10/2011 FT Carbon & WinterHabitat Usage and To phic UIAS Australia Aprl 2016
Ec o systems Links for Antarctic FurSeal
Populationsin the Southem Ocean
3. Baid-Bower, 08/04/2013 FT Carbon & Demographic Responsesof UTAS Australia October2016
Debbie Ec o systems Antarctic FurSealsto Envimnmental
Varia b ility
4. Baker, Bany 31/07/2002 PT Carbon & Demography and Conservation of | UIAS Australia July 2015
Ec o systems Shy Alb atross (Thalassarc he cauta)
5. Bedford, Merel 01/03/2014 FT Carbon & Representing Southem Ocean UIAS Australia September
Ec o systems predatorsin end-to-end ecosystem 2017

modelsusing individual-based
modelling
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Name Start Date Statu | Research Proje c t Title Research Country Expected
s Program O1ganisation Completion
Date
6. Black,James 28/08/2014 FT Carbon & Measuring impactsofocean UTAS Austra lia February 2018
Ec o systems acidification on biological
communities in Antarctica: an in-
situ experiment and laboratory
exploration ofthe mechanismsof
c ommunity
7. Buchanan, 01/11/2014 FT Oceans & Ocean Deoxygenation: A paleo- UIAS Australia May 2018
Pe arse Cryosphere modelling perspective
8. Cleeland, 20/05/2013 FT Carbon & Macquarie Eland’s Albatrosses: A UTAS Australia November
Jaimie Ec o systems comprehensive assessmentof 2016
population and demographic
status and trends and the
envimnmentaland anthropogenic
9. Cougnon, Eva 08/10/2012 FT Oceans & Quantifying the InpactofGlacial UIAS Australia May 2016
Cryosphere Melt Wateron Antarc tic Bottom
Water
10. Della Penna, 19/11/2012 X Carbon & Living in a fluid dynamic al system: UTAS Australia January 2016
Alice Ec o systems how do marine predatorrespond
to turbulence?
11. Deppeler, Stacy | 15/10/2013 FT Carbon & Effectsof Elevated pCO2 on the UIAS Australia Aprl 2017
Ec o systems Produc tivity of Marine Microbes
and the Remineralisation of
Nutrie nts in Coastal Antarc tic
Waters
12. Durand, Axel 03/04/2013 FT Carbon & Ocean Deoxygenation, a Paleo UIAS Australia Aprl 2017
Ec o syste ms Proxy Perspective
13. Gwyther, David 05/03/2012 FT Oceans & Investigating the InpactofOcean | UTAS Australia August 2015
Cryosphere Waming on Antarctic Ice Shelves
14. Hamilton, Vicki 24/07/2012 FT Carbon & Energetic Varnability in Spem UTAS Austra lia May 2016
Ec o systems Whales and Relationships with the
Marine Environme nt
15. Hodgson- 21/10/2013 FT Carbon & Beyond the Bases? Applying UIAS Australia Aprl 2017

Johnston, Indiah

Ec o syste ms

Contemporary Principlesof
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Name Start Date Statu | Research Proje c t Title Research Country Expected
s Program O1ganisation Completion
Date
Intemationallaw to Australian
So vereignty in Antarc tic a
16. Holmes, Thomas | 01/04/2014 FT Carbon & The impactofhydrthemalvents UIAS Australia October2017
Ec o systems ontrace metalbiogeochemistry in
the Southem Ocean
17. Ihoue, Mana 04/04/2011 FT Oceans & Glaciochemical Study of Mill sland | UTAS Australia August 2015
Cryosphere Ice Core Reconds
18. Jackson, 01/03/2015 FT Carbon & Who Saved Antarctica? UTAS Australia September
Andrew Ec o systems 2018
19. Jackson, 15/01/2006 PX Carbon & Determining Cetacean - UIAS Australia Aprl 2016
C hristine Ec o systems Cephalopod Thophic Interac tions -
A Qualitative and Quantitative
Appmwach
20. Jansen, Jan 01/10/2014 FT Carbon & Modelling biodive rsity in the UIAS Australia Aprl 2019
Ec o systems Southem Ocean and Antarctica
using sparse data
21. Janssens, Julie 06/09/2012 FT Carbon & Incormporation Mec hanismsof UTAS Australia March 2016
Ec o systems O1mganic Matterand Iron into Sea
Ice
22. Jia, Zhongnan 02/05/2011 FT Carbon & Diet and Energy Budgetof UIAS Australia July 2015
Ec o systems Antarc tic Krll (Eup hausia superba) -
Relationship between Krll and
WinterSea ke
23. Johnson, Rob 07/02/2011 PT Carbon & Effectsof Cimate Change on UIAS Australia December
Ec o systems Phyto plankton Primary Produc tion 2015
and Chemotaxonomy in Southem
Ocean and Antarctic Ecosystems
24. Iabrousse, Sara 02/09/2014 FT Carbon & Foraging Ecology of Male and UTAS - Austra lia March 2018
Ec o systems Female Eephant Sealsin the Sea- Cotutelle

Ice Zone: Role ofthe physiography,
hydmlogicalfactors, and sea-ice
condition
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Name Start Date Statu | Research Proje c t Title Research Country Expected
s Program O1ganisation Completion
Date
25. Iago, Vernique | 06/04/2011 FT Oceans & Testing of cimate modelsand sea UTAS Austra lia September
Cryosphere le velrise projec tions using 2015
observationsofocean heatuptake
26. lee, ShiHong 15/12/2012 FT Carbon & ImpactofClimate Change on UIAS Australia September
Ec o systems Physiologicaland Behavioural 2016
ResponsesofCoastal
Mic ro phytobentho s
27. Michael, Pam 04/02/2013 FT Carbon & Potentialimpactsofclmate UTAS Australia March 2016
Ec o systems change on the dynamicsand
distrbution of tuna, majorindustral
pelagic longlne fleets and
consequent inte rac tions with
threatened albatrosses: a first
application to the ndian Ocean
28. Mo, Mao 01/12/2014 FT Carbon & Modelling ocean transportofkey UIAS Australia June 2018
Ec o systems speciesin the Indian sectorof the
Southem Ocean
29. Peel Samantha | 27/01/2015 FT Carbon & Sta tistic al Issue s forMapping UTAS Australia July 2018
Ec o syste ms Bio dive rsity in the Southem Ocean
30. Pittard, Mark 30/04/2012 FT Oceans & Ice Sheet Response to Enhanced UIAS Australia Aprl 2016
Cryosphere Ice Shelf Basal Melt
31. Plummer, 01/05/2010 FT Oceans & Holocene Clmate and UTAS Austra lia October2016
Christopher Cryosphere Envionmental ndic ators from
Trace Chemistry of law Dome ke
Core, Antarc tic a
32. Polanowski, 03/10/2011 PT Cartbon & Mechanisms forSex Determination | UTAS Australia Aprl 2021
Andrea Ec o syste ms in Antarc tic Krill
33. Ratnarajah, 01/12/2013 FT Carbon & Effect of naturaliron fertilisation by UTAS Austra lia June 2017
Iavenia Ec o systems krill and whaleson the Southem
Oceancarboncycle
34. Roden, Nick 14/03/2011 PT Carbon & Acidification and Carbonate UTAS Australia November
Ec o systems Che mistry of She If Waters in the 2016

Australian Antarc tic T mito ry
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Name Start Date Statu | Research Proje c t Title Research Country Expected
s Program O1ganisation Completion
Date
35. Schmeter, 30/03/2015 FT Oceans & The response of Antarctic sea ice UTAS Austra lia September
Serena Cryosphere to anthropogenic climate change, 2018
from modeland sate llite
observations
36. SemoliniPilo, 15/12/2013 FT Oceans & Eddie s THdime nsional Struc ture and | UTAS Austra lia June 2017
Gabrela Cryosphere theirRole in Oceanic Mass and
He at Distrib ution
37. Sivano, 05/05/2015 FT Oceans & ObservationsofOcean -Ice Shelf UTAS Austra lia November
Alle ssandro Cryosphere Interaction atthe Thtten Glacier 2018
38. Steer, Adam 01/10/2009 FT Oceans & Optimising Airtbome LDAR UTAS Austra lia May 2016
Cryosphere Positioning forRemote Area
Geophysical Surveys
39. Wamrd, Delphine 01/10/2014 FT Carbon & Evaluating the likelhood ofcrtical | UIAS Australia Aprl 2018
Ec o systems transitions in Southem Ocean
ecosystems
40. Winton, Holly September | FT Carbon & Impactofbiomassbuming Curtin Australia December
2012 Ec o systems emissions and dust on soluble iron Unive rsity 2015
deposition to Australian waters, the
Southem Ocean and Antarctica
41. Younger, Jane 06/06/2011 FT Carbon & Glacial Refugia of Antarctic Ice UTAS Austra lia June 2015
Ec o systems Breeding Species
42. Zhao,Chen 13/10/2014 FT Oceans & Ice massunlboading and bedrmock UIAS Australia Aprl 2018
Cryosphere response in the southem Antarc tic

Pe ninsula
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