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1 Exe cutive Summary

1.1 Achievements
Research

The ACECRC made strong progressagamnstallofitsresearch goalsin 2016/17.
Although some milestones were only partly achieved, mainly due to vessel
scheduling, alldeliverables forthe CRC term remain on track, with the outstanding
2016/17 miestonesto be completed in 2017/18, and remaining milestonesnot
mpacted.

Ourscientists had a succ essful Antarctic field season in 2016/17, partic ulady the
voyage on the RSV Aurora Australis, which wasable to take new measurements
nearthe Ttten Glacierwhich provided furtherevidence that wam waterreaches
the neighbouring ice shelvesand drivesrapid basalmelt.

The fist measurementsofbasalmeltratesofthe Thtten Glacierwere also achieved,
asa resultofdeploying phase sensitive radarsand GPSunitsatsixlocationsto track
ice motion and basalmelt.

High-re solution modelling is making significant gainsin understanding ofsea ice—
ocean-ice shelfinteractionsin East Antarc tic a, togetherwith the implicationson
pathwaysofdense shelf waterand factorsresponsible forthe recent Antarctic sea
ice minimum. Work during the yearalso included ground-breaking new sate llite -
based workon fastice thatincluded linksto sea ice produc tion.

Ite core projectshave produced recordsof Antarctic climate varability overthe
last 2000 years, and snow accumulation rate varability overthe last 1000 ye ars.
These projectsare the culmination of nationaland intemationalcollaborative e fforts
thatevolved from globaltemperature reconstruc tion work, initially led by ACECRC
and AAD, which have maintained continuing lead rles. This work hasdetemined
the onsetofanthropogenic waming overthe land and oceansto be in the 1830s,
sig nific antly e adie r than first tho ught.

Work continued on the two longe st running signature ACECRC projects, the SR3
repeathydrographic section from Thsmanian to Antarctica, and the Southem
Oceantime series, both of which are examining the role ofthe Southem Ocean in
moderating climate change.

Investigationson potential tipping points on Southem Ocean ecosystems from
imcreasing ocean waming and acidification wasconducted in both shipboard and
laboratory-based experiments, and an overallassessmentofchange in these
habitatsin generalisnearing public ation.

In 2016/17, ourresearc hers published a totalof5 bookchaptersand 146 articles in
scholady refereed joumals. A further27 articles were submitted to scholady refereed
joumalsorare in pressatthe time of reporting.

Education and Training

During the reporting period, 60 (FIE) students were mvolved in PhD studiesrelated to
the ACECRC, ncluding 9 commencing students. There were also 13 completions. Of
the 13 PhD studentsthat graduated during the reporting period, 6 are in po st-
doctoral positions at partne rinstitutions. A further7 graduated PhD students are in



post-doctoralpositionsoverseas. There have been strong employment outcomes for
thisyear s PhD graduates, who continue to develop outstanding professional
careers. Allofthese resultsare wellabove Commonwealth Agreement mile stone
targets forthe year.

Utilisa tion

During the reporting period, the ACECRC participated in a variety of important
outreach events, including the 2016 ACECRC Symposium, a Canbera Research
UserForum, the CRC Showcase,and a variety ofeducational events such as the
popularFestivalof Bright deasin Hobart.

The ACECRC Symposium featured presentations from end-usersand researchers
armund the broad theme ofemerging Australian climate science priorties aswellas
showc asing recent science highlights from each ofthe ACECRC research prmojec ts.
Overl80 individualsregistered forthe event, including staff members, partner
agency representatives, departmental staff and MPs.

The Research UserForum, held at the Shine Dome in Canbera in Aprl 2017, at which
researchers presented consultation drafts of two new Position Analysis public a tio ns:

- 'The ‘Antarctic ice sheetand sea level position analysisprovidesa science
overview assessing the vulnerability ofthe Antarctic ice sheet and the need to
provide more reliable projectionsofglobalmean sea leveland itsgeographical
d istrib utio n.

- 'The ‘Managing Southem Ocean Fcosystems’ position analysisprovides an
update on the latestdevelopmentsin research into the impactson climate
change on Southem Ocean ecosystems, explaining the tec hniquesand tools
capable ofreflecting the complexity of climate change impacts on Southem
Ocean ecosystems.

Te ACECRC also participated in the 2017 CRC Showcase forthe CRC Association’s
AnnualConference (‘Collaborate | Innovate’) in the Great Hall o f Padiame nt Ho use
in Canbera, which provided an opportunity forelected representatives, senior
departmental staffand foreign embassy staffto leam aboutcurrent CRC research
activities. The ACECRC and AAD jointly funded mradiation of three new
demonstrationice cores, asthe primary focusofthe display.

Collaboration

ACECRC isa collaborative joint venture of21 national and inte ma tio nal institutio ns.
Butbeyond thisformalorganisationallevel partnership, collaboration is the basic
modelforallourresearch activities. In total, acrossitsresearch program, the ACE
CRC collaborates with 100 domestic and intemational organisations. Of the se, there
are 27 Australian, 3 New Zealand, 9 Asian, 24 North American, 1 South Americ an,
and 36 European.

In particularduring the year, the ACECRC hosted orled a numberofmajor
mtemational workshops and othersimilarevents.

- Along with the Antarctic Gateway Partnership and IMAS, it suc ¢ e ssfully hosted
the Asia-Pacific RegionalOcean Modelling System Workshop, attended by
ne ady 100 inte ma tio nal sc ie ntists.



- Hosted by CRC partner, AWL ACEscientistsled a highly succ e sfulinte mational
workshop to furtherdevelop a strategy forobserving the oceansunder Antarc tic
sea ice and ice shelves.

Awards and Special Commendations

The paperled by DrSteve Rintoul proving that wam ocean waters were driving
melting ofthe ice shelffrom below, resulted in the ACECRC and CSIRO team being
selected asfinalists forthe Eureka Prize in Envimnmental Research. This work was first
funded by the Antarctic CRC in 1991 and supported through every funding round.

DrDelphine Iannuzelwasone ofonly 12leading researchersacrss Australia to be

recognised forheroutstanding research achievementsin chemicaland biological
oceanography, atthe inaugural Women in Research Citation Awards. The national
citation awardsare designed to encourage greatergenderequity inresearch and
honourthe outstanding achievementsofeardy to mid-careerwomen researc hersin
Australia acrossallfieldsofresearch in science, social sciencesand the hum anitie s.

ACECRC postdoc DrStephanie Downeswasawarded the Tasmanian Young Tall
Poppy ofthe YearAward in October2016. Thisaward wasin recognition of Dr
Downes excellentoceanographic resecarch aswellasherleading le in science
communic ation and public engagement.

DrRebecca Hamshasbeen awarded a prestigious Humbolt Fello wship and is
spending 14 months in Gemany, which commenced in January 2017.

Drdess Melboume-Thomaswasrecognised asa ‘Superstarof SIEM’ by Science and
T chnology Australia and appointed asa Iead Authorofthe IPCC’sspecialreport

onOceansand Cryosphere in a Changing Climate. Prof Nathan Bindo ff (UIASY ACE)
hasbeen appointed asa Coordinating Ilead Authorofthe same report.

Prof Nathan Bindoffalso received the University o f Tasmania Distinguished Servic e
Medal The Distinguished Service Medalwasestablished in 2004 to rec o gnise
exceptional and sustained contributions by staffto the achievementofthe goalsof
the Unive rsity of Tasm ania.

DrSteve Rintoul and the ACECSIRO Oceansteam were finalists in the Eure ka
Awards fortheirwork observing Southem Ocean change culminating in the recent
Ttten Glacierfindings that wam waterisreaching the underside ofthe glacier.

DrAndrew Constable received the Commonwealth Department of Environment
and Energy Australia Day Award in February 2017 for his thity-one yearsofservice to
CCAMIR.

Dr'bm Remenyiwasa finalist atthe Eadly Career ResearcherShowcase aspartof
the CRC Association annual sympo sium.

The CEO hasinstituted an annual “CEO Award forExcellence”. There were two
recipients of thisaward in 2016: DrRowan Tre bilco and DrDiana Davies. Dr e bilc o
wasalso accepted into the 2017 Tasmanian Ileadership Development program.

Specialacknowledgementofstaffisalso made atstaffmeetingsand staff forumsfor
outstanding work.



Staff appointments
During the reporting period, the ACECRC recruited the following people:

Ruth Erkse n Phytoplankton Ecolo gist

Sven Gastauer Southem Ocean Acoustician

Chrstopher Plummer Ice Core Palaeclimatologist

Iavenia Ratnarajah Clmate Research Fellow/Microbial Ecologist
Ric k Smith Marne Spatial Analyst

Catheryn Wynn-Edwards Marine Analytical Chemist

Also during the reporting period, DrAdam Trevermow and DrRowan Tebilco were
promoted to anacademic levelBand Drhebilco wasalso accepted into the 2017
Thsmanian leadership Development program.

There were no majorcapitalcosts forthisreporting period.

There were no intemal orexte mal reviews during the reporting period.

1.2 Risks and Impediments

The ACECRC managementteam hasdeveloped an organisational risk re giste r to
capture the diffe rent risks to the ACECRC and to the delivery ofthe ACECRC

mile stones. The ACECRC identified the inherent risks associated with busine ss
continuity, finances, reputation, govemance, people and safety, envimnment and
community, and projectdelivery, as wellasmitigation measures and specific actions
to reduce ourrsk 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 registeris to ensure careful
management of risks througho ut the life ofthe ACECRC. Overthe reporting period,
the overallrisk profile ofthe ACECRC continued to improve, with the majority o f risks
are now at,orbetterthan, target. The exceptionsto thisare:

- Future beyond cument term; and
- lossofkeypeople.

Both ofthese risksare being impacted by the uncertainty around CRC funding te i
finishing n June 2019. Actions being taken to mitigate the se risksinclude
developmentofa proposalfora new centre,and close management of staff
contracttermsand careerplans.

During the year, we continued to strengthen workplace health and safety, with an
mdependent audit undertaken during the year, which found complance i all
categories. Actionsoverthe pastyearhave focused onriskmanagementfor
fieldwork and continued improvementin laboratory processes.

1.3 Impacts

No significant change hasoccurmed durng the reporting period that would re quire
adjustment to the Inpacthol



2 Performance against ac tivities

The ACECRC made strong progressagamstallofitsresearch goalsin 2016/17.
Although some milestones were only partly achieved, mainly due to vessel
scheduling, alldeliverables forthe CRC term remain on track, with the outstanding
2016/17 miestonesto be completed in 2017/18, and remaining milestonesnot
mpacted.

The ACECRC prjectportfolio smanaged atthe levelofseven discrete projects
within two programs: ‘Oceansand Cryosphere’ and ‘Carbon and Ecosystems’. The
overall‘Oceansand Cryosphere’ program targetskey gapsin ourunderstanding of
ocean and cryosphere processesin the Southem Ocean and Antarc tic a, with the
aim of informing an effective national response to the challengesofclimate
change. The overall‘Carbon and Ecosystems program aimsto deliverknowledge
ofdrversand changesin the Southem Oceancarboncycle and ocean c hemistry
(irn and acidification), the crtical responsesofbiota to envimnmentalchange
(primary producers, krill, seabird s, Antarc tic seals, whales), and assessmentsof
curmrent 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 projects are designed to be well-integrated with each other. A
detailed summary ofthe research activities at the projectlevelisgiven below.

Research Project 1.1 The Southem Ocean in a Changing Clima te

Project Summary

Research Project 1.1 isexamining how and why physicaland biogeochemical
propertiesofthe Southem Ocean are changing, aswellas assessing the human
contribution to the change.

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 of thisis known 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 ofclimate 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 levelrise than recognised previously, 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 attrbution studies.

Research Activities 2016/17

Majorhighlights in 2016/17 include the discovery that partsof East Antarctica are
more exposed to wamm ocean waters than thought, and hence more likely to
contribute to future sea levelrse; new insightsinto the processesdriving change in
the ocean;and a highly successfuloceanographic expedition to the  tte n, Me rtz,
and Ninnisic e shelves.



A voyage onthe RSV Aurorma Australisin 2016/17 ac hieved severalimportant
milestones. New measurements nearthe Ttten Glacierprovided furtherevidence
that warm waterreachesthe neighboring ice shelvesand drivesrapid basalmelt. At
the Mertz Glacier,observations were made to track the ongoing response ofthe
ocean to the majoriceberg calving eventin 2010, and to evaluate the impacton
melt ofthe Mertz Glacier Tongue. The voyage also collected the first oceanographic
measurements nearthe NinnisIce Shelfand discovered a deep canyon in the
region. Finally, measurements were collected in deep wateralong the “SR3”

hydr graphic line. Thissection, occupied by the ACECRC since 1991, isone ofthe
longestdeep ocean time series in the Southem Ocean. The data wilbe used to
documentchangesin Antarc tic Bottom Water.

Due to scheduling and vesselchanges, measurementsofthe remainderofthe SR3
section wilbe undertaken next summer(17-18) on the RV lhwve stigator. Thisvoyage is
scheduled to depart January 2018. The voyage wilnow be combined with a study
of Southem Ocean clouds (CAPRICORN) led by the Bureau of Meteorlogy. Thisis a
good opportunity to lay the foundation forfuture collaboration on the critic al issue
ofbiasesin how climate modelsrepresent Southem Ocean clouds—a biasthat
affectsglobalaspectsofthe model sinulations/projec tions. The first array ofdeep
Argo floats in the Southem Ocean wilbe deployed on the voyage,in collaboration
with France, Japan and the USA. In addition, scientists from R2.1 willcollect
measurementsoftrace elements and isotopes.

A paperled by DrSteve Rintoulin Science Advances(Ocean heatdrivesrapid
basalmelt ofthe T tten Ic e Shelf), shed new light on the vulnerability of the East
Antarctic ice sheetto ocean heat, which isone ofthe biggest unknown factorsfor
globalsea levelrise projections. Thispaperused measurementscollected on the
2014-2015 RSV Aurora Australis voyage to prove the hypothesisthat wamm ocean
waters were driving melting ofthe ice shelf from below. The results showed that, on
anarea-averaged basis, the tten Ice Shelfhasthe highestbasalmeltrate among
Eastem Antarctic ice shelves.

Fo rthis woik, the Southem Ocean Team from CSIRO and the ACECRC were
selected asfinalists forthe Eureka Prize in Envimnmental Research forstudying the
vulnerability ofthe Totten Glacierto wam ocean waters and the mplic ations for
future sea level Ram membersincluded DrSte ve Rintoul, PhD stud e nt Ale ssandro
Silvano, DrEsmee van Wik, DrBe atriz Pefia-Molino and DrMark Rosenberg.

Good progresshasbeenmade on analysisofglobalocean changesin temperature
and salinity. Changesoverthe wellmeasured recentdecade show intriguing
differencesbetween the Atlantic, hdian and Pacific basins. T2 asing out the
processesresponsible forthe temporaland spatial variationsin ocean heat content
wil provide the mechanistic understanding needed to betterinterpretrecords and
projectionsoflongertem change.

ACECRC scientistsled a highly suc ce ssful intemational workshop to furtherdevelop
a strategy forobserving the oceansunderAntarctic sea ice and ice shelves, hosted
by ACECRC partner AWIin Bemerhaven during June 2017. DrEsmee van Wik led
the successful proposal to the Partnership forObservationsofthe GlobalOcean
(POGO) that supported the workshop.



A paperusing stable oxygenisotopesto quantify changesin glacialmeltwaterinput
atthe Mertz Glacier,led by one ofourJapanese partnersin Hokkaido, was
accepted forpublication in the JoumalofGeophysical Research —Oceans.

ProfNathan Bindoffattended the IPCC scoping meeting forthe Special Reporton
Oceansand Cryosphere and also attended the G7 Meeting on Sustainable Ocean
Observations, drawn from the G7 Tskuba c ommunique.

Mrdordan Bookreceived the R1.1 summerinte mship to undertake a desktop study
ofmethodsemployed to study the biologicaleffects of multiple oc eanic stressors
undersupervision of Drs Ste phanie Downes and Clothide Ianglais. A paperbased
on hisworkhasbeenaccepted forpublication in the Joumal of Physic al
Oceanography.

ACECRC hosted Prof Marlyn Raphael (UCLA), with suppor1t from the UIAS
competitive visiting sc holars scheme. During Prof Raphael s visit, she collaborated
with researchersin R1.1 on analysisofthe seasonal pattem oftrendsin Antarctic sea
ice and theirdrivers. We also welcomed several new PhD students. Patel
Ramkrushnbhaicommenced ona projectresearching the physicaland bio-optical
struc ture of southem ocean eddiesin observations and models. In addition, Saurabh
Rathore commenced ona pmwjectlooking atthe impactofrecentndian Ocean
waming on the circulation, watemass distrlbution and air-sea interac tion in the
Indian Ocean.

Research Project1.2 Ocean Forced Evolution of the Antarctic Ice Sheet

Project Summary

Research Project 1.2 isdetermining the se nsitivity ofthe Antarctic Ice Sheetand ice
shelvesto changesinocean heat flux and the potential contribution to sea level
rise .

Present understanding ofthe processes goveming ice sheetmasslossispoorand

the rate oflossunderany given future climate scenario isuncertain. nc reasingly
detailed observationsoverthe lastdecade have revealed the dynamic nature of
ice sheetmargins, where rapid changescanbe evidenton short time scales. A
numberofextemaltriggersand physical processeshave 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 -shelf
cavities, and ultimately by the transferofheat within the ocean provided by a
complexinterplay between the transportof waterfrom the deep ocean and the air-
sea fluxesoverthe continental shelf. The cross-shelf pathways and varability of the
oceanic heatsupply to the margin ofthe grounded ice sheet are unknown, and
may also be partofinterannual varability. hcreased melting atthe base ofice
shelvescanlead to a reduc tion in the thic kness and length ofice shelves, potentially
reduc ing theirbuttre ssing effect. Thisincreases stresses atthe grounding line, c ausing
fasterice flow and thinning in the grounded portion ofthe marine -te rmina ting
glaciersand consequently leading to grounding line retreat. Positive feedbac ks
associated with bed topography may furtherenhance shelf-melting driven retreat
where grounded ice restson anoverdeepened bed, and a slightretreat of the
grounding line causesitto move into deeperwater.
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East Antarctica holdsfarmore sea levelrse potential than West Antarctica and
Greenland combined. Estimatesindic ate thatthe West Antarctic Ite Sheetholds 3.4
metersofsea levelrise in regions grounded 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 bedrckbasinsunderthe ice
may make partsof East Antarctica susceptble to runaway grounding retreat
through the same feedbackprocessthathasbeen associated with Pine Island
Glacierand numerous Greenland outlet glaciers. Whetherand when such a retreat
could be triggered iscurnently unclear,and key datasets(bedrmckand bathyme try,
watercolumn struc ture, ic e thinning rates and sub glacialcontext) are sparse and
incomplete. These knowledge gaps, and the potential Antarc tic input to future sea
level, motivate thisprojectand provide the impetus forcontinued collection ofkey
observationsin East Antarc tica. They also justify furtherdevelopment ofnumerical
modelsofthe Antarctic ice sheet, and its interac tion with the climate system, to
improve projectionsof future sea levelrise.

Research Activities 2016/17

The summerfield season forR1.2 was very suc c e ssful with the ice shelfteam,led by
Ben Galton-Fenzi, deploying phase sensitive radarsand GPSunits atsixlocationson
the Ttten Glacierto trackice motion and basalmelt. These are the first
measurementsofbasalmeltrates ofthe tten Glacier. The sixtowersdeployed wil
be revisited in the 2017/18 field season with seismic surveys also expected to
proceed in collaboration with the Antarctic Gate way Partne rship.

At the SgrsdalGlacier, nearAustralia’s Davisresearch station, ACECRC researchers
and DrChrstian Sc hoof from the Unive rsity o f British Columbia, have deployed
camerasto take photosevery 2-3 hours and pressure sensors to measure how the
meltpondsfilland drain. The team also tooktemperature me asurements on the
surface ofthe glacierand used GPSantenna to detemmine ice flows. This was the first
attemptto monitorthe effectof surfface pondson the flow ofice in East Antarc tic a
asairtemperature around Antarctica wamsand thusan increase in melt pond
formation could have seriousconsequences.

Phase sensitive radardeployed on the Amery lce Shelfhad a successful annual
maintenance visit, with data retrieved and plansto continue monitoring the se with
fibre opticaltemperature strings.

Aibome geophysics surveys (ICECAP) were successfully conducted nearseveralkey
outlet glaciersthatincluded forthe first time airbased measurementsofocean
temperature and bathymetry. These are expected to continue in 2017/18.

The intemationalcollaborative modelintercomparison projectthatexaminesice
shelf-ocean interac tion (ISOMIP+) is c o ntinuing to examine how different models
simulate this physics. Researchersatthe ACECRC and partnerorganisations have
contrbuted resultsand have published an initial paperthat descrbes the
experment (Asay-Davisetal 2017).

The fistidealised coupled ice-sheet/ocean modelexpermentsoftheirkind, using a
new frameworkdeveloped in collaboration with DrRupe 1t Gladstone at the
University of lapland, Finland, were completed and presented atseveralkey
meetings during the reporting period.
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Also in a first of theirkind, work in the ice mechanicslaboratory isinvolved in a series
ofongoing experments to investigate the temperature dependence ofice flow
ratesand how ice deformsattemperaturesclose to the pressure melting point
temperature.

A joint ACECRC — Antarctic Gateway Partnership position analysis ‘the Antarc tic ice
sheetand sea level waspublished, providing a science overview asse ssing the
vulnerability o fthe Antarctic ice sheetand the need to provide more reliable
projectionsofglobalmean sea leveland its geographic al distrib ution. The
publication provides a list o f future priortie s to quantify the past, present and future
Antarctic ice sheetmassbudgetand itsinfluence onsea level, especially forthe
East Antarctic ice sheet, which contains the largest massofice.

The ACECRC, along with the Antarctic Gate way Partne rship and IMAS, suc c e ssfully
hosted the 2017 Asia-Pacific RegionalOcean Modelling System Workshop held on
17-21 October2016. This workshop, co-funded and supported through suc c e ssful
grants from the USNavy Office of Naval Research - Global and Unive msity of
Thsmania Research Enhancement Grant Scheme, consisted of3 daysofscience
lectures from intemationalocean modellersand 1 day oftutorialsand model
development disc ussions, and was attended by neady 100 inte matio nal sc ie ntists,
and strongly promoting Thsmania asa hub ofpolarocean modelling. Talkscovered
topicssuch asocean ciculation,ice/ocean modelling, data assimilation and
generalnumericalmodelling.

The projectwas successfulin securing an in-kind German Space Agency grant for
T ra SAR-X synthetic aperture radarimagery of the Sabrina Coast (inc luding  tten
GlacierIce Shelf and sumounding regions), valued at $250,000.

The projectalso had severalvisitors overthe reporting period. DrMic hael Dinniman
from Old Dominion Unive rsity, USA, visited in October 2016 to collaborate with
researchersonice-ocean modelling. DrRupert Gladstone from the Unive msity of
Ilapland, Finland visited fortwo monthsin January 2017 funded by the UTAS visiting
scholarsscheme to work with ACECRC researchers and students to furthercoupled
Ice sheet-Ocean modelling efforts. Dr'Thomas Zwingervisited forthree weeksin
March 2017 from CSC- ITCentre for Scienc e Itd in Helsinki, Finland funded by the
UTAS visiting sc holars scheme and in c onjunc tion with the Antarctic Gateway
Partnership to work with a numberofresearc hers and students using Emer ke
modellng software on a numberofprjects.

Research Project1.3 Sea Ice Processes and Change

Project Summary

Research Project 1.3 isaimed atimproving understanding ofthe processesofsea
ice growth and retreat to assess future changesin sea ice volume and extent and
therimpacton climate,biogeochemicalcycling and marine ecosystems.

Focussing on the Antarctic marginalice zone (MIZ) isimportant bec ause it forms the
highly-dynamic outerpartofthe cicumpolarsea-ice zone where the interaction of
atmosphere,ocean and ice is particulady intense. Processesoccuming there are
thoughtto play a key role in driving seasonalsea-ice advance and retreat, but we
lackeven fundamental knowledge ofthe interactionsand feedbacksand how
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these vary (and change) overspace and time. Thisresearch direction represents an
mportantstep towardsunderstanding observed changesin Antarctic sea-ice extent
and seasonality on time-sc ales from seasonsto centuries, and to improve the skillof
climate modelsin more accurately simulating current sea ice ¢ onditions. This will in
tumn give more confidence to modelprmjectionsof future sea ice change and
effects. The Antarctic MIZis also very important to primary produc tivity, the krill-
based Antarctic marine ecosystem and biogeochemicalcycles, and representsan
exc ellent o pportunity formulti-disc iplinary research acrossthe ACECRC
envionme nt, including the Atmosphere group.

Closerto the coast,landfastsea ice (fastice) and polynyasare two othermajor
elements ofthe interactive airocean-sea ice system thatare integral to Antarctica’s
role in globalclimate and oceancirculation —one asa namow yetconsolidated
interface between the ice-sheetmargin and packice/ocean, and the otherasthe
site of greatly-enhanced sea-ice production and salt input into the ocean. Both are
sensitive to climate change,and are closely elated. ACECRC research is foc using
onhow sea ice processesdrive dense shelf-waterformation and ocean-ice shelf
interactions, aswellasdetailing the role sea ice playsin ecosystem habitats and
carbon cycling.

The workinvolves remote sensing (analysisofsatellite and tagged-sealdata) and
modelling (high-resolution globalocean/sea ice/ice shelf), and islnked to extemal
multi-disc iplinary fieldworkon fastice involving strong collaboration between the
Australian and New Zealand Antarctic programs (AAS AAD Project 4298 led by ACE
CRC researchers). The overallobjective of the latterprjectisto expand the
measurementcapability for, and multi-disciplnary observationalrecord and
understanding of, Antarctic fastice charactersticsand processes, to assess the
mpactsofclimate change on physicaland biologicalelementsofthe coastalsea
ice zone. DrHeilisleading the mtemational Antarctic Fastlce Network, an ongoing
programme aimed atencouraging intemationalcooperation and standardisation in
fast-ice measurements around the continent (in concert with automatic weather
stations and autonomous instrument packages). Detailsare at:
http://seaice.acecrc.org.au/afin/

The Sea Ice Physics and Ecosystem eXperment Il (SIPEX-I[, 2012) yielded rich new
information aboutsea ice and snow coverthickness, mormphology and evolution in
the mnerpackice zone of East Antarctica. Multi-disc iplinary synthesisofdata from
this and the eadier SIPEXI1(2007) voyage, and the upscaling of these data to
regionalscales,isbeing outin thisprmjectand the workwillbe extended to the
widerEast Antarctic domain in associated worktowardsi mapping regional-sc ale
sea ice surface roughnessand freeboard using existing airbome data, and i)
providing a first estimate of East Antarctic sea-ice volume through melding of

sate llite , e xisting in situ and modelling data.

Research Activities 2016/17

A centrepiece ofthe projectisa continuation ofthe ‘AUV UnderSea Ice’ project,
based on extending the floe-scale packice work from SIPEX-Tacrssotherpartsof
the sea ice zone. This willbuild upon the tec hnical and scientific partne rship with the
WoodsHole Oceanographic Institution (WHOD). ACECRC scientists are joining WHO F
led projects on multiple intemationalsea ice voyages, by co-funding the AUV
equipment pool, contrbuting personnel and UAV capacity through the ARC funding
of Dr Guy Williams. By co-funding a second SeaBED-125 vehicle, whic h is the next
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generation oflow-cost, sea-ice specific AUVs, ACECRC wildecrease risk and
achieve enhanced research outcomesthroughincreased operational c apabilities.

™ date, ACECRC researchershave participated on the ONR-funded Arc tic
marginalice zone (MIZ) projecttemrmmed ‘Seastate’ n OctoberNovember2015 and
the NSF-funded ‘PIPERS voyage to the Ross Sea in April/May 2017. These voyages
extend the SIPEX-TAUV work to the Marginalk e Zone (MIZ), polynyas and inner
pack,acrosskeyregionsof Antarctic sea ice research.

Thisappmachisenabling ourparticipation in wordd-leading integrated sea ice

research voyagesand continued accessto the state-of-the-art AUV tec hnology.
Furthemore, thiscollaborative work willbuild ourcapacity forfuture Australian-led
integrated experiments in the East Antarctic sea ice zone (with some focuson the

MID).

There hasbeen a strong uptake and use of projectdata by both national and
intemational c ro ss-disciplinary studies (with c o-authorship) e.g., two papers

inve stigating the effectof Antarctic sea ice varability on southem elephant seal
foraging behaviourand ecology (Iabrousse etal, 2017 x2). Requests foruse of
projectfastice and widersea ice datasetsin research by third parties have
continued to be faily frequente.g.,towardsbiology/ecology studies. The sea ice
mformation isalso ofconsiderable importance n supportofotherworktowards
miestonesacrssthe ACECRC.

A new modelling analysisofcausesofthe recentrecord low and high Antarctic sea
ice extentsresulted in a papersubmitted to Geophysical Research Letters (Kusahara,
K,P.Reid G. D. Wiliams, R. Massom and H Hasumi(2017),’Anocean-sea ice model
study ofthe unprecedented Antarctic sea ice minimum in 2016’, Geophys. Res.
Letters —in revie w).

Anotherpapernearng completion forsubmission to Nature details the c ontribution
ofregionalsea ice lossto the nature and timing (triggering) of rec ent ic e -shelf
disinte gration e vents on the Antarc tic Peninsula since 1995, including the effectsof
fastice losson the 2008 and 2009 disinte grations of the Wilkins kc e Shelf (Massom et
al). This ground-breaking study isbased on synthesis of satellite, wave reanalysis and
ice shelf-wave-sea ice interaction modeldata. Results were presented atthe IGS
Symposium, Wellington, New Zealand, February 2017.

Analysisof fastice samplesfrom November-December2015 hasbegun afterthe
stranded science samples, sea-ice reeferlab MGS002 and science container
MSG026 retumed from Davis Station on V1 2016/17.

ASPeCtbridge-based observations have been undertaken on every c ontinental
Antarctic voyage in 2015/16 and 2016/17, pluscompletion ofice-radarac quisitions
for2016/17.

An ARC Discovery Grant wasawarded to Guy Wililams ‘Advancing Wave-lce Models
ofthe Marginalk e Zone with Autonomous Platforms’, to ge the r with ¢ 0 -Pls from NIWA
(Dr Alison Kohout), WHOI(Te d Maksym) and No rthe a ste m Unive rsity (Hanum ant
Singh). The grant ($254,000) will provide the necessary sensors forthe ACECRC

Se aBED-125 AUV ($US110Kco-investment by the ACECRC) and provide $50Kto
NIWA to supportthe wave-ice buoy project.
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D1s Phil Reid and Rob Massom are co-investigatorson a ne wly-funded multi-
disciplinary projectled by DrKatie Ieonard, within the Swiss Antarctic Cic umpolar
Expedition project. This study willme asure snowfalland sea-surface salinity (and
temperature) around Antarctica, and will potentially c astlight on whe the v/ the
extent to which ocean surface freshening may be contributing to observed change
in sea-ice coverage.

A philanthropic grantreceived by the ACECRC hasenabled DrSmon Alexanderto
place an OceanRain distometeron the MSThe Word. The instrument me asures the
size and numberofprecipitating waterdroplets and ice particles. The first c ruise to
the RossIce Shelfoccured in Jan-Feb 2017, and the measurement suite included
AAD radiometersand all-sky cameras. The data wilbe used to assess fre shwaterflux
into the Southem ocean forinvestigation ofsea ice processesand evaluation of
climate modelsimulations and satellite me asureme nts.

ACECRC scientists (Drs Rob Massom and Wil Hobbs) made a signific ant ¢ ontribution
to a new USNational Academy of Sciencesreporton “Antarctic Sea Ice Varability in
the Southem Climate-Ocean System” (Washington, DC: The National Academies
Press, d0i:10.17226/24696, 2017).

Continued leadership ofthe annual analysis of Antarc tic sea ice extent,
concentration and duration forthe annual NOAA/BAMS State ofthe Climate Report
thatis, inclusion of ne w re sults in the reports for2015 (Reid et al., 2016) and 2016

(Reid et al, in press). These annualreportseffectively entai “interim IPCC Asse ssment
reports”, and are therefore ofconsiderable inportance forinforming policy makers
regarding the cument state of Antarctic sea ice.

Key workisunderway toward merging the sea ice-ocean-ice shelf modelto the
atmosphere componentof ACCESS1.0,inorderto develop a fullycoupled climate
modelforassessing cirucmpolarsea ice behaviour. Thisisbeing conducted by Dr
Kusahara and DrMarsland, CSIRO.

Fastice mapping time seriesextended (Alex Fraser) — 2000 to present (and ongoing)
atlkm resolution in focusregions(Adélie/George VIand Coast, Mawson Coast,
Prydz Bay, Ross Sea), in supportofbiology/ecology studiesetc.

The projecthad severalvisitors overthe reporting period. A/ Pro f Je nnife r Hutc hing s
from Oregon State Unive rsity, USA, visited in September2016 to workon

ASPe Ct/ Assist unification and revisited in January 2017. DrMikko Iensu from FMIL
Finland, visited in September-October2016 to installanice-radarserveron the RSV
Aurora Australis. DrFabien Roquet from MISU, Sweden, visited in November-
December2016 to continue collaborative work with Dr Guy Wiliams on the use of
mstrumented elephantsealdata forassessing polynya ac tivity in East Antarctica.
ProfVincent Favierfrom the University of Grenoble Alpes, France, visited in January
2017 todisc uss the Antarctic traverse (R1.4) and AWSnetwork
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Research Project1.4 Antarctic Climate Variability of the Past 2,000
Years

Project Summary

Research Project 1.4 isusing ice core recordsto reconstructclimate changesin the
Antarctic region overrecent milenia in orderto characterise natural varability and
extend the instrumentalrecordsofrecentchange.

Detailed recordsofpastclimate improve understanding of global, hemispheric and
regionalclimate dynamics, including responses to naturaland anthropogenic
forcings. Such records also provide mprmved understanding of natural climate
varability on decadalto centennial time scales, and of changesoverthe
anthropogenic era.lce coresgive climate recordsthat mesh with the relatively short
mstrumentalrecords from Antarctica and high southem latitudes, which enable
globalreconstruc tions and allow the role of Antarctica on climate to be better
understood.lce coresare a unique source of pastclimate information asthey
record proxiesforboth climate responses, and the majorforcings (greenhouse
gases, solarvariability and volcanic aerosols). This projectis fully aligned with major
mtemationalice core and palaeoclimate iitiatives, and isproducing a range of
climate parametersthrough national and intemational collaboration.

Temperature and climate forcings: This project wil produc e a high resolution 2,000
yearclmate record, the fist from an inland East Antarc tic site. The 2,000 yearrecord
wilinclude information on snow accumulation rate, atmospheric temperatures
(from waterisotopes), greenhouse gas(GHG) forcing (from highly resolved CO2),
volcanic forcing (from sulphate), solarforcing (from 10 Be) and climate varnability
(SAM/ENSO). The Aurora Basin (ABN) record wilallow a high resolution assessmentof
the influence ofnatural solarand volcanic forcingson ourclimate, and the recent
anthropogenic influence of GHG forcing. This assessmentisofcrtical importance to
the climate modelling c ommunity, and wil 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 will also be used to constrain and evaluate the
modelsused to project future climate change. Also,recordsofCOz2and itsisotopes
wil improve ourunderstanding ofthe hemisphere gradientof CO2and gain a better
understanding ofthe carbon cycle.

Snow accumulation rate: Iinks between rainfall in South We st We ste m Australia and
snowfallat law Dome have been found from ourworkon the coast(van Ommen
and Morgan, 2010), and these links wil be furtherinvestigated using the ABN
accumulation series extending back 2,000 years. The precipitation regime atlaw
Dome differs signific 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). Probing the transition between the
two typesofrecord in c onjunc tion with high resolution data sets should provide for
much betterextraction ofa common climate signal Atpresent,itisnotwell
understood if proxy calibbration based largelyon clearsky precipitation recordscan
be applied to cyclonic precipitation; calibbration slopesforwaterisotopes differ
considerably atlaw Dome from those in the interior(van Ommen and Morgan,
1997; McMomow etal, 2004). The high resolution c ontinuous flow analysis proposed
forthiscore willyield annual resolution at this site. High-re solution recordsof snow
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accumulation are required by the modelling community to constrain and evaluate
climate system models.

Atmospheric vanability: Ice core proxy fingermprintsoflarge scale modes ofvarnability
such asthe Southem AnnularMode (SAM), I Nino Southem Oscillation (ENSO) and
the nterdecadalPacific Oscilation (IPO), are being derived and compared with
meteormlogicalmodeland reanalysisdata forvalidation. long term records provide
an understanding of natural vanability against which climate change detection and
attribution can be assessed, aswellasproviding a valuable record forthe
evaluation ofclimate system models. The high resolution ABNrecord wilbe
compared to the coastallaw Dome ice core record whic h 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 assessdecadal-to-centennial sc ale varability.
Thisresearch wil provide high resolution time-seriesofraw observablesto atleast
2000 years, interpreted in terms ofvarability in large scale atmospheric dynamics:
westedy winds, SAM, ENSO, and IPO. Additionally, application ofthese proxies to
reconstruct watercatc hment varability in Australia through hydmwlogicalmodelling is
being investigated.

Sea ice proxies (MSA and sea salts): Assessing changesin sea ice extent (overthe
longerperspective) is partic ulady important to understanding c urre nt tre nds. The
Iaw Dome Methanesulphonic Acid (MSA) record hasbeen used asa proxy ofsea
ice extentin the 80-140°Esector(Cumman et al., 2003) asevidence 0f20% decline
overthe last50 years. Recentdata from shalbw coresarund Antarctica support
the use of MSA data asa sea ice extent proxy (Fosteretal., 2006; Abram et al 2007).
Data from the more inland Mt Bro wn site sugge ststhat an inland site (such as ABN),
combined with a regional synthesismay provide a more circum-Antarctic sea ice
history. The MSA data from ABN wilbe tested asa proxy and calbrated against
satellite data to produce a 2000 yearlargerscale sea ice history. This work wil
direc tly c ontribute to the new IGBP-PAGES working group on sea ice proxies from ice
cores. Ourwork suggests that frost flowers c ontribute signific antly to the sea salt
budgetnearthe source (coast), however, thisinfluence becomesconsiderably
reduced inland atathigheraltitudes(Cuman et al, 2011). A seasonally resolved
record at ABN will allow the signature of such encrustationsin winterto be
mvestigated forthe fist time at an inland site, and will c o ntrlb ute signific antly to the
frost flowerdebate through comparsons with records from EPICA Dome C and Iaw
Dome. This wil provide valuable information to the debate on the strength of
competing sourcesand the interpretation ofsea saltlevelsinice cores, and whether
sea saltscan be used to reconstruct sea ice history.

Investigate sources and transport pathways: Dust and aemsol pollutant inputs to
Antarctica are powerfultracersofatmospheric circulation. Considerable debate
existsregarding the interpretation of dustrecords. Some investigators use non sea
salt (nss) Calcium asa proxy fordust (e.g. Rothlisbergeretal, 2002), howeverthe
proportion ofnss-Ca islow, producing o ften noisy, diffic ult to interpret, records(e.g.
Curmanetal, 1998). Amore direct measure oftermestrial dust is the use of aluminium,
monorrare earth elements such as Cerum (e.g. McConnellet al, 2007), and also the
use of particle counts and distrbutions (e.g. Delmonte et al, 2004). Howe ver a multi-
tracerapprach using a combination of alltec hniques wilbe 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 dustrecomds,
fire history, nformation on trace aerosolsourcesand atmospheric circulation
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streng th. This nformation from ABN, combined with existing Iaw Dome records wil
be used to improve a regional synthesisofclimate records from East Antarctica.
Although Patagonia is thoughtto be the dommant source ofdust found in
Antarctica (e.g. Rothlisbergeretal, 2002; Delmonte et al, 2004, Mc Connellet al,
2007), Australian dust sourcesmay be important for East Antarctica (e.g. Revel-
Rolland et al, 2006). Ourmultitracerapproach forABN 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 pastatmospheric vanability of cartbon monoxide, a
trace gasbeing the main reagent with the hydroxylradicalin the troposphere, and
thuskey foratmospheric c hemistry. n naturalc onditions, its main sourc e s in the
Southem hemisphere are the oxidation of methane, oxidation of non-methane
hydrocarmonsand biomassbuming. Available ice core recordsofCO changes
coverthe lastfew hundred years(Haanetal, GRL1996 ; Haan and Raynaud, Tt llus
1998 ; Wang etal, Science 2010). The coinvestigation ofthe carbon and oxygen
isotopic composition of CO show thatmostofthe observed centennial varability of
atmospheric CO canbe attrbuted to biomass buming changes, which may have
varied by asmuch as40% in the Southem hemisphere between the Medieval Wam
episode and the Little ke Age (Wang etal, Science 2010). ACO record from the
Aurora Basin would extend this CO history backin time. ksadded-value compared
with otherice coreswould be to enlarge the range of chemicalcomposition ofthe
ice surmounding the CO samples. Thiswilbe crticalto investigate smallbutmaybe
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. k would be interpreted asreflec ting mostly past biomass buming
changesin the Southem hemisphere and in particularin Australia.

Ice core recordsallow climate observations from instrumentsto be putin a long temm
contextand to revealclimate connectionsbetween Australia and Antarctica.
Working closely with intemational partners, a cicumpolarassessment willbe made
using climate history records from both archived and newly collected data.

Research Activities 2016/17

New worklooking atdeglacialand Holocene changesin sea salt speciesis
mproving ourunderstanding of mec hanisms (including sea ice) ofchange through
thisperiod. DrdJason Roberts hassubmitted a Iaw Dome age scale paperwhich
shows thisnew workand DrChris Plummeris working on the Holoc ene varnability
seen in the Iaw Dome record and understanding what the annualsea salt signal
represents and relationship with sea ice. Ourcollaborator, DrdJoel Pedro in Denmark
isworking on the deglacialchanges and relationship with the temperature gradient
between the coast and inland Antarctica.

A successful field expedition to Iaw Dome saw a complete 30m ice core and snow pit.
The field party consisted of DrMark Curran (AAD/ACECRC), Drdason Roberts (AAD/ACE
CRC), DrAdam Trevermow (ACE CRC), Dr Andrew Smith (ANSIO), and Ms Chelsea Iong
(UTAS). Thisprojectresulted bringing the Iaw Dome climate record up to 2017 and showed
high resolution 10Be and chemicalrecordsforcomparson. The projectalso functioned as

drll training and te sting forthe Mount Bown ice-core drlling project.
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A study published in the prestigiousjoumal Nature,led by A/Prof Nerlie Abram from
the Australian National University and co-authored by AAD and ACECRC
glaciologist DrMark Cuman, showed human-induced globalwaming began about
180 yearsago, much eadierthan previously thought, using climate data from ice
cores,corals, sedimentlayersand tree rings. The research found that waming in
partsofthe Southem Hemisphere wasdelayed up to 50 years, and that the
Antarctic continentisyetto show significantoverall waming. The study doesshow
significant regional waming in We st Antarc tica and the Antarctic Pe ninsula sinc e
the mid-20th ¢ e ntury, with wamming in these areasamong the mostrapid seen
anywhere on the globe. The study wasundertaken by a team of25 scientistsaspart
ofthe Past Global Changes (PAGES) 2k Conso rtium, from Australia (including the
ACECRC), the United States, Europe and Asia.

A successful proposalto conductice coring at Mt Brown in the 2017/18 summerled
by Dr'lessa Vance willsee a new ice core from East Antarctica spanning the last
1,000 — 2,000 yearsofclimate history. Peparationsare wellunderway forthis
fieldwork DrJason Roberts had a successfulfield season in Greenland (June 2017)
drilling ice coresand gaining valuable Danish drllexperience in preparation for Mt
Brown.

Dr Brett Paul was successful in the last AAS round for his capillary ion chromatography
projectlooking atultra-low volume/ultra-high re solution ic e -c ore analysis. This will fa c ilita te
increasing resolution we can extract out ofice cores and improve studies such as the

Vance rainfallre ¢ o nstruc tion work

Engagement with Dr Anthony Kiem from the University of Newc astle regarding hydrology
work continued during the reporting period. h addition to this collaboration, $150K from
the Queensland govermment was granted to Drs Anthony Kiem and Tessa Vance for SEQ

drought rec onstruc tion wo rk.

Dr Chris Plummer commenced a technical position within the ice core team to
establish an ice core melterand as Mt Brown te c hnic al assistant. This will establish a
continuous flow meltersystem which can produce continuousisotope and chemical
samplesformuch quic keranalysis than traditional methods.

Research Project2.1 Carbon Uptake and Chemical Change

Project Summary

Research Project 2.1 isdetermining whe therthe Southem Ocean wil c ontinue to
moderate climate change via uptake ofatmospheric CO2, quantify regional and
seasonalvarationsin the extentofocean acidification, and examining iron supply
as the limiting nutre nt underpinning Southem Ocean produc tivity. The project wil
asse ss the evolving Southem Oceancaron dioxide and oxygen uptake,
acidification, and iron supply. k wil de te rmine the interplay of natural and
anthropogenic factorsthatmediate regionaland temporal varability in the se
changes,asa base forunderstanding biological responses. The work will ¢ o ntrib ute
to the efforts ofthe intemationalresearch community and others on the links
between climate change,ocean circulation, biogeochemistry, and primary
produc tivity.

The ocean absortbs CO2 from the atmosphere, slowing the rate ofclimate change
onland. The Southem Ocean takesup more atmospheric COz2than any other
latitude band. Thisuptake wilnotcontinue atcumentratesifocean waming
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reducesthe rate at which the surface oceancan absorb atmospheric COyq, if
decreasing overtuming circulation reducesits transferto the deep ocean, orif
biologicalchangesreduce the transformation of CO2into organic matter. The
pathwaysofCOz2uptake are complex, mvolving thatlowerlmb ofthe meridional
overtuming circ ulation thatis influenced by ocean interac tions with the cryosphere
(modulating the formation of Antarc tic Bottom Water) and the upperlimb that
involvesprocessesin the Subantarctic Zone, including interac tions with c hanging
boundary curmrents such asthe East Australian Curmrent. These pathways are further
modulated by biological processesthattransform CO: into organic matter(via
photosynthesis) and allow thiscaron to reach the deep sea in sinking particles
ratherthan via the circulation. None ofthese pathwaysare wellquantified, and their
relative importance varies with the timescalesofinterest. The upperlimb isdominant
on the decadalscale, the owerlimb on centennial to milennial scales, and the
biologicalpump on longertimescales. Sustained observations ofinterannual and
interdecadalvarationsin modem uptake,complemented by processstudies for
projection of future changes and the testing ofthese projectionsagainst past
varations, are required to improve this situation. Inprovement of this situation is a
key focusforProject2.1 especially via the Southem Ocean Time Series and SR3
signature projects and the new carbon postdoctoralappointment.

The Southem Ocean and Antarctica hosticonic ecosystemsofhigh conservation
value, including deep ocean communities that are only now being discovered.
These ecosystemsare atrisk from globalchangesincluding physicalchangessuch
aslossofsea ice habitatand ocean waming, and chemicalchangessuch as
ocean acidification from COz uptake, and changesin the supply of the trace metal
iron, whic h limits phyto plankton gro wth in the Southem Ocean. Thistrace element
control also affects phytoplankton speciescomposition and physiology and the
cycling of othernutrient elements, and thus the struc ture ofthe entire marne
ecosystem. Production also affectsthe mpactsofocean acidification, because
phytoplankton growth rmoves CO2 and thuscountersthe anthropogenic

acidific ation.

Changing iron supply is the least understood forcing on ocean ecosystems. Since
mon is actively taken up into phytoplankton, and transferred througho ut the
foodweb, including removalby particle settling and remineralisation in deep waters,
the assessmentofitsavaiability isquite complexand cannotbe judged from
dissolved ion levelsin suface watersalone. Recentintemationaladvancesin
chemicaloceanographic techniquesfortrace elements now allow the
measurementofion associated with different phases(dissolved and particulate),
intemalbiologicalrecycling and iron export from surface waters. The dominant new
imon fluxesmay be associated with the particulate phase, and particles thus
representan important transport vectorfortrace metalsin the marine ecosystem,
although theirbioavailability ortransferinto a bioavailable frac tion remains

unc ertain. Surveys of iron distributions and processstudies of ron transformations are
needed to advance understanding ofthe potential forsignificant changesin
prmary produc tion, and thusimpactson foodwebsand carbon cycling.
Inprovementof thissituationisa key focusforProject 2.1, especially via the SR3,
Southem Ocean Tme Series (SOTS) moorngs, and Kerguelen region field projects,
and the two new postdoctoraltrace element appointments.
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Research Activities 2016/17

Assessing ocean change requires sustained commitment, and this yeare xem plified
thateffort by canying out workon the two longe st running ACE CRC signature
projects: the SR3repeathydmwgraphic section from Thsmania to Antarctica and the
Southem Ocean Time Series.

The SR3 repeatsection,led by Research Project 1.1, hasbeen a mainstay of
Australian contributions to globalefforts to understand the role ofthe oceanin
climate change, with se quential sponsorship by WOCE, CLIVAR, and now GO-SHIP.
The southem end ofthe SR3repeatsection ofthe Southem Ocean between Hobart
and Antarctica wassuccessfullycompleted in 2016/17 aboard the RV Aurom
Australison voyage V2. The use ofthe icebreakerallowed expanded work on the
biogeochemistrty of ocean-cryosphere interactions, with carbon system
measurements on the southem end ofthe section and nearthe Mertz, htten and
Ninnis glaciers (led by DrBronte Tlbrook), and carbon system and ron sampling in
sea ice and seawater(led by DrDelphine Iannuzelin collaboration with VIMSand
ECU). Mean CO: flux wasanorderofmagnitude higherin the Me rtz/ Ninnis than in
the Dalton polynya. High subsurface particulate organic carbonlevelsin allthree
polynyassuggestshigh organic carbon exportlate in the summerseason. Extremely
high particulate Fe atthe base ofthe sea-ice in front ofthe Ttten glaciermay
derive from ice shelf melt waters. Onboard experments found thatiron and carbon
leached from melting sea ice did not stimulate biologicalac tivity. Instead, lightor
grazing pressure may exert limitation on algalbiomassin thisarea, at thistime of
year. Furtherevaluation isunderway via comparison to V2 pho to synthe tic
parameters, algaltaxonomy and krllabundances. nterpretation ofthese and other
field results, and planning forfuture studies, is supported by implementation of the
IIM-1D sea ice biogeochemicalmodel(in collaboration with Dr Martin
Vancopppenolle from COCEAN, Fance.

The remainderofthe SR3 transect willbe completed in 2017/18 on the RV

hve stigator, with the carbon system workto include additionaltracersofairsea
exchange (radiocarbon measurementsin collaboration with WHOIand Princeton)
and new instrumentation to measure 3COz. The team willalso be providing
calibration data forpHsensorson biogeochemically equipped profiing floats forthe
Princetonled SOCCOM project, and wilbe collaborating ondeployment and
calibration of new surface pCOz2driftersdeveloped by JAMSIEC (Japan). The
biogeochemistty work willexpand to cany out a full GEOTRACES suite of
observationsofmore than 20 trace elementsand theirisotopesin theirdissolved and
particulate forms, including iron whic h is the primary driverof Southem Ocean
primary production, and radiogenic isotopes which inform paleoclimate

re c onstruc tions. The biogeochemistry component willbe led by DrAndrew Bowie,
who wasrecentlyelected asco-chairofits inte mational Scie ntific Ste e ring
Committee).

In addition to this SR3 fieldwork, new efforts were made to extractvalue from the
long term SR3 time series. Reanalysisofthe carbon system from the past 20 yearsof
SR3 repeatswascamed out, including partitioning changesacrmsswatermasses
and separating them into those caused by changesin circulation versus uptake of
anthropogenic CO2. Thiscomprehensive work(led by DrPaula Conde-Pardo, in
pressin the Biogeosciences“Oceansin a High CO2 Word IV” special volume)
suggeststhatincreased upwelling in Antarctic waters,driven by increased we stedy
winds, releasesold CO2to the atmosphere, butthat thisismore than offsetby
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uptake in subantarctic waters. Thisprovidesdeeperunderstanding of the causesof
changesin airsea COz2exchange observed using the globalcompilation ofsurface
pCO:zvaluesobtained from underway me asure me nts. The late st version o f this e ffo rt,
SOCATversion 5, wasreleased in June 2017 (www.soc at.info ), with 21.5 million
uniformly quality-c ontrolled, surface ocean fCO2 fugacity ofcarbon dioxide
observations from 1957 to January 2017 forthe globaloceansand coastal seas. The
Tbrookcarmbon team led the Southern Oceancomponentof SOCATand are major
contrbutorsofdata forthe region. Previous SR3 results also c ontributed to the
understanding ofthe wle ofiron asa limiting mic ro -nutrie nt forocean produc tivity,
which was synthesized in an article descrbing the diverse sourcesofiron and its
cycling processes and intricate linkages with the oceancarbon and nitrogen pumps
(led by UTAS-ACEvisiting sc holarDr Alessandmw Thgliabue with DrAndrew Bowie and
Dr Philip Boyd (R2.2) asco-authors and published in the prestigious joumal Nature in
February 2017).

The Southem Ocean Tme Series (SOTS) annualredeploymentofan automated suite
ofmoorngswassuccessfully completed on RV e stigatorvoyage INV2017_02. 'This
yearsaw expanded workon trace element cycling with deploymentofan
automated sampleron the SOFS-6 mooring designed to obtain a first everhigh
resolution seasonalcycle ofiron availability (led by DrPierVan derMerwe), and
examination of remineralisation processesin the mesopelagic zone, which control
the retention versuslossofiron from surface waters (via collaboration with the ACE
R2.2/IMAS-AGP/ANUteam). This wo rk will furthe rthe delivery to the 2017/18 R2.1
mile stone to buid "new perspectivesbuiltoncarbon cycling by synthe sising high
frequency automated observations using the Southem Ocean Tme Series (SO'TS)”,
which isalleady welladvanced with paperson COzcycling and ocean produc tivity
published previously (Weeding and Tull, 2014; Shadwicket al, 2015) and new work
thisyearshowed thata diverse phytoplankton community c ontrlbutesto carbon
uptake throughoutthe summer, even aftersilicon depletion affects diatom
communities (workled by DrRuth Erksen, in pre ss in Marine Ecology Pro g re ss Serie s).
Strong collaboration with the Australian Gateway Project (AGP) also led to
assessmentofthe role ofeddies transiting the subantarc tic front in the uptake of
CO2in the subantarctic zone (led by AGP s DrSebastien Moreau and published in
GlobalBiogeochemical Cycles).

There wasalso good progresson sample and data analysis from last season’smajor
field programs Kaxis (the Kerguelen Axisbiogeographic surveyled by R2.3) and
HEOBI(Heard Earth Ocean Biosphere Interac tions). Results were synthesised at
project workshopsin IMASHobart (HEOBD) in November2016 and AAD King ston (K
axis) in February 2017, and paperswilbe presented atthe Symposium on Kerguelen
Plateau Marine Ecosystem and Fisheriesat CCAMIRHobartin November2017. Peer
reviewed articlesare ontrackto follow in a specialissue of Deep-Sea Research IL
This work will addre ss mile stone R2.1.1 ‘hon inputsand carbon cycling responses
downstream ofthe Kerguelen-Heard landsexamined’.

An Australia-wide aerosol sampling program (led by DrAndre w Bowie ) asse ssing the
le ofthe atmosphere in delivering trac e metals and nutrie nts to the ocean, which
consistsof both time-seriesatland based sitesand large-scale surveyson-board
voyagesof RV hhvestigator, wasexpanded in 2016/17. The ACECRC supports the
Southem Oceansectorofthisprogram, and this wilinclude additional observations
ofatmospheric deposition along SR3 and SOTSin the coming year.
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DrCathryn Wynn-Edwardsjoined the program asa marine analytical chemist
responsible forthe SOTSsediment trap program sample processing and analysis. She
isadvancing the processing ofthe back-log of information thathasaccumulated
since departure ofthe previousmarine analytical chemist in 2015.

Dr Christina Schallenberg, who had previously joined the team to participate in the
Kaxisprogram, extended herinvolvementby winning a Canadian postdoctoral
fello wship (which wilbe co-funded by the ACECRC for2 years),to lookatbio-
opticalindicesof phytoplankton physiologic al status, especially stressinduced by
lackofiron. She also completed a 3 month contract with us to implement quality
controlof SOTSfluorescence and backscattersensordata (funded by IMOS),
leading to a published QC manualand delivery of quality controlled data forthe
period 2008-2016 to MO Sand AODN.

DrAndrew Ienton (CSIRO) joined the team and immediately made important
mpacts with publications on the pathwaysofanthropogenic CO2 uptake into the
ocean interior, the progress and plausible future ofocean acidific ation in Australian
waters, and the likelihood thateffortsto remove CO2 from the atmosphere willbe
countermanded by retum of anthropogenic CO2 from the ocean.

DrBronte Tlbwok attended a GEOSS Asia-Pac ific partne rship workshop in Japan
(January 2017) to discussocean acidification and consider GEO SSalignment with
GOA-ON forthe June 2017 meeting in New York on UNDP Sustainable Development
Goalsforthe Oceans,including 14.3 on Ocean Acidity. Bronte servesasco-chairof
the GlobalOcean Acidification Observing Network (GOA-ON), contributed to the
UN Oceansmeeting on Sustainable Development Goalon ocean acidity (June
2017), and is working with IOC/UNESCO and the Intemational Atomic Energy
Agency to furtherdevelop the observing netwo 1k, including in the Southem Ocean.
The GlobalOcean Acidification Observing Networkcreated a data portalforocean
acidification thatbecame online in August 2016 and wilinclude Southem Ocean
data from the ACECRC (http://goa-on.org).

DrAndrew Bowie waselected asco-chairofthe Scientific Steering Committee of
the mtemational GEOTRACESprogram. He hasformedy served atco-chairofthe
Data Management Committee and was fundamentalto the c onstruc tion and
delivery of the second GEOTRACESIntermediate Data Productreleased in August
2017. ACECRC researchershave played a lead mle in the provision of Australian
data to the Data Productfollowing eadierocean sections in the Pac ific, hdian and
Southem Oceans.

Dr'lom Tullparticipated in the Aus-India Strategic Research Fund Robotic Ocean
Observations workshop in Perth in December2016 to advance the developmentof
Indian Ocean observing networks. One outcome was synthesisofdata (led by
CSIRO’s DrBozena Wojtasie wicz and in review in Joumal of Marine Systems) from 10
profiing floatsdeployed in the Arabian Sea by Indian nationalagencies NIO and
INCOIS This work documents the distibution of denitrifying mic robial c o mmunitie s
(estimated from opticalbackscatter) in hypoxic waters (estimated from optode
sensors) and suggeststhatisitlimited to more oxygen depleted waters than
expected, pethapsbecause grazing pressure can remove these microbes
everywhere exceptin the very core ofthe low oxygen “dead zones”. This work
shows the powerofthisautonomoustechnology and helpsto develop the case for
anexpanded Australian Bogeochemical Argo program forconsideration of future
funding by MOSand potentially the ACECRC renewalbid. Dr'iullalso accepted a
position as Distinguished Visiting Scientist at the State Key laboratory forthe Marine
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Envirnment at Xiamen University, China and tookleave without pay to be in
residence there in July-August 2017, to workon optimization of spe c trome tric nutrie nt
sensors, and theirapplication to assessment of coastal eutrophic ation.

R2.1 welcomed severalnew PhD students. Inis Duprat started an AGP funded PhD in
August 2016 on the bio-availability of iron in the sea ice envimnment with ACE CRC
superviso1s Drs Delphine Iannuzeland Kaus Meiners. Cristina Genovese started an
AGP funded PhD in December2016 on the role oforganic ligandson the Fe cycle in
polarwaters with ACE CRC supervisors Drs Delphine Iannuzel and Kathrin Wuttig,
and participated in the Aurora Australis V2 to collect samplesforherand Iuis’s PhD
projects. French co-tutelle PhD student Manon Tonnard retumed to ACEin 2017 to
complete her PhD studying the ion organic complexation around the Heard-
Kerguelen archipelago, with ACECRC supervisors DrAndrew Bowie and DrPiervan
derMerwe.

Research Project 2.2 Biological Responses to Environmental Change

Project Summary

Research Project 2.2 isinvestigating how key Southem Ocean biota respond to
multiple physicaland chemicalchanges, such as waming and acidific ation.

Climate change and oceanacidification are considered to be majorthreats to
Southem Ocean ecosystem struc ture and func tion. Potential impac ts identified in
the Fifth Assessment Report published by the Intergovemmental Panelon Climate
Change in 2014 include polewamnd shifts in geographic al distrib utions, population
collapsesorlocalextinctions, failure oflarge-scale animal migrations, changesin the
seasonaltiming ofbiologicalevents, and changesin food avaiability and food web
struc ture .

Microbesatthe base ofthe foodweb controlthe flow ofenergy into foodwebsand
the biological pump (through phytoplankton primary produc tion), and mediate the
recycling ofkey plant nutrie nts such asnitrate and iron (through he te ro tro phic
bactera). Studiesat high latitudeshave alleady identified that the c ommunity
composition ofthe speciesand groupsthatcomprise the base ofthe foodweb are
likely to be altered by changing oceanic and sea ice conditions. Changing
conditbonsmay also dire ctly influence higherlevelsin the foodweb, which can
create notjustbottom up, butalso top-down pressures. The potential formany
consequential pressuresmay alterthe predator-prey relationships, which may in tum
cause changesin the relative importance ofdifferent energy pathways. At pre sent,
energy transferto highertrophic levelsis primarly through Antarc tic krill (Eup ha usia
superba). Change may give rise to a copepod-fish pathway becoming more
mportantin some areas.

Sea ice isa majordriverof Southem Ocean food webs. From studiesin the West
Antarc tic Peninsula region, recruitment and abundance ofkrllis hypothesised to be
dependenton the extentof wintersea ice. The mechanisms proposed forthis
relationship hinge on the reliance ofkiill (partic ulady krlllarvae) on the microbial
communities that grow on the underside ofsea ice. Krillfeed on the se c ommunitie s
during times when food in the watercolumn is scarce. Whe the r this relationship holds
true forthe different sectorsarmund Antarctica remaimsunclear. Understanding
regionaldifferencesin the dependencyofpelagic food webson sea ice conditions
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iscrticalfora properassessmentofthe mpactsofchanging sea ice conditionson
Antarctic marne ecosystems.

Expermental studiesin controlled environnments ofthe physiology of ke ystone
speciesorgroups, particulady atlowertrophic levels(bactera, phytoplankton,
zooplankton and Antarctic krll) wilenable an assessmentofthe responsesof
species—to both individual and multiple envionnme ntal stre ssors —to c hanging
envimnmentalconditions are more likely to occur. These studies willalso be used to
characterise theirlife history and population dynamicsin models which wilbe used
to predictthe fate of phytoplankton, zooplankton and krll in the Southem Ocean
undervarious IPCC scenarios and fishing regimes.

Research Activities 2016/17

Furtherresearch into how Southem Ocean ecosystemsare responding to the
impactsofclimate change wasconducted in both shipboard and lab-based
experments. Dr Ruth Erkse n, Dr Ko heiMatsuno and Ms Christine Weldric k (PI- Dr
Kemie Swadling) participated in the Unitaka-maru voyage along the 110Emerdian
in January 2017. Thisisan on-going collaboration between Japan and Australia to
study Southem Ocean ecosystems. On thisvoyage, the Australian partic ipants
camed outsuccessfulcollection of samples,ranocean acidification experimentson
pteropods(calcifying zooplankton), and a suite oflive zooplankton were captured
for furtherexpermentation backinlab-based studies in Hobart. Mr Sa to shi Nira zuka
(postgraduate student of TUMSAT) worked with Dr Kemmie Swadling and DrSo
Kawaguchion fish larvae samples from the Umitaka-maru cruise between January
and August 2017.

Oceanacidification experiments on krill and the collection oflive krll took place on
the Aurora Australia V2 (2016/17, PIs DrSwadlng and DrKawaguchi) and were very
suc c e ssful. Also on thisvoyage, the vesse'sacoustic echo-sounderwascalbrated in
cold-water. Thiscalbration isimportant forproc e ssing kril and fish ac o ustic s from
2015 and 2016 voyages, including KAxis. The 200 KHz sounderwasunable to be
calibrated on the voyage,and wastheoretically calibbrated. A seriesof
envimnmentalmanipulation experiments on mesozooplankton were also
conducted during a successfulsummerseason at Dumontd’Urvile (PI-Dr Swadling)
in East Antarctica.

Inlab-based enviimnmentalmanipulation experiments at IMASundersimulated
polarand subpolarconditions, Dr Kriste n Karsh (PI— Dr Philip Boyd) conducted a
furthersuite of studies on the jointeffectsoftemperature and trace metalsupply on
phytoplankton. These experiments buit on priorwork from January to Aprl 2016 with
US visiting sc ie ntists from USC, Ios Angeles, and they pinpointed forthe first time
tipping pointsabove which there wasa pronounced decline in phyto plankton
growth rates. Analysisofthe samplesand assaysfrom a major(thatis, a whole
community from microbesto crustacean zooplankton) subantarc tic multi-stre ssor
(warmming; acidific ation; nutrie nt supply; imadiance; ron supply) fac torial ma tric
experment continued. Analysisranged from chemicalthrough to molecular
biologicalassays, which are cumently being prepared asa manuscript for submission
to an ntemational peerreviewed joumal Findings from DrKristen Karsh's and Dr
Marion Fourquez's manipulation studies with polarphytoplankton and microbes were
presented atthe ACECRC 2016 Sympo sium.
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DrPhilip Boyd synthesised the findings—from microbesto krll—forboth lab and field
studies and presented them (“ACEprjectR2.2 Biological Responsesto Envinnment
Change: A primer) to the Research Users forum at the ShineDome, Canbema, 6 April
2017. There wasconsiderable interest from research usersin the new data on
phytoplankton envinnmental tipping pointsin a wamerSouthem ocean. DrSnead
Collins (an experimental evolutionary biologist at the Unive rsity o f Edinburgh) worked
with DrBoyd and DrKarsh in March and April 2017 on the evolutionary implic atio ns
ofthe thermmaltipping pointsthat were evident for Southem Ocean phytoplankton.

Profe ssors Philippe Koubbiand Jean-Baptiste Favier(Unive rsité Pierre et Marie Curie,
Paris) worked with DrKemie Swadling on theirlong-term projectexamining sea ice,
zooplankton and fish at Dumont d’ Urville in Ea st Antarc tica. Dr Philip Boyd is
continuing hiscollaboration with DrHena Litchman from the Unive wsity o f Mic higan
on the differential susc e ptibility of organisms across multiple trophic levels to
complexocean change,and they recently submitted a manuscriptto an
intemational peerreviewed joumal

DrPhilip Boyd chaired two conferencesin July 2016; the 2nd Gordon Research
Conference onOcean GlobalChange Biology in New Hampshire; and the SCOR
WG 149 on Changing Ocean Biological Systemsin the US. DrBoyd wasawarded 20K
Euro to convene a workshop (June 2017) to develop a Best Practice Guide to
designing experiments on multiple oceanic driverson marine biota by the IAEA. Dr
Kemie Swadling and PhD student Christine Weldrick were awarded grants from
ANSIO and the Holsworth Foundation to undertake analysisofstable isotopesof
Southem Ocean pteropods. DrKlaus Meinerswasawarded the Hanse-

Wisse nsc ha fts-Ko lle g (HWK) - Euro pe an Institute of Advanced Studies fello wship to
workat AWIlate 2017.

DrEun Jin Yang (Korean PolarRese arch Institute ) is visiting Dr Klaus Meiners from April
2017 unti March 2018 to workon sea-ice algae and envionmental drive 1s.

Research Project 2.3 Status and Tre nds in Ec osystems

Project Summary

Research Project 2.3 is assessing the current status and trendsofphysicalhabitat,
individual species,amd Southem Ocean ecosystemsasa whole, and the likelihood
of future states.

Marine ecosystemsprovide a broad and importantrange ofservicesto people and
the envimrnment, from food securty to sewage disposal They are also significantin
the globalcarmoncycle, playing an importantrole in sequestering carbon from the
atmosphere. These ecosystemsare changing and wilcontinue to change overat
le ast the next 100 yearsasthe ozone layerrecoversand asclimate change and
ocean acidification continue to modify ocean habitats. Govermments and
administrators aiming to minimise iInpactsonecosystem servicesneed policy and
regulatory frameworksthatcan respond in a timely mannerand without c ausing
rapid upheavalsin how marine ecosystemsare used and conserved. Forexample,
how to manage the rapidly expanding kil fishe ry within a changing ecosystem,
mncluding changesasa result ofthe recovery of whale and seal populations from
past exploitation.
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Climate change posesgreaterdifficultiesforpolicy makersand managersthan the
usual formsofenvimnmental managementbecause the effectsofactionsare not
seen mmediately;increased concentration of greenhouse gases will likely re sult in
changesto ecosystemsonly aftermany decades, asdemonstrated by the 50-year
time frame expected forthe recovery of the ozone hole aftercessation ofemissions
ofozone-depleting substances.

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

e mbusteady-waming indicatorsofchange;

e r1bustassessmentsofthe likelihood of diffe re nt future statesofecosystem
servicesgiven different managementoptionsorscenarios; and

e mechanismsforadjusting managementoptionsto take accountofnew
info rm a tio n.

The recent Fifth Asse ssment Review ofthe Intergovemmental Panelon Climate
Change descnbeshow these capabilities are essential forthe Southem Ocean but
are currently poordy developed. hitiativesin SCAR, SCOR and IMBER provid e
mportant forumsforcoordinating and achieving these capabilities by 2020. This
projectwilplay an integraland leading role in the se initiative s, partic ulady in
delivering these capabilities forthe Indian Sectorofthe Southem Ocean.

The projecthasa quantitative framework to undertake ecosystem assessments, with
a preliminary assessmentmade in the first year, and will use existing models, data
setsand scenarios of future envirnnmentalchange. kisidentifying key gapsand
unc ertainties to guide priorties forboth thispmwjectand Research Project 2.2. Existing
modelsand data are being used to design a cost-effective field program to obtain
new data required to resolve uncertaintie s in status and trends and to improve
modelperformance. Thisprojectiscombining workacrossthe ACECRC and
mtemational programsto deliverup-to-date, quantitative asse ssments foruse by the
Australian Govemment, IPCC, CCAMIR, IWC and otherbodiesasa basisfor
managementin the region.

Research Activities 2016/17

A frameworkforassessing dynamicsand change of Southem Ocean ecosystems
hasprogressed with publication of statisticalmodelsand predictionsforalgae and
krll in sea ice habitats (Melboume-Thomasetal 2016, Meinersetal2017) and a
comprehensive assessmentofchange in habitatsin generalis nearing public ation.

Sample processing forthe Kerguelen Axismarine science voyage (2016) isnearng
completion and manuscripts are in progress (to be published in a specialissue in
Deep Sea Research I.

Good progresshasalso beenmade on the development and mplementation ofan
ensemble ofecosystem modelsforevaluating the likelihood of future ec osystem
states in the Indian Sectorofthe Southem Ocean. The East Antarctic Atlantismodel
isrunning and isundergoing calibration. Othercomponentsofthe modelensemble
thathave been developed orare cunently underdevelopmentinclude: size-based
modelsforthe Kerguelen Plateau, an implementation of the French SEAPODYM
model(a stage-based modelforfish-based ecosystems) forthe Indian Sector,
particle tracking modelsand massbalance foodweb models. The ACECRC hasa
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significant role in the European Union Mesopelagic Southem Ocean Predators and
Prey (MESOPP) Project, whic h is fusing acoustic data with ecosystem modelling and
assessmentsofpredatorforaging areas. Eisprimarily aimed atbuilding cooperation
between EUand Australia with the intention ofleading to a biggerprmwjectin the
future. The work of MESOPP hasbeen agreed to be ofgreatimportance to CCAMIR
by CCAMIR s Working Group on Ec osystem Monitoring and Management (WG-
EMM).

The consultation draft of the new position analysis “Managing Change in Southem
Ocean Fcosystems” waspresented to end-usersata Research Userforum held in
Canbema on 6th April 2017. This position analysis update s the Australian Govemment
and the community on the latestdevelopmentsin research into the impactson
climate change on Southem Ocean ecosystems, explainsthe techniquesthatare
being used, those thatare being developed, and the future developmentoftools
capable ofreflecting the complexity of climate change impactson Southem
Ocean ecosystems. It explains the intemational framework underpinning this wo rk
and identifies issues forconsideration in policy develo pme nt.

The projectteam hascontributed to a new risk asse ssment framework forspatially
managing the krill fishery in CCAMIR. t was presented to WG-EMM at its 2016 mid -
yearmeeting and progressed to adoption atthe October2016 meeting of
CCAMIR.

The ACECRC conference on Marine Ecosystem Assessmentforthe Southem Ocean
wilbe held in Hobart in Aprl 2018 (www.measo2018.aq). Abstract submissions and
registrations have been opened forthisconference and SCARhave endorsed a
numberofactivities associated with MEASO, including working towards
benchmarking Southem Ocean ecosystemsin 2022 and the establishmentofa plan
forbiologicalobserving in the Southem Ocean Observing System (SOOS). A day-
long Policy Forum willalso be held aspart ofthe Marine Ecosystem Assessment for
the Southem Ocean (MEASO 18) conference in Hobart in Aprl 2018.

DrAndrew Constable hasbeen appointed co-chairof SOOSforthe next3 years
ending in 2020 and DrdJess Melboume-Thomashasbeen invited to be a lead author
on PolarRegionsin the IPCC Special Reporton the Oceansand Cryosphere.

3 Educ ation and Taining
Education

The ACECRC education program contnuesto be supported by, and provided
through, the Unive rsity o f Tasm ania’s Institute for Marine and Antarc tic Studies
(IMAS). Students study a range oftopicsrelevant to Antarctica and the Southem
Ocean. The ACECRC also supportsa smallnumberofstudents at 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
undergraduates from otherbackgrounds(e.g., Arts) do enrmlin first-ye ar Antarc tic
studie s units taught by IMAS.

During the reporting period, 60 (FIE) students were involved in PhD studiesrelated to
the ACECRC, including 9 commencing students. There were also 13 completions. Of
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the 13 PhD studentsthat graduated during the reporting period, 6 are in po st-
doctoral positions at partnerinstitutions. A further7 graduated PhD students are in
post-doctoralpositionsoverseas. There have been strong employment outcomes for
thisyear s PhD graduates, who continue to develop outstanding professional
careers. Allofthese outcomesare wellabove Commonwealth milestone targetsfor
the year.

The ACECRC currently providesfinancial supportto 16 PhD stud e nts through top-up
scholarships, which are awarded ona competitive basis. Six ofthese were awarded
during the reporting perod.

In total, 34 UTAS staff and 52 non-unive rsity staff inc luding in-kind c ontributed staff
were involved in PhD supe rvision.

Atotalof128 student were admitted into the Bachelorof Marine and Antarc tic
Science during the reporting period with 15 completing. This course hassuperseded
both ofthe Bachelorof Antarctic Science and the Bachelorof Marine Science.
There are stillc urrently 4 undergraduate studentsadmitted in the Bachelorof
Antarc tic Science with a further2 c ontinuing the Bachelorof Marine Science. A
signficant numberofthese undergraduate studentsare expected to go on to higher
degreesat UTAS with good potential forthe ACECRC to attractthem into research
projectsrelevant to Antarctica and the Southem Ocean.

Two Honours studentscommenced since July 2016 with five Hono urs stud e nts
graduating during the reporting period (Nicolas Pittman, Priya Kitc hener, Aidan
Bind o ff, Thha Cowen, Veda Malpress). One ofthe graduated Honours students has
since commenced a PhD.

Asperthe Deed of Variation in March 2016, the Masterseduc ational mile stones
have beenremoved from the Educ ation milestones.

The ACECRC will continue to work closely with IMASto improve visibility of projec ts
and enhance student re c ruitme nt.

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

Two ACECRC PhD students, Mao Morand Christne Weldric k, were suc c e ssful in
applying to a new intem program being run by the National Institute of Polar
Research, whichisan ACECRC partner. Both spent fourweeks at NIPRin Fe bruary-
March to work with Japanese colleagueson theirprojectsand to follow up on field
workundertaken aboard the Japanese vessel Unitaka Maru.

PhD student Paige Kelly won the AMSA Allen Award (to support an outstanding
postgraduate studentto attend an mtemationalconference, in the field of marne
science).

Furthemore, the free onlne marne and Antarctic science c ourse whic h is run
through the Open2Study program of Open Unive rsitie s Australia, ¢ onsisting of 37
short videosand fourmodules, attracted many students during the reporting period.
Subjectmaterialcoversthe fullspectrum of activity undertaken by IMAS. Prof Craig
Johnson (IMAS) and Drdessica Melboume-Thomas (AAD and ACECRC) pre sent the
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course. Asof18 October2017, 19,942 students have taken the course; 90,559 videos
have been watched; and 5,172 classroom postshave beenmade.

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 staffand studentson whatother
colleaguesorstudents are cunrently working on, promote discussion, feedbackand
collaboration, and faciliate mteraction with colleaguesand students from different
01g anisations.

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

Summ e r Inte mship Program

The ACECRC summerinte mship program wasestablished in December2015 with
two ntemshipsoffered each year, providing stud e nts with the o ppo rtunity to
undertake an 8-12 weekpmjectalongside some the of wordd’sleading scientists. The
prwojectswilbe focused on Antarctic and Southem Oceanresearch and wilbe
available ona competitive basis to undergraduate students nterested in pursuing a
careerin Antarctic and/ormarine science. The two projectsavaiable during the
reporting period were:

Te ACECRC intem program again attracted over30 applic ations this year. The two
successfulcandidates were both from interstate. Jordan Brook from the Unive rsity of
Queensland undertook the R1.1 projectsupervised by DrSte phanie Downes (The
le ofthe westedies in altering subduc tion hotspots and anthropogenic carbon
uptake) and Max Rintoul from ANUundertook the R2.2 projectsupervised by Prof
Philip Boyd (Desktop study ofmethodsemployed to study the biologicaleffectsof
multiple oc eanic stressors).

The inte mship program allows forundergraduate students the opportunity to attend
seminars, planning meetings, and gain experience working in a supportive,
collegiate research envimnment. The 17/18 inte mship round is cumently advertised.

Work experience

The ACECRC and IMASestablished a workexperience program during the re porting
period to deal with the large influx ofrequests. Several high sc hool students were
hosted by IMASand the ACECRC during the reporting period to experience all
aspectsof Antarctic and Marine research firsthand and also to betterunderstand
future careeroptions within the Antarctic and Marine science field.

4 Utilisa tion

The ACECRC undertooka wide variety of activities to communic ate ourresearch
outcomesto maximise awareness and uptake of ourscientific work. Outreach
activities have taken place with elected representative, policy makers and the
public, as wellas within the science community. These included bre fings to
politicians and representativesacrossalllevelofgovemment; public lectures, school
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visits and science festivals; and regularreview with key govermmentdepartments
such asDepartment of Envimrnment and Energy, and Department of Industry,
Innovation and Science,commercial participants,and ACECRC’s essential and
otherresearch partic ipants.

During the reporting period, the ACECRC hosted two key events, a symposium and
aresearch userforum forend-users, attended by 217 delegates.

ACECRC Symposium

The ACECRC held its 2016 Symposium in Hobart on 4-5 August. The fistday featured
presentations from end usersand researchersarund the broad theme ofemerging
Australian climate science prorties. Speakersincluded Emma Herd (Inve stor Group
on Climate Change), David Milar(Department of Defence) and Ilan Swan (Alpine
Resorts Coordinating Counci). Day two showcased recent science highlights from
eachofthe ACECRC research projects. Over180 individuals registered forthe
event, including staff members, partneragency representatives, departmental staff
and MPs.

Canberma Research User Forum

The ACECRC hosted a one-day Research UserForum on 6 April 2017 at the Shine
Dome in Canbema. Researchers from the R1.2 and R2.3 programs presented
consultation drafts of two new Position Analysis publications (see below). Feedback
and input from the event helped shape the content ofthe finaldocuments.

Two new ACECRC Position Analysis publications were produced by the R1.2 and
R2.3 programs, in co-ordination with the Public Affairs Manager. Both are avaiable
on the ACECRCs Publicationspage.

- Position Analysis: The Antarctic Ice Sheet and Sea Ievel
Sc ie ntific ¢ ontributors: David Gwyther, Sue Cook, Ben Galton Fenzi, Alex Fraser,
Felicity Graham, Kazuya Kusahara, Adam Tevernow, lenneke Jong, Jason
Roberts, Ste ve Rintoul, Anthony Worby, Taisvan Ommen

- Position Analysis: Managing Southem Ocean Ecosystems
Sc ie ntific contributors: Andrew J. Constable, Jessica Melboume-Thomas, Rowan
Trebilc o, Anthony J. Press, Marcus Haward

CRC Showcase

The ACECRC hosted a display atthe 2017 CRC Showcase forthe CRC Association’s
AnnualConference (‘Collaborate | hnovate’) from May 23-25 n the Great Hallof
Padiament House in Canbema. The event provided an opportunity forelec ted
representatives, seniordepartmentalstaffand foreign embassy staffto leam about
current CRC research activities. The ACECRC and AAD jointly funded imadiation of
three new demonstrationice cores, to be the primary focus ofthe display. Dr'ltssa
Vance attended, and spoke with attendeesaboutherrecentresearch outcomes
on Australia-Antarctica climate teleconnections. The demonstration cores,
measuring around 80cm, are available forfuture publicity and outreach activities by
both AAD and ACECRC.
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Drbm Remenyiwasamong five CRC eady careerresearchers from around
Australia chosen to delivera short presentation abouttheirworkatthe Conference
dinner. Fnalists in the Eardy CareerResearcherShowcase were selected on the basis
ofa 30-second video outlining theirresearch. DrRemenyisvideo isavaiable on the
CRCA website: http://crca.asn.au/annualconference/showcasing-eady-career
researc hers/ecrfinalists-2017/.

5 Communic a tions

The ACECRC undertook a significant numberofactivitie s during 2016-17 to
communicate ts workto a broad audience. Ethasbeen a busy year, with media
metric sindic ating thatthe ACECRC’s public profile hascontinued to grow in
Australian and inte mational markets.

Staffparticipated in a variety of important outreach events, including the 2016 ACE
CRC Symposium, the CRC Showcase,a Canbera Research User Forum and a
variety ofeducationalevents such asthe popularFestivalof Bight deasin Hobart.

Participation by staffin online self-publishing continued to grow, with two ACECRC
researchersnow ranked among the top five Unive 1sity of Taismania ¢ ontrbuto rs to
The Conversation.

These and otheractivitie s have enabled the ACECRC to meetorexceed most
targets set out in the Communic ations Strate gy relating to media coverage,
publicationsand outreach. Akey area forimprovement remains traffic volume to
ACECRC’smain website, where metricsremained stable at oughly 70-80 page
views perday, but the annualgrowth target of20% wasnotmet.

Media Highlights

The ACECRC’smedia monitoring and analytic sindic ate that Australian audience
reach continued to grow during the reporting period, up by about 10% on the
previousperiod. Thismay be attlbutable, in some measure, to an increase in the
volume ofcold callsto the ACECRC from joumalists seeking comment on bre aking
stories —one ofthe benefitsofbeing able to provide c onsiste nt, re sponsive and high
quality sc ie ntific e xp e rtise.

Two large spikeswere observed mmedia coverage during the period. The fist, in
February 2017 wasdriven mostly by intere st in the record low Antarctic summersea
ice extent. The second, in May appearsmostly linked to intemational interestin a
large, green coastalalgalbloom in Antarctica firstobserved by ACECRC staff
member, Drdan Lieser. Othernotable media coverage during the period focused
on:

e 'The imminent, and laterobserved, calving ofa large iceberg from Larsen C
Ice Shelf

e [Escalating firr dangerin the Tasmanian Wildeme ss World Heritage Area
Continued coverage of B tten Glacierthinning

e 'The “Homeward Bound” women in polarscience voyage

Audience Reach

Audience reach figuresprovided below are from the Meltwaterme dia mo nito ring
service,and are anestimate ofthe total potential audience for storie s mentioning
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the ACECRC and/oritsstaff members. iguresare calculated using an ind ustry
standard modelbased on publicly available circulation data.
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Media Highlights

TasWeekend: Antarctic voyage to promote women in scie ntific and political
spheres, The Mercury, 27 November2017
http://www.themercury.com.au/news/tasmania/tasweekend-antarc tic-voyage-to-

promo te -wom e n-in-sc ie ntific -and -p o litic al-sphe re s/ne ws-
story/17¢ 7dce 1d 646880bfb6b337e5¢c 58625f
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How much longercan Antarctica’s hostile ocean delay globalwaming ?,
Nature.com, 16 November2016
http://www.nature.com/news/how-much-longercan-antarctica-s-hostile-ocean-
delay-global-waming-1.20978

Fire risk in Word Hentage area needsmore research ahead of longer, drnier
summers, ABC News, 20 December2016
http://www.abc.net.au/news/2016-12-20/wo rd -he rita g e -risk-fire -threat-needs-more -
research/8136788

Wideme ssfirrspose ‘majorchallenge, says new TWWHA re port, The Me rc ury, 20
December2016

http://www.themerc ury.com.au/news/politic s/ wild e me ss-fire s-pose-major
challenge-says-new-twwha-report/ne ws-story/64e Obfe fdb83410770c 28d 03a63bb4e 3

Fozenseasparntto allow explorersa glimpse ofdying glaciers secrets, The
Australians, 17 December2016

http://www.theaustralian.com.au/news/nation/fro zen-seas-part-to-allow-e xplore rs-
a-glimpse-of-dying-glaciers-secrets/ne ws-

story/1d 6b8bc 1f0096d 3ffc 3c 53a4ac33b4a9

One Of Antarctica’s Bigge st Glaciers Is Me king Because Of Warm Sea Water, The
Huffington Post, 20 December2016
http://www.huffingtonpost.com.au/2016/12/19/one-of-antarcticas-biggest-glaciers-

ismelting-because-of-wam/

hteriew:glaciologist Juson Robertsin Antarctica, The Guardian, 20 January 2017
https://www.theguardian.com/wodd/vide 0/2017/jan/20/inte rvie w-jaso n-ro b e rts-
antarctica-video

Antarctica iceberg Larsen C held togetherby 20km of connected ice shelf, The
ExaminerNewspaper, 11 Jan 2017
http://www.examiner.com.au/story/4398792/iceberg-poised-to-crac k-from -
antarc tic -ic e -she 1f/

Unfroze n in Time, The Huffington Post, February 2017
http://storie s.huffingtonpost.com.au/antarctica/?utm hp refzau-homepage

Lsten up:a plan to help scientistsget theirresearch heard by decision-make rs,
Australasian Science, Feb 2017. Quoted: DrBen Galton Fenzi

AsAustralia scorches, sea ice spread around Antarctica hitsa recomd bw, Sydney
Moming Herald, 19 Feb 2017. Quoted: Drdan Lieser

Antarctic sea floorfim to support application to make Sabrina Coast a Marnne
Protected Area, ABC Radio Australia, 27 February 2017. Quoted: DrAndrew
Constable

Antarctic sea ice obliterate s’ previous minimum record, in re markable reverse,
Sydney Moming Herald, 01 March 2017. Quoted: DrdJan Lieser

UNrecomdsAntarctica’s highest everte mpemtures, Econews, 02 March 2017

Huge expenment’:The continent that climate change hasnotforgotten, Sydney
Moming Herald, 04 March 2017. Quoted: Drdan Lieser
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Antarctic sea ice islean and green, NASA Earth Observatory, 09 March 2017.
Quoted: Drdan lieser

GIOBALSHOCK: The Antarctic is tuming IUMINO US G REEN, The Express, 15 March
2017

Weid greenice floatsin Antarctic harbour, Huffington Post, 15 March 2017

Happy Saint Paddy’s Day?!Algae Tums Antarctic ke Green, Sputnik News, 15 March
2017

hve stigatorheadsto Southem Ocean forclimate research, MOS, 19 March 2017.
Quoted: ProfTom Tull

Tasmanian economy gains $180m from Antarctic sector, but scie ntists wome d, ABC
News, 04 April 2017. Quoted: ProfTony Worby

Antarctica’ssleeping ice giant could wake soon, Nature, 12 Apnl2017. Quoted: Dr
Thsvan Omen

Sate lite eye on Earth — March 2017 in Picture s, The Guardian, 26 April 2017. Quoted:
Drdan Lieser

Ominoussignsforlarsen C Ice Shelf, The Science Show, ABC Radio National, 10 June
2017. Quoted: Sue Cook

Professional Development

Efforts continued during the period to provide practicalmedia skills training to staff
members, to encourage greaterparticipation in the public arena and to grow the
ACECRC’s stable of communicators. Thisincluded a one-day media training session
forstudents and postdoctoralresearc hers, jointly hosted by ¢ ommunic a tions
personnel from IMASand ACECRC. Furthersessions are planned forlate 2017. The
Public Affairs Managerhasalso conducted regularone-on-coaching sessions with
staff and students to assist with preparation formedia interviews and public
appearances.

DrSue Cookwasamong 10 eardycareerresearc hersshortlisted fora place in the
ABC’s scientist-in-residence program, 70 p Fve Under40. Unfortunately, DrCook did
not make the final five, but waslaterinterviewed by one ofthe panellsts, Robyn
Williams, about herwork for ABC Radio National's Science Show.

Online communic ations

The ACECRC communic ations strategy setsouta targetof20% yearon-yeargrowth
in visitorvolume forthe website. This target wasnotmet during 2016-17, with traffic to
the website remaining roughly the same asthe previousyear, at 70-80 page views
perday. The Public Affairs Managerisreviewing the undedying factors, and has
soughtextemaladvice onrecommended means fordriving traffic growth (search
engine optimisation, Google Adwords, etc).

The ACECRC isactivelymanaging, ordeveloping, two otherweb domains:

climate futures.org.au
A standalone website hasbeendeveloped to showcase the workofthe Climate
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Futures group. The site, containing detailsof Climate Futures projects, media releases
and othermaterals, waslaunched atthe ACECRC Symposium in August.

www.measo2018.0rg
A centralinformation point forthe planned MEASO 2018 conference to be hosted
by the ACECRC.

acecrc.org.au
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6 SMEEngagement

Overthe lastyearwe have successfully completed two projectsin collaboration
with SGSEconomics and Planning, an SMEaswellasbeing a formal‘Other
Participant’ in the ACECRC. The first wasa small, rapid project conducting a cost

e ffectivene ss analysis forthe NSW Office of Envimnment and Hertage. Shotly after,
the ACECRC contributed on a much largerpiece of work, the Alpine Resort Future s
Vulnerability Assessment (Socialand Economic).

Inboth cases,the ACECRC provided domain specific expertise both in a
proceduralororganisational context (such asunderstanding the scientific research
sectorand appropriate contacts, nformation ordata sources),and inanacademic
context(eg. reviewing existing lite rature ; providing expert analysisoradvice on
climate change and itsimpac ts).

Both projectshave been successfully completed and the working relationship has
proven to be productive, with inte re st from both the ACECRC and SGSEconomic s
and Planning looking forward to future collaborations.

The ACECRC also continuesto be an active contributorto the Tasmanian Polar
Network, a group of businesses and scientific organisationsbased in Tasmania, that
allhave a common focuson serving commermrial and scientific ac tivity in the
Antarc tic, sub-Antarc tic and the Southem Ocean.
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7 Intellectual property management/ Commercialisation

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

The value ofthe ACECRC’sIPcanbe measured by its socialand envionnmental
mpact. Asa public good CRC, the ACECRC aimsto make itsresearch outputs
widely and freely available. The ACECRC doesnotseekcommercial retums from its
IP, c o nsiste nt with the terms ofthe Antarctic Tre aty System to which Australia is a
signatory.

The ACECRC IPcomprisesresearch outputsdocumented and published in peer-
reviewed joumalsand public-ready documents such as position analysesand report
cards. Data setsinclude those collected aspartof Antarctic fieldworkas well asthe
outputsofclimate models,suchassea-ice and ice-sheetmodels(and the sea-ice
web-toolnow with TPAC). These are allpublicly available through re positorie s suc h
asthe Australian Antarctic Data Centre, Tasmanian Partnership forAdvanced
Computing, and the Integrated Marine Observing System. These data sets provide
invaluable public-good assetsforresearchersnow and in the future.

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

In particular, the ACECRC isplaying an importantrole in improving the parameters
thatfeed into climate change and sea levelrise projectionsand underpin any
adaptation response. The ACECRC haspioneered waysto provide its information in
a user-friendly format. Thisinformation hasinformed govemment policies and

ind ustry strategy in many areas.

Forexample, the ACECRC remains a very significant contributorto the IPCC
Assessment process. ACECRC scientists are engaged in discussions on the timing
and processforthe Sixth Assessment Report which isdue to be finalised in time for
the first UNFCCC globalstocktake when countries wil review progresstowards their
goalofkeeping globalwaming to wellbelow 2°C while pursuing e ffots to limit it to
1.5°C.

Two areas of ACECRC activity have attracted a levelofcommercial inte re st. The se
are the impactsofsea-levelrise on the Australian coastline and fine-scale climate
change modellng.

e 'The ACECRC sea-levelrise impactspmwjectdelivered a web-based tool, Canute
thatenables end usersto assessthe likelihood ofcoastalflooding underdifferent
sea levelrise scenarios.

e 'The Climate FuturesforThsmania project wasdeveloped via a funding model,
whic h sits outside the CRC program. kwasa requirement of the funding model
that the data and outputsbe placed in the public domain. The Climate Futures
Thsmania reports are being utilised by a wide varety of users, including State and
localgovemment, and private busine sse s including ¢ onsulting firms.
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The ACECRC did notenvisage securing any commercial retum on eitherof the se
projects,both of which have now been successfully transitioned to other
organisations forongoing management. Any furtherdevelopment ofthe products
would require substantial additional funding and should the private sector pursue
such a strategy, there isno expected retum to the ACECRC.

Te 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.

8 Govemance - board, committee and key staff

The ACECRC isan unincorporated joint venture comprsing of7 core and 14
supporting partners, or‘otherparticipants’. The participating organisations have a
Centre Agentagreement with UIASwhich providesthat UIASac ts as the legalentity
forthe ACECRC inrespectofsuchmattersascontracts, financial transactions and
taxation. The seven Essential Participants are bound by the Participants Agreeme nt,
and the OtherParticipants Agreements set out the duties and commitments of the
remaining 14 parties.
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The govemance and management structure of ACECRC isasfollows(asat30 June 2017):

Sub-committees:
Budget, Finance and Risk Board
Remuneration, Nominations and Assessment
| Management Committees:
Executive
CEO Laboratory users
Computing

Other Consultancies

Administration and Fellowships

Oceans and Cryosphere Program Carbon and Ecosystems Program

1 1 1

11 1.2 13 1.4 21 2.2 2.3 Centre Agent
BOARD" MANAGEMENT TEAM ~ EXECUTIVE COMMITTEE * LAB USERS COMMITTEE * COMPUTING COMMITTEE *
Katherine Woodthorpe — Chair Tony Worby — CEO (Chair) Tony Worby — CEQ (Chair) Pamela Quayle — ACE Lab Mgr Jason Roberts — Co-Chair
Tony Coleman — Independent Mark Kelleher — Deputy CEO Mark Kelleher — Deputy CEO (Chair) Ben Galton-Fenzi — Co-Chair

Gordon Hagart — Independent
Nick Gales — AAD

Graham Hawke —BoM

Ken Lee — CSIRO

Brigid Heywood — UTAS
Malcolm Thompson — Dept. of
Environment

Tony Worby — Ex officio

Gwen Fenton — Ex officio

Mark Kelleher — Board Secretary

David Reilly — Public Affairs Mgr
Wenneke ten Hout (0.8) — Admin
Mgr

Claire Rutherford (0.4) — Admin

David Reilly — Public Affairs Manager
Wenneke ten Hout — Exec
Secretary/Education

Steve Rintoul — Program Leader

Tas van Ommen — Program Leader
Tom Trull — Program Leader

Andrew Constable — Program Leader
Nathan Bindoff — University
liaison/Climate Futures

Jason Roberts — Co-chair, Computing
Committee

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

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 c onstituted with a view to balancing the skillsand experience ofits
members,and operatesin accordance with the provisions ofthe Partic ipants'
Agreement.

The Board comprises (i) an independent Chairman, (i) one representative from
each Australian Essential Partic ipant, (ii) one representative ofthe Tasmanian
Govemment, (iv) one representative ofthe Australian Department of Envionnment
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, MrMalcolm Thompson commenced on the Board after
the Department ofthe Enviornment and Energy representative scat wasvacated
late 2015 by MrSteven Kennedy. DrKenneth Iee resigned from the CSIRO late 2016
and wasreplaced onthe ACECRC Board by DrAndreas Schiller. MrGreg Johannes
resigned from the Board late 2016 with MrMaitk Sayerappointed asthe Thsmanian
Govemment representative from June 2017. DrRob Murdoch from NIWA joined the
May 2017 Board meeting asan observer.

Board meetingsare held every quarter. During thisreporting period, meetings were
held on 3 August 2016, 17 November2016 (including Annual General Meeting), 24
February 2017 and 12 May 2017.
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Board Members (in alphabetical order)

Name Role Key Skills Independent/ Numberof
Organisation meetings
MrTny Coleman Board -Highlevelexecutive management experience in Independent 3/4
Member private enterprise
- Fnancialaudit, actuarial and risk management
e Xp e rtise
-Commercial objec tivity and independence from
CRC participants
DrGwen Fenton Ex-Offic io -Highlevelscience planning and coordination Australian 4/4
experience Antarc tic
-Highlevelnational and intemationalexperience in Divisio n
science and policy (Essential
-Highlevelscience expertise in stable isotop analysis Participant)
ofmarne food webs
DrNick Gales Board -Highlevelnational and intemationalexperience in Australian 3/4
Member science and policy Antarc tic
-Highlevelscience expertise in applied marne Divisio n
mammalconservation science (Essential
- Australian Marine Mammal Centre le ad e rship Partic ipant)
MrGordon Hagart Board - Extensive experience in financial seric e s inc luding Independent 4/4
Member inve stme nt
- Extensive experience inleadership and management
atseniorlevels
Mr Graham Hawke Board - Extensive experience in research leadership and Bureauof 4/4
Member management at senior & mstitutionallevels Meteomwlogy

-Broad relevantdomain expertise in climate and
atmospherc science
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Name Role Key Skills Independent/ Numberof
Organisation meetings
Prof Brigid Heywood Boad - Extensive experience inresearch leadership and Unive rsity o f 3/4
Member management at senior & institutionallevels Thsm ania (commenced
-Broad and extensive expertise in biologicalsciences (Essential November
Participant) 2015)
MrGreg Johannes Board -Highlevelexecutive management experience in Thsmanian 1/2 (resigned
Member both policy and operationalmwlesin the public and Govemment December
private sector (Other 2016)
- Substantial and wide ranging Board experience in Partic ipant)
both the research and community sector
-Iead State Govemment re presentative in national
negotiationsunderCouncilof Australian Gove mments
(COAG)onclmate change policy,legislation and
re gulation
MrMalc olm Boad -Highlevelmanagement skills Departmentof 3/4
Thompson Member - Extensive experience in govemment and public Environment
policy (Essential
Participant)
DrKenneth Iee Board - Extensive experience in research leadership and Commonwealth 1/4 (unti
Member management at senior & mstitutionallevels Sc ie ntific and October2016)
-Broad relevantdomain expertise in climate and Ind ustrial
marmne science, in particulardevelopment and Research
application of emerging technologiesin ocean Organisation
sciences (CSIRO)
(Essential
Partic ipant)
DrAndreas Schiller Boad -Highlevelnational and intemationalexperience in Commonwealth 2/3
Member science and policy Sc ie ntific and (commenced

Ind ustnal
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Name Role Key Skills Independent/ Numberof
Organisation meetings
-Highlevelleadership and administrative experience Research November
-High relevantexpertise in climate change, coupled- Organisation 2016)
ocean atmosphere models,and ocean forecasting (CSIRO)
syste ms. (Essential
Participant)
Drny Worby Ex-O ffic io -Highlevelleadership and administrative experience ACECRC 4/4
- Extensive experience in govermment and public
policy
-High relevant domain expertise in climate and
marne science and policy
Dr Kathe rine Chair -Highlevelmanagement skills Independent 4/4
Woodthome -Highlevel Board skills

-Broad experience on audit committees - Ventracor,
Agenix and chaired the Audit Committee of Australian
CancerTechnologiesItd and Insearch
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The Board hastwo sub-committees. The Budget, Audit and Risk (BAR) sub-c ommitte e
mncludes2 Board directorsand an independentdirectoras Chairofthe committee.
The primary objective of the Budget Audit and Riskcommittee is to monitor and
provide effective superision of managements financial and risk re po rting
processes, and review the adequacy ofintemal control systems to ensure accurate,
timely and properfinancial and riskre porting. The BARcommittee meton 25
October2016 and 27 Aprl 2017. The committee reportsto the Board asapproprate,
through its Chair.

The Nominations, Remuneration and Assessmentcommittee includes fourmembers.
kis Chaired by the ACECRC Board Chair,and hasa majority ofindependent
members. The primary objective ofthe Nomination, Remuneration and Assessment
Committe e is to assist the Board in fulfilling its re sponsibilitie s by re vie wing, ad vising
and making ecommendations to the Board on the matters pertaining to CEO and
Board memberremuneration, rec ruitment, perfformance appraisal, and succession

planning. This committee met in July 2016 to review the CEO’s KPE.

The Executive Committe e

The ACECRC executive bringstogethersenioradministrative staffand program
leadersona quartedy basisto reporton progress agaimst mile stonesand discuss
priority ac tivitie s. Me etings were held on 20 July 2016, 8 November2016, 6 February
2017, and 18 May 2017.

Name Role Key Skills Organisation
Prof Projectleaderl.1, Computing/research ACE
Nathan Clm ate Futures; CRC/TPAC
Bind o ff Dire c tor TaAsm anian
Partne rship for
Advanced Computing
(TPAC)
DrAndrew Program Ieader, Research ACE
Constable Carbon and CRC/AAD
Ecosystems Pogram
MrMark Deputy CEO (from Fnance/Govemance ACECRC
Kelleher October2014)
MrDavid Public Affairs Manager Communications/’Media ACECRC
Reilly (from September2014)
DrStephen Program Ieader, Researcher ACE
Rinto ul Oceansand CRC/CSIRO
Cryosphere Program
Drdason Researcher, Co-chair Research/computing ACE
Roberts ACECRC Computing CRC/AAD
Committe e
Ms Administration Manager Administration/Education ACECRC
We nne ke
ten Hout
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Name Role Key Skills Organisation

Prof Program Ieader, Researcher ACE

Thomas Carbon and CRC/CSIRO

Trull Ecosystems Pogram

DrTasvan Program Ieader, Research ACE

Ommen Oceansand CRC/AAD
Cryosphere Program

Dr'ny CEO Management/Govemance ACECRC

Worby

Iaboratory Users Committe e

The Iaboratory Users Committee re pre sents the ACECRC laboratory’sbrmad
multidisc iplinary usercommunity and advisesmanagementon allissues affecting
users of the facilities. Ms Pamela Quayle is Chairforthis committe e. During the
reporting period, the laboratory users’ committee meton 1 February 2017 with
addition smallerlab meeting ofthe trace metalteam and the ice core group held
re gulady throughout the reporting period. Atleastone personofeachresearch
group attendsthese meetings with any students that workin the laboratores also
mvited. A separate hydrofluoric acid first aid response workshop washeld on 22

February 2017.

Name Role Organisation

MrHby Bolton Iaboratory Manager IMAS

MrNis Jansen Iaboratory technician —lab 304 IMAS

DrDiana Davies Researcher—1lab 308 ACECRC

DrAndrew Moy Researcher—1lab 312 AAD

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

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

DrAdam Tevermow Researcher—1lab 310 ACECRC

DrPiervander Researcher—1lab 306 ACECRC

Merwe

Computing Committee

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 Exec utive
Committee and CEO. The ACECRC Computing Committee willmeetevery quarter
two weekspriorto the scheduled ACECRC Executive meetingsormore fre quently

asnecessary.
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Member Role Organisation
Mr Antony Cave/ Mr Tze UTAS IT're pre se nta tive UTAS
Feng low
DrStuart Comey Researcher ACECRC
Brendon Davey NECTAR TPAC
re pre se nta tive / Unix
DrBen Galton-Fenzi(co- Researcher AAD
chair)
DrJason Roberts (co- Researcher AAD
chain)
Ms Wenneke ten Hout Administration Manager- ACECRC
secretary
Ms Chen Zhao PhD student UTAS
re pre se nta tive
Key Staff
Staff Member Role Organisation % Time
Pro f Nathan Bind o ff IPCC AR5 —coordinating lead ACECRC/IMAS 50%
authorand Projectleader—
1.1
Dr Phillip Bo yd Projectleader—pmject2.2 ACECRC/IMAS 20%
A/Prof Andrew Bowie Projectleader—pmject2.1 ACECRC/IMAS 50%
Prof Richard Projectleader—pmject1.2 ACECRC/IMAS 20%
Coleman
DrAndrew Constable Program Ieader—Caronand ACECRC/AAD 65%
Ec o systems
DrMark Cumran Projectleader—pmjectl.4 ACECRC/AAD 80%
Dr Ben Galton-Fenzi Projectleader—pmject1.2 ACECRC/AAD 80%
DrSo Kawaguchi Projectleader—pmject2.2 ACECRC/AAD 60%
MrMark Kelleher Deputy CEO (fom October ACECRC 100%
2014)
DrRob Massom Projectleader—pmject1.3 ACECRC/AAD 80%
DrJessica Melboume- Projectleader—pmject2.3 ACECRC/AAD 70%
Thomas
DrKlaus Meiners Projectleader—pmject2.2 ACECRC/AAD 80%
MrDavid Reily Public Affairs Manager (from ACECRC 100%
September2014)
Dr Ste phe n Rinto ul Program leader—-Oceansand ACECRC/CSIRO 50%
Cryosphere
Ms Wenneke ten Hout Administration Manager ACECRC 80%

46



Staff Member Role Organisation % Time

ProfTom Tull Program leader—Carbonand ACECRC/CSIRO 50%
Ecosystems

DrTasvan Ommen Program Ieader— Oceansand ACECRC/AAD 60%
Cryosphere

Dr Guy Williams Projectleader—pmject1.3 ACECRC/IMAS 50%

Drny Worby CEO ACECRC 100%

9 Participants

The commitmentofthe sevencore partnersto the ACECRC remains strong. Ourtwo
intemationalcore partners, NIWA and AWL are closely engaged with the ACECRC.
Anew ACECRC/AWIvisitorexchange program hasbeen developed and
commenced 2017. A NIWA representative participated in the ACECRC Sympo sium
in August 2016.

ACECRC participants during the reporting period

Participant's Participant ABN orACN Organisation type
name type

Alfred Wegener  Essential NA Govemmentresearch
Institute of Polar stitute

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 (O &A)

Department of Esse ntial 34 190 894 983 Govemment
Environment

National Institute  Esse ntial NA Govemmentresearch
of Waterand mstitute

Atmosphernc

Research Itd

(NIWA), New

Ze aland

University of Essential 30 764 374 782 Unive rsity
Tasmania (UTAS)
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Participant's Participant ABN orACN Organisation type
name type

Centre forPolar Other NA Re se arc h mstitute
Oceanography

and Modelling

(CPOM),

Unive rsity

College Iondon,

Curtin University  Other 99 143 842 569 Unive ity

Institute of Low Other NA Re se arc h mstitute
Temperature

Science (ILIS),

Hokkaido

Unive rsity, Japan

National Institute Other NA Govemmentresearch
ofPolar institute

Research (NIPR),

Japan

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

Thsmanian Other 84 531 577 304 Govemment
Govemment
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Participant’s Participant ABN orACN Organisation type
name type

Vrje 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

There were no changesto participants during the reporting period.

10 Collaboration

ACECRC isa collaborative joint venture of21 national and inte ma tio nal institutio ns.
Butbeyond thisformalorganisationallevel partnership, collaboration is the basic
modelforallourresearch activities. n total, acrossitsresearch program, the ACE
CRC collaborates with 100 domestic and intemational organisations. Of the se, there
are 27 Australian, 3 New Zealand, 9 Asian, 24 North American, 1 South Americ an,
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 ntemationalcollaborators, there are 36 unive rsitie s, 2 from ind ustry/ priva te
sector, and 35 research institutio ns/ o rg anisa tio ns.

In particularduring the year, the ACECRC hosted orled a numberofmajor
intemational workshops and othersimiarevents, inc luding:

- 'The ACECRC, along with the Antarctic Gate way Partnership and IMAS,
suc c e ssfully hosted the 2017 Asia-Pacific Regional Ocean Modelling System
Workshop, 17-21 October2016. This workshop was attended by neady 100
inte mational scientists and strongly promoted Tasmania asa hub of polarocean
modelling.

- Hosted by CRC partner, AWL ACEscientistsled a highly suc c e sful inte mational
workshop to furtherdevelop a stratgey forobserving the oceansunderAntarc tic
sea ice and ice shelves.

11 Financial Management

Te ACECRC completed the 2016-17 financialyearwith a cash balance of $1,988k.
Thisreflec ts the defermalof $648k ofcapital equipment purc hases nto the 2017-18
fmnancialyear,accumulated nterest ncome and extemalfundsof $453k, together
with re-profiling of Expensesto reflect adjusted voyage schedules. The overall five
yearprogramme remainson trackin respectofmilestone delivery.
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Table 1

Totals for2016-17 Projected Totals for5 years

Actual | Agrmt | Diff | % Diff | Actual/ Proj | Agrmt Diff | % Diff
Employee
Expenses 4,010 | 3,750 | 260 7 18,309 | 16,642 | 1,667 10
Supplier
Expenses 1,289 1,847 | -558 -30 5917 | 7,680 | -1,763 -23
Capital 0 112 | -112 | -100 1,891 973 918 94
OtherExpenses 0 0 0 0 200 753 -553 -73
TOTAL
EXPENSES 5,299 | 5,709 | -410 -7 26,317 | 26,048 269 1

The vanationsin Expensesin 2016-17 were due mainly to defemmalof$648kofcapital
equipment into the 2017-18 financial year, with the most significantcomponentof
thisbeing defermalof$312k purchasesof Argotfloats (allofthisequipmentisnow
classified ascapitalcompared some categorised asexpensesin the original
budget) inorderto secure the mostrecent software update. Additionalinte re st and
otherextemalincome of$207k, provided funding foradditional c ontrac t e xte nsio ns
forstaff where thisprovided improved delivery capability formile stones.

Cash flow management actions taken durng the first three years meant that there is
no requirement fora $553k overdraft facility (included in OtherExpenses) to cover
previously forecast deficits in the middle years of thistem.

Projected 5 yeartotalsshow that additional extermnal and interest income totalling
$822k, along with $845k in net savingsin suppliercapitalexpenses willunderpin a
numberofcontractextensions forresearch staff, reflected in the forecastemployee
expensesvarance of $1,667k, that will support inproved delivery of program
mile sto ne s.

Sta ff and non-staff c ontributions from participants were on track to the amount
committed in the budget, apart from the following:

Table 1(a) Number (FIE) of Staff in-
kind Conitributions
Partic ipants Amount Amount
Contributed Committed

(FIE) (FIE)
Australian Antarc tic Division 21.7 28.6
Unive rsity o f Tasm ania 6.4 6.6
CSIRO 5.7 3.5
Iaboratoire d' Etudesen Géophysique et
Océanographie Spatiales (IEGOYS) 0.7 1.2
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SGSEconomic s and Planning Pty Itd 0.12 0.2
Institute of low Temperature Science

(LS 1.2 1.4
T kyo University of Marine Science and

Technology (TUMSAT) 0.45 0.5

Table 1(b) Non-staffin-kind

Contnib utions
Partic ipants Amount Amount
Contributed Committed

($°000) ($°000)
Australian Antarc tic Division 3,829 17,998
CSIRO 2,419 200
First Institute of Oceanography (FIO) 3,850 2,750
Institute of low Temperature Science
('S 5,491 185
National Institute of Waterand
Atmospheric Research (NIWA) 10 1,010

Sho rtfalls in sta ff in-kind ¢ ontributions were relatively minor, and did notimpact the
program orobjectivesofthe ACECRC. Shortfallsin AAD were partly offsetby
additional CSIRO c ontrib utio ns.

The large AAD varance in non-staff contributionsincluded two projects which did
notgo ahead asorginally planned in thisseason.Ice core drlling (Mo unt Brown
South) and Marginallce Zone (MIZ) sea-ice voyage. The ice core drilling is scheduled
forseason 2017-18, while the MIZvoyage isdeferred and maynotbe conducted,
with the related milestone to be achieved via contributions from othervoyages. The
NIWA variance isdue to a planned voyage thatisnow scheduled in 2017-18. The
largerthan projected contribution from CSIRO was associated with the SR3 voyage
being conducted on the RV Ihve stigator, while the IIISand FIO varanceswere
associated with an additionalvoyage and ship-days.

Forthe Research Program overall, the vanationsin contrbutionsin 2016/17 are not
expected to affectachievementofcumentorfuture milestones.
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Total Amount
Research Program Expe nditure Budgeted
($°000) ($°000)

Research Pogram 1:

Cash 2,787 3,062
No n-Sta ff in-kind 17,052 23,476
In-kind Sta ff (FIE) 30.74 33.70

Research Pogram 2:

In-kind Staff 20.85 23.10

12 CRC future plans and transition armangements

The cumrent funding forthe ACECRC concludesin June 2019. Recentchangesin
CRC guidelinespreclude a rebid forfunding underthismechanism. In orderto
enable a smooth transition and minimise the riskoflossofkey staffit wil be important
to have fundsfora new Centre identified in the May 2018 Federalbudget.

The core Australian partnersin the ACECRC recognise the value ofthe CRC model
in driving collaboration, both nationally and inte mationally, and through the ACE
CRC Board will prosec ute the case to establish a centre thatenduresbeyond 2019.

The Department of Envimnment and Energy’scommissioning ofa review of the
Australian Government's Antarc tic Science funding modelhas presented a unique
opportunity to view Antarctic science funding and related mechanisms and the
CRC and itspartners are c ontrbuting to this disc ussion with gove mme nt.

Multid isc iplinary, c ro ss-institution collaboration hasbeen the comerstone ofthe ACE
CRC’ssuccessoverthe past 25 years. khasnotonly enabled the CRC to assemble a
criticalmassofscientiststo addressthe CRC’sresearch goals,ithasalso leveraged
substantial co-investme nt nationally and inte mationally. In considering possible
models forsustainability, the preferred option willbe one that maximises the
continuation of multidisciplinary research and optimises the use ofresearch funds
through collaboration.

This willnot only dire c tly support research but also provide the resourcesnecessary to
ensure thatcampaign-scale research in Antarctica ispossible, and thatthe recent
inve stme nts in re se arc h infra struc ture are fully utilised. There is a strong desire and
opportunity to attractco-investment from national and intemational partners, in
particularthe national Antarctic programsofestablished and emerging Antarc tic
nations. Additional extemalinve stment from ind ustry forclimate-related servicesmay
be an additionalline ofincome forany future centre.

Timeline

Ifthe ACECRC collaboration(s) continue via various multlateralorbiateral
amangementsa Deed (orDeeds) of Assignment(s) willbe created to enable the
transition ofthe relevant IPto the new Centre(s). fthe ACECRC is wound-up the IP
wilbe transitioned mnaccordance with the Commonwealth Agreement and the
wind -up plan.
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Spin-offs

Irespective of whatform orfoms (if any) a future Centre takes it is unlikely to
establish any form ofcommercial spin-off, asthere islimited potentialforcommercial
products. Whie the ACECRC doesundertake some consulting ac tivitie s, thisis small
in scale,and isnota core businessofthe research participants. Much of the
generated IPwilbe placed in the public domain. Commercial organisations,
whetherparticipantsornot, may wish to accessthisfortheirown commercial

b e ne fit.

Wind Up

Failure to secure the necessaryresources,orreach agreementon an altemative
model, foran ongoing collaboration will re quire the CRC to be wound-up. A wind -
up plan would be developed approximately 12 months before the end ofthe CRC
and then implemented.

13 Performance review

In July 2016, we received advice from the CRC Pogramme thatrevised Pogramme
Guidelnes forthe CRC Pongramme 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
Departmentmay commission a review ofthe ACECRC’sperformance asnecessary
and in accordance with the new Reporting and Complance framework forthe
CRC Programme.

14 Otherac tivities
Exte mally Funded Research

The ACECRC continued to undertake a numberofextemally funded research
projects, primanly in the area offine-scale climate modelling and analysis.

Wine Australia — Australia’s wine future: Adapting to short-term climate varability
and long-term climate change: Thisprwjectisfunded by the Australian Grape and
Wine Authorty;itcommenced 1 July 2016 and isto complete by 30 June 2019. The
projectprovidesshort-term climate varability,aswellastrendsin climate indices for
the nearand mid-temm scales,in an accessible and usable form to grape growers
and wine makersacross Australia. The industry willhave accessto fine-scaled
climate nformation required to ide ntify the most appropriate adaptation response
within each region to maintain grape yield, value and wine quality into the future.

TWWHA - Future fire dangerin the Tasmanian Wildemess and Wordd Heritage Area:
This projectis funded through the Thsmanian Govemmentand commenced on 1
July 2016. The projectexamineschangesin the WWWHA from 1961-2100 relating to :
the Forest Fire Ind e x (FFD]), Buttongrass Moodand Fire DangerIndex (MFD]), Moist Soil
Dryness Index (MSDD and low ranfall periods, favourable lightning e nviro nme nts,
and frequency of typical synoptic weatherpattems. The purpose being to improve
understanding of how climate change wil impactbushfire risk in the TWWHA and
thereby have an improved knowledge base forthe management ofbushfires and
prescrbed buming regimes undera changing climate.

53



Climate Change and Bushfire Research hitiative: This projectis funded by the
Commonwealth Department ofthe Envimnnment and Energy (NESP) through
emerging priorite s funding and commenced on 1 December2016 unti 30 June 2018
and isan extension to the above TWWHA prject. Thisprojectisdeveloping high
priority toolsand research productsto enable protection ofthe Tasmanian
Wildeme ss Word Hertage Area (TWWHA) from adverse impactsof wildfire. Project
activities include research into the envimnmentalimpactofa range of fire fighting
chemicalsin different environments along with theire ffe c tivenessas fire control
agentsin the TWWHA, inc luding the envimnmentalcost-benefit ofusing chemical
fire retardants in the TWWHA. Research into the extent to which reduced negative
mpactsoffirefighting chemicaluse canbe achieved by providing guidance on
situations where theiruse isorisnotapprprate. The outcome wilbe to provide
managementtoolsto enable the Tasmanian Governmentto protectthe valuesof
the TWWHA through changing theirfire regimes.

Cost Benefit Analysis for Future Climate Change Impacts and Adaptation funding:
This projectisfunded by the NSW Govemment Office of Envimnment and Hertage in
collaboration with SGSEconomics and Planning. The projectcommenced and
concluded eardy 2017 and involved three cost-effectiveness analysesto id e ntify the
beststepsto adaptto climate change.

Alpine Resort Future Vulnerability Assessment (Social and Economic): This projectis
funded by the Victoran Department of Envimnnment, land, Waterand Planning and
wascompleted by 30 June 2017. It assessed the vulnerability ofeconomic, social
and cultural valuesof Victoria’s six Alpine resorts to climate change.

Review of inflows to Tasmania’s hydro-generation catchments: Thisproject was
funded by Hydro Tasmania and wascompleted in late 2016. The aim wasto improve
Hydr Thsmania’sunderstanding and utlisation of medium term weatherand
climate predic tions.

An Assessment of the Viability of Prescribed Buming as a Management Toolundera
Changing Climate: Thisproject was funded by the Departmentof Police and
Emergency Managementunderthe State Emergency Service. It id e ntified the future
viability of prescrlbed buming asa management tool formitigating bushfire risk
underclmate change,and wascompleted inlate 2016.

High Resolution Reanalysis for Taismania Project: This projectis funded through the
DepartmentofPolice and Emergency Managementand wilgenerate a reanalysis
datasetforTasmania at 1.5km grid spacing with houdy time stepsfora 25-year
period, producing a high-resolution meteomlogicaland climatologicaldataset to
mform emergency management and disasterrisk ac tivities m Tasmania. The Bureau
of Meteomwlogy (BoM) hasagreed to produce the reanalysis forTasmania for ACE
CRC, forming partofa widerprjectthat willgenerate a nationwide Australian
reanalysisproductata lower12 km resolution. In the fist phase ofthe project (Stage
1), the Bureau of Meteowlogy wil provide a 5-yearhigh-resolution NWP climatology
forThsmania ata spatialresolution of about5 km and atan houdy time step. The
second stage ofthe projet will produce a 25-yearhigh-resolution reanalysisat 1.5 km
resolution. Project partners willevaluate the dataset, both atthe broad scale and for
specific sub-regions and time periodsin considerable detail to 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
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emergency managementin Thsmania. On completion, projectand technical
reports wilbe presented, and peerreview joumalarticles prepared.

During the reporting period, these projectsand otherrelated concluded projects
published 9 articlesin scholady refereed joumalsand 6 reports(see below).

Articlesin scholady refereed joumals

Allen, KJ., Nichols, S.C., Evans, R, Allie, S,, Carson, G., Ling, F,, Cook, ER.,Iee, G. and Baker,
P.J. (2017). "A 277 yearcoolseason dam inflow reconstruc tion for Tasmania, so uth-
eastem Australia." Water Resources Research 53(1): 400-414.

Hamis, RM.B,, Kriticos, D.J., Remenyi, T and Bindo ff, N. (2016). "Unusual suspectsin the usual
places: a phylo-climatic frameworkto identify potential future invasive species."
Biolo gic al nva sions: 1-20.

Hamis, RM.B,, Remenyi, TA., Williamson, G.J., Bindoff, NL and Bowman, D.M.J.S. (2016).
"Climate—vegetation—fire interactions and feedbacks: trivialdetailormajorbamierto
pwjecting the future ofthe Earth system?" Wiley Inte rdisc ip inary Re vie ws: Clima te
Change 7(6): 910-931.

Hamison, P.A., Vaillanc ourt, RE, Hamis, RM.B. and Po tts, BM. (2017). "Integrating climate
change and habitat fragmentation to identify candidate seed sourcesforecological
restoration." Restoration Ecology.

Walsh, K, White, C.J., Mc Inne s, K, Holmes, J., Sc huster, S., Ric hter, H.,, Evans, J.P.,, Diluca, A.
and Wamen, RA. (2016). Naturalhazardsin Australia: sto rms, wind and hail" Clima tic
Change 139(1): 55-67.

White, C.J., Cadsen, H, Robertson, AW., Klein, RJ.T, Iazo, JK, Kumar, A., Vitart, F.,, Coughlan
de Perez, E, Ray, A.J.,, Mumay, V., Bharwani, S.,, Macleod, D., James, R, Fleming, L,
Morse, A.P., Eggen, B, Graham, R, Kellstto m, E, Becker, E, Pegion, KV., Holbro oKk,
N.J., McEvoy, D., Depledge, M., Perkins-Kirkp atric k, S., Brown, Td., Street, R., Jones, L,
Remenyi, TA., Hodgson-Johnston, L, Buontempo, C., lamb, R, Meinke, H,, Atheimer,
B. and Zebiak, SE (2017). "Potential applic atio ns of sub se asonal-to -se a so nal (S25)
predic tions." Meteorological Applic ations.

White, C.J., Remenyi, T, Mc Evoy, D., Tundle, A. and Comey, S.P. (2016). 2016 Thsmanian
Sta te Na tural Disa ster Risk Asse ssment. Hobart, Australia, Unive rsity o f Tasmania .

White, C.J., Remenyi, T, Mc Evoy, D., undle, A. and Comey, SP. (2016). 2016 Tasmanian
Sta te Na tural Disa ster Risk Asse ssment: Al Hazard Summary. Hobart, Australia,

Unive rsity o f Tasmania.

Reports

Iove, P, Fox-Hughes, P., Remenyi, T, Hamis, B. and Bindo ff, N. (2016) “Impactofclimate
change on weatherrelated risk factorsin the TWWHA Repo1rt” Antarc tic Climate and
Ecosystems Cooperative Research Centre, Hobart, Australia.

Press, A.J. (2016) “Tahsmanian Wide me ss Wordd Heritage Area Bushfire and Climate Report”
Thsmanian Govemment, Hobart, Australia.

Remenyi, T, Hamis, R.,, White C.J., Comey, SP.,Jabour, J., Kelty, S, Nomis, K, Denny, L, Julian,
R. and Bindo ff, N.L (2016) “Projec ting volunteerresource requirementsunderextreme
climate futures: technicalreport” Antarctic Climate and Ecosystems Cooperative
Research Centre, Hobart, Australia.

White, C.J., Remenyi, T, Mc Evoy, D., Trundle, A. and Comey, S.P. (2016) “TSNDRA 2016:
Coastallnundation fact sheet” University of Tasmania, Hobart, Australia.

White, C.J., Remenyi, T, Mc Evoy, D., Trundle, A. and Comey, SP. (2016) “TSNDRA 2016: Heat
Wave factsheet” University of Tasmania, Hobart, Australia.

White, C.J., Remenyi, T, Mc Evoy, D., undle, A. and Comey, S.P. (2016) “TSNDRA 2016:
Pandemic influenza fact sheet” University of Tasmania, Hobart, Australia.
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Sea Ice Services

The ACECRC also provided sea ice reporting and analytical services to Antarc tic a-
bound vessels during the 2016/17 year, including RSV Aurora Australis, ' Astrolabe , RV
hvestigatorand a commercial fishing operator. Thisservice mcluded providing
software,data and mages (MODISimagesand sea ice concentration maps) and
associated training/support.

In addition to data provision, weekly Sea Ice Reports (with sub-weekly updates
where requested) were provided to AAD Operations, aswellasto the Chine se
National Antarctic Research Expeditions (RV Xue Iong), the Australian Marine
National Fac ility (RV hve stigator) and a commercial fishing operator.
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15 Glossary of Terms & Acronyms

AAD Australian Antarc tic Division

AAS Australian Antarc tic Science Program

ABN Aurora Basin No rth

ACECRC Antarctic Climate & Ecosystems Cooperative Research Centre
AGP Antarc tic Gateway Parne rship

ANSTO Australian NuclearScience and Technology Organisation
AODN Australian Ocean Data Network

ARC Australian Research Council

AUV Autonomous Underwater Vehicle

AWI Alfred WegenerInstitute forPolarResearch (Germany)

BoM BureauofMeteorology
BAR Budget, Audit, and Risk Committe e

CAMS Chinese Academy of MeteormlogicalScience (China)

CCAMIR Convention forthe Conservaton of Antarc tic Marnne Living Resources

CIIVAR Climate Vanability and Predictability (componentofWondd Climate
Research Pogramme)

co Catbon Monoxide

CO, Caron Dioxide

CPOM Centre forPolarOceanography and Modelling (United Kngdom)

CRC Cooperative Research Centre

CSIRO Commonwealth Scientific and Industrial Research O1ganisation

ECU Edith Co wan Unive rsity
ENSO ElNino Southem Oscillation
EPICA European Projectforlce Cornng in Antarc tic a

3 0) First Institute ofOceanography (China)
GEOSS GlobalEarth Observation System of Systems
GEOTRACES Intemationalresearch programme aiming to inprove an understanding

ofbiogeochemicalcyclesin the oceans

GHG Greenhouse gases
GOA-ON GlbalOcean Acidification Oberving Network
GPS GlobalPositioning System
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HEO BI Heard Earth Ocean Biosphere Interaction
I

ICECAP Investigating Cryospherc Evolution through Collaborative

Aerogeophysical Profiling

IGBP-PAGES Intemational Geosphere-Biosphere Pogramme —Past GlobalChanges

IGS IntemationalGlaciological Society

IS Institute of low Temperature Science, Hokkaido Unive rsity (Japan)

IMAS Institute forMarne and Antarc tic Studie s, Unive rsity o f Th sma nia

IMBER Integrated Marine Biogeochemistry and Ecosystem Research project

IMOS Integrated Marne Observing System

14 Intellec tual Property

PO InterdecadalPacific Oscillation

IPCC Intergovemmental Panelon Climate Change

wcC Intemational Whaling Commission

IEGOS Iaboratoire d’Etudesen Géophysique et Océanographie Spatiales
(France)

p——— ]

MEASO Marine Ecosystem Assessment forthe Southem Ocean

MESOPP Mesoplelagic Southem Ocean Prey and Predators

MIZ Marginallce Zone

MODIS Moderate Resolution Imaging Spectroradiometer

MSA Methanesulfonic acid

NIPR National Institute of PolarResearch (Japan)
NIWA National Institute for Waterand Atmospheric Research (New Zealand)
NRA Nomination, Remuneration and Asse ssment Co mmitte e

ONR Office of NavalResearch

POGO Partnership forObservationsofthe GlobalOcean

REG S Research Enhancement Grants Scheme

SAM Southem AnnularMode
SCAR Scientific Committee on Antarctic Research
SCOR Scientific Committee on Oceanic Research

5

o



SEAPO DYM SpatialEcosystem and Population Dynamics Model

SGS SG S Ec o no mic s & Planning Pty Itd

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

SME Smalland Medium Entemprse s

SOCAT Surface Ocean Carbon Atlas

soCcCcoOM Southem Ocean Catbon and Climate Obserations and Modeling
Project

SOFS Southem Ocean Fux Station

S00S Southem Ocean Observing System

SOTS Southem Ocean Tme Series

TPAC Tasmanian Partnership for Advanced Computing
TSANDRA Thsmanian State Natural Disa ste r Risk Asse ssment
TUMSAT T kyo University of Marine Science and Technology
TWWHA Tasmania Wideme ss Wodd Herntage Area

UCIA Unive rsity o f Califomia, Ios Angeles
UNFCC United Nations Famework Convention on Climate Change
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Appendix 2- ACECRC PhD students 2016-2017

Commenced in 2016/17

of Antarc tic krll by using the
data collected by scie ntific
observerson kill fishing
vessels

Name Commencement Status | Research Project Title Research Country Expected
Date Program O1ganisation Completion
Date
1. AbdulSalam, 9/06/2017 FT Oceans & The temperature distibution | UTAS Austra lia December
Sye d Cryosphere within the East Antarctic Ice 2020
Sheet
2. Abhishek 5/06/2017 FT Oceans & Globaland regionalsea UTAS Austra lia December
Savita, Cryosphere le vel se nsitivity to c hanging 2020
Ab hishe k ocean watermass
propertiesand circulation
processes
3. Campbel, 1/03/2017 FT Climate Understanding cument and UTAS Austra lia September
Sharon Futures future impactsofextreme 2020
heateventson the healthof
vulnerable Thsmanians
4. Duprat, Iuis 1/08/2016 FT Caron & Role ofsea ice asa source UTAS Austra lia March 2020
Ec o systems ofbio-avaiable iron to
Antarctic surfface waters
5. Genovese, 29/11/2016 FT Caron & Role oforganic ligandsin UTAS Austra lia June 2020
Cristina Ec o systems the distrbution ofiron in
polarwaters
6. Holman, 1/03/2017 FT Oceans & A geophysicalinve stiga tion UTAS Austra lia September
Hannes Cryosphere ofthe subglacial 2020
envimnmentand itsrole in
the evolution ofice
dynamic s
7. Pavez, 10/04/2017 FT Caron & Understanding distrb ution UTAS Austra lia October2020
Cassandra Ec o systems behaviourand mormhology

*FT'- full-time intemal; FX - full-time extemal; PT- part-time intemal; PX - part-time extemal
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Name Commencement Status | Research Project Title Research Country Expected
Date Program O1ganisation Completion
Date
8. Rathore, 31/10/2016 FT Oceans & The impactofrecentlndian | UTAS Austra lia May 2020
Saurabh Cryosphere Ocean wamming on the
circulation, watermass
distrbution and airsea
interaction
9. Subramaniam, | 11/07/2016 FT Caron & Food web modelling forthe UTAS Austra lia December
Ro shni Ec o systems Indian sectorofthe Southem 2020
Ocean
Completed
Name Commencement Status | Research Project Title Research Country Expected
Date Program O1ganisation Completion
Date
1. Arthur, 31/10/2011 FT Caron & WinterHabitat Usage and UTAS Austra lia Graduated
Benjamin Ec o syste ms To phic Links for Antarc tic Fur December
Se alPo pula tio ns in the 2016
Southem Ocean
2. Baker, Bany 31/07/2002 PT Caron & Demography and UTAS Austra lia Graduated
Ec o systems Conservation of Shy 2016
Alb atross (Thalassarc he
cauta)
3. Cougnon,Eva | 08/10/2012 FT Oceans & Quantifying the Impactof UTAS Austra lia Graduated
Cryosphere GlacialMelt Wateron December
Antarctic Bottom Water 2016
4. Della Penna, 19/11/2012 X Caron & Living in a fluid dynamical UTAS Austra lia Graduated
Alic e Ec o systems system: how do marine August 2016
predatorrespond to
turbulence?
5. Gwyther, 05/03/2012 FT Oceans & Investigating the Impactof UTAS Austra lia Graduated
David Cryosphere Ocean Warming on August 2016

Antarctic Ice Shelves
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6. Ihoue, Mana 04/04/2011 FT Oceans & Glaciochemical Study of Mill | UTAS Austra lia Graduated
Cryosphere Island Ice Core Records August 2016
7. Jackson, 15/01/2006 PX Caron & Determining Cetacean - UTAS Austra lia Graduated
Christine Ec o systems Cephalopod To phic December
Interactions - A Qualitative 2016
and Quantitative Appmach
8. Jia, Zhongnan | 02/05/2011 FT Caron & Diet and Energy Budgetof UTAS Austra lia Graduated
Ec o systems Antarc tic Krll (Eup ha usia August 2016
superba) - Relationship
between Krll and Winter Sea
Ice
9. Johnson, Rob 07/02/2011 PT Caron & Effectsof Climate Change UTAS Austra lia Graduated
Ec o systems on Phytoplankton Primary December
Production and 2016
Chemotaxonomy in
Southem Ocean and
Antarctic Ecosystems
10. Pittard, Mark 30/04/2012 FT Oceans & Ice Sheet Response to UTAS Austra lia Graduated
Cryosphere Enhanced Ice ShelfBasal December
Melt 2016
11. Steer, Adam 01/10/2009 FT Oceans & Optimising Airbome IIDAR UTAS Austra lia Graduated
Cryosphere Po sitio ning forRemote Area December
Geophysical Surveys 2016
12. Winton, Holly September2012 FT Caron & Impactofbiomassbuming Curtin Austra lia Graduated
Ec o systems emissionsand duston Unive rsity September
soluble iron de po sition to 2016
Australian waters, the
Southem Ocean and
Antarc tic a
13. Younger, Jane | 06/06/2011 FT Caron & Glacial Refugia of Antarc tic UTAS Austra lia Graduated
Ec o systems Ice Breeding Species December
2016
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Continuing

Name Commencement Status | Research Project Title Research Country Expected
Date Program O1ganisation Completion
Date
1. Aflenzer, 18/04/2016 FT Caron & Impactofocean UTAS Austra lia October2019
Helene Ec o systems acidification on the
availability and toxicity of
trace elements and nutrents
2. Alexander, September2014 FT Oceans & Response of sub-ice shelf Unive rsity o f Austra lia September
Kaitlin Cryosphere circulation to 21% ¢ entury New South 2018
projectionsofclimate Wales
change
3. Baird-Bower, 08/04/2013 FT Caron & Demographic Responsesof | UTAS Austra lia Apri 2017
Debbie Ec o systems Antarctic FurSeals to
Enviro nme ntal Va ra b ility
4. Bedford, Merel | 01/03/2014 FT Caron & Representing Southem UTAS Austra lia September
Ec o systems Oceanpredatorsin end-to - 2017
end ecosystem modelsusing
individual-based modellng
5. Black, James 28/08/2014 FT Caron & Measuring impactsofocean | UTAS Austra lia February 2018
Ec o syste ms acidificationon biological
communities in Antarctica:
an in-situ expernment and
laboratory exploration o f the
mec hanisms o f c o mmunity
6. Blanche,Bella | 08/02/2016 FT Oceans & Detecting human influence UTAS Australia | August 2019
Cryosphere in globalocean salnity
pattems
7. Buchanan, 01/11/2014 FT Oceans & Ocean Deoxygenation: A UTAS Austra lia May 2018
Pearse Cryosphere paleo-modeling
perspective
8. Cleeland, 20/05/2013 FT Catbon & Macquarie Island’s UTAS Australia | July 2017
Jaimie Ec o systems Albatrosses: A

comprehensive assessment
ofpopulation and
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Date
demographic statusand
trends and the
envimnmentaland
anthropogenic
9. Cimol 31/03/2016 FT Oceans & Hyperspectralremo te UTAS Austra lia September
Emiliano Cryosphere sensing of Antarctic sea ice 2019
algae and benthosusng
AUV
10. Cranenburgh, | 01/03/2016 FT Oceans & How do standing meanders | UTAS Austra lia September
Andrea Cryosphere breakthe ACC? 2019
11. Cynac, Ajitha 18/11/2015 FT Oceans & Eastward flows,ocean UTAS Australia | June 2019
Cryosphere mixing and air-sea
interac tion in the Southeast
Indian Ocean
12. Deppeler, 15/10/2013 FT Caron & EffectsofEHevated pCO2o0on | UTAS Austra lia Apri 2017
Stacy Ec o systems the Produc tivity o f Marine
Microbesand the
Re mine ralisa tio n o f Nutrie nts
in Coastal Antarc tic Waters
13. Dias, Fabio 24/08/2015 FT Oceans & Testing of Climate Models UTAS Austra lia February 2019
Cryosphere and Sea IevelRise
Pro je c tions using
ObserationsofOcean Heat
Uptake
14. Durand, Axel 03/04/2013 FT Caron & Ocean Deoxygenation, a UTAS Austra lia January 2017
Ec o systems Paleo Proxy Perspective
15. FErc son, 15/10/2015 FT Caron & Using Signature Lipid Analysis | UTAS Austra lia April 2019
Je ssic a Ec o systems to Understand the Biology
and Ecology of Antarc tic Krll
(Eup hausia superba)
16. Evans, Hen 08/07/2015 FT Oceans & Processes Controlling UTAS Austra lia January 2019
Cryosphere Iceberg Calving Rates

Around Antarctic Margins
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17. Feyer, Julien 01/03/2016 FT Caron & Comparative diving UTAS Austra lia September
Ec o systems physiology and ecology 2019
acmssthe Southem Ocean
marne predators
18. Gamble 01/02/2016 FT Oceans & Fine scale oceanpmwcesses | UTAS Austra lia August 2019
Rosevear, Cryosphere drving the basalmelting of
Madeleine ice shelves
19. Hancock, 1/1/2016 FT Caron & Effectsofocean UTAS Austra lia July 2019
Alic e Ec o systems acidification on associations
among Antarctica and SO
marne microbes
20. Hamilton, Vicki | 24/07/2012 PT Caron & Energetic Varnability in UTAS Austra lia December
Ec o systems Sperm Whalesand 2017
Rela tionship s with the Marine
Envimnme nt
21. Hellessey, 01/11/2015 FT Caron & Seasonallipid changesin UTAS Austra lia June 2019
Nicole Ec o systems Antarc tic krllin relation to
Climate Change
22. Hodgson- 21/10/2013 FT Caron & Beyond the Bases? Applying | UTAS Austra lia Apri 2017
Johnston, Ec o syste ms Contemporary Principlesof
Indiah Intemational law to
Australian Sovereignty in
Antarc tic a
23. Holmes, 01/04/2014 FT Caron & The impactofhydrothermal | UTAS Austra lia October2017
Thomas Ec o systems ventson trace metal
bio geochemistry in the
Southem Ocean
24. Huneke, 19/10/2015 FT Oceans & Quantifying Key Physic al UTAS Austra lia January 2019
Wilma Cryosphere Processes Responsible for
Ocean Wamming under
Antarctic Ice Shelves
25. Jackson, 01/03/2015 FT Caron & Who Saved Antarctica? UTAS Austra lia September
Andrew Ec o systems 2018
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26. Jansen,dan 01/10/2014 FT Caron & Modelling biodive rsity in the UTAS Austra lia Apri 2019
Ec o systems Southem Ocean and
Antarctica using sparse data
27. Janssens, Julie | 06/09/2012 FT Caron & Incomporation Mechanisms UTAS Austra lia Sub mitte d
Ec o systems ofOrganic Matterand Iron
into Sea Ice
28. Relly, Paige 01/08/2015 FT Caron & Climate Change and Sea UTAS Austra lia February 2019
Ec o systems Ice Habitats: Modelling
effects from plankton to
penguins
29. Kennedy, 18/08/2015 FT Caron & Using expermentalsea ice UTAS Austra lia February 2019
Faser Ec o systems tanks and micro sensors to
investigate sea ice microbial
ecology
30. Iabrmusse, 02/09/2014 FT Caron & Foraging Ecology of Male UTAS - Austra lia March 2018
Sara Ec o systems and Female Hephant Seals Cotutelle
in the Sea-Ice Zone: Role of
the physiography,
hydwlogicalfactors, and
sea-ice condition
31. Iago, 06/04/2011 FT Oceans & Testing of climate models UTAS Austra lia Sub mitte d
Vero nique Cryosphere and sea levelrise projections September
using observationsofocean 2015
heatuptake
32. Iee, ShiHong 15/12/2012 FT Caron & ImpactofClmate Change UTAS Austra lia March 2017
Ec o syste ms on Physiologicaland
Behavioural Responsesof
Coastal Microphytobentho s
33. Libams, 28/08/2015 FT Oceans & Determining changesin sea | UTAS Austra lia February 2019
Damien Cryosphere levelaround Antarctica
34. McComack, 22/07/2015 FT Caron & Energy Fow in Southem UTAS Austra lia January 2019
Stacey Ec o systems Ocean Ecosystems:
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Date

Comparng massbalance
and size-based appmaches

35.

Michael Pam

04/02/2013

Caron &
Ec o systems

Potentialimpactsofclimate
change on the dynamics
and distrbution oftuna,
majorindustrial pelagic
longlne fleets and
consequent interac tio ns with
threatened albatrosses: a
firstapplication to the Indian
Ocean

UTAS

Austra lia

Sub mitte d

36.

Mo, Mao

01/12/2014

Caron &
Ec o systems

Modelling ocean transport
ofkey speciesin the Indian
sectorofthe Southem
Ocean

UTAS

Austra lia

June 2018

37.

Patel,
Ramkrushnbh
ai

02/03/2016

Oceans &
Cryosphere

The physicaland bio-optical
struc ture of Southem Ocean
eddiesin observations and
models

UTAS

Austra lia

September
2019

38.

Peel,
Samantha

27/01/2015

Caron &
Ec o systems

Sta tistic al Issue s for Mapping
Bio dive rsity in the Southem
Ocean

UTAS

Austra lia

July 2018

39.

Pe re z-
Trib o uillie r,
Habacuc

07/10/2015

Caron &
Ec o systems

Quantifying Pro tac tinium,
Tho ium and Neodymium
Isoto pesin Southwe st Pac ific
Waters: Elucidating the
Oceanographic Controlson
these Tracersof Circulation,
Pro duc tivity and Dust Input

UTAS

Austra lia

January 2019

40.

Peron,
Mo rgane

02/05/2016

Caron &
Ec o systems

Naturaliron fertilisation o f
oceansamund Australian
linking terre strial aero sols to
marine bio geoche mistry

UTAS

Austra lia

November
2019
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41. Plummer, 01/05/2010 FT Oceans & Holocene Climate and UTAS Austra lia Sub mitte d
Christopher Cryosphere EnvimnmentalIndicators
from Trace Chemistry of law
Dome Ice Core, Antarctica
42. Polano wski, 03/10/2011 PT Catbon & Me c hanisms forSex UTAS Australia | Aprl 2021
Andrea Ec o systems Dete rmination in Antarc tic
Kl
43. Ratnarajah, 01/12/2013 FT Catbon & Effectofnaturalion UTAS Austra lia Sub mitte d
Iavenia Ec o systems fe rtilisa tion by krll and
whaleson the Southem
Oceancarboncycle
44. Richter, Ole 02/05/2016 FT Oceans & Tdalmelting of Antarctic e | UTAS Austra lia November
Cryosphere Shelvessince last glacial 2019
ma ximum
45. Roden, Nick 14/03/2011 PT Caron & Acidification and UTAS Austra lia Sub mitte d
Ec o syste ms Carbonate Chemistry of
Shelf Watersin the Australian
Antarctic Temtory
46. Schmweter, Ben | 01/02/2016 FT Oceans & Towardsimproved modelling | UTAS Austra lia August 2019
Cryosphere ofthe high southem
latitudes
47. Schweter, 30/03/2015 FT Oceans & The response of Antarc tic UTAS Austra lia September
Serena Cryosphere sea ice to anthropogenic 2018
climate change, from model
and satellite observations
48. Sellers, Ben 31/07/2015 PT Caron & Determining PredatorPrey UTAS Austra lia January 2019
Ec o systems Relationshipsof Killer Whale s

Within Distinc t Areas of the
Southem Ocean Using
Biochemical Analytical hols
(Signature Fatty Acids and
Stable Isotopes)
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49. Semo liniPilo, 15/12/2013 FT Oceans & Eddie s THidime nsional UTAS Austra lia June 2017
Gabrela Cryosphere Struc ture and theirRole in
Oceanic Massand Heat
Distrib ution
50. Sivano, 05/05/2015 FT Oceans & ObserwationsofOcean-Ice | UTAS Austra lia November
Alle ssand o Cryosphere Shelf Interaction at the 2018
tten Glacier
51. Sow, Swan 20/09/2015 FT Caron & MicrobialOceanography of | UTAS Austra lia March 2019
Ec o systems the Different WaterMasse s
ofthe Southem Ocean
52. Strezelec, 31/05/2016 FT Caron & Source charactersation of UTAS Austra lia September
Mic hal Ec o systems atmospheric trace metal 2019
deposition around Australia
53. Thomton, 10/08/2015 PT Oceans & Evidence ofcaron cycle UTAS Australia | August 2020
David Cryosphere changesfrom trace gas
indicatorsin polarice
54. Tonnand, 01/10/2014 FT Catbon & The biogeochemicalcycles | UTASY University | Fance/A | April 2018
Manon Ec o systems oftrace metals: distrtbutions | of Betagne - ustra lia
and speciation in the ocean | cotutelle
and co-impacton the
phyto plankto n (GEO VIDE)
55. Ward, 01/10/2014 FT Catbon & Evaluating the likelhood of UTAS Australia | Aprl 2018
Delphine Ec o syste ms c ritic al transitio ns in So uthe m
Ocean ecosystems
56. Walls, Jake 31/03/2016 FT Caron & Impactsofocean UTAS Austra lia September
Ec o systems acidification on Southem 2019
Ocean lowerthropic food
pathways
57. Warj, Doreen | 1/1/2016 FT Oceans & High resolution modelling of | UTAS Australia | July 2019
Cryosphere the retreatofthe East

Antarctic ice sheetsince last
glacial maximum
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58. Weldrck, 1/12/2015 FT Catbon & Mapping Planktonic Trophic | UTAS Australia | June 2019
Christine Ec o systems Pathways Through the Sea
Ice Zone

59. Yang, Iuwei 14/10/2015 FT Oceans & IntemalWavesand Mixing in | UTAS Australia | Aprl 2019
Cryosphere the Southem Ocean

60. Zhao,Chen 13/10/2014 FT Oceans & Ice massunloading and UTAS Australia | Aprl 2018
Cryosphere bedmckresponse in the

southem Antare tic Peninsula
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