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Introduction
The overarching question of this research initiative is: How will the Antarctic /
Southern Ocean environment and ecosystem change over the 21st Century and
beyond? To help answer this question, AntarcticClimate21 approaches this topic via
two principle aspirations:
• To improve projections on how the Antarctic / Southern Ocean environment
and ecosystem will change over 100-200 years
• To increase accessibility of model projection results to the wider science
community
To achieve these goals, AntarcticClimate21 is structured around four Objectives:
• Objective 1 - Quantification of Antarctic climate variability
• Objective 2 - Climate model verification for the Antarctic region
• Objective 3 - Antarctic climate projection to 2100 AD and beyond
• Objective 4 – User friendly access to model outputs and evaluations
This structure closely resembles the original science plan of AntarcticClimate21 with
the addition of Objective 4 (non-expert access to model results) and a strengthened
emphasis on supporting ecosystem investigations.
The AntarcticClimate21 group is governed by a steering committee, which comprises
the Chair, Objective Leaders and APECS representation. Subcommittees, managed by
Objective Leader, coordinate progress within each objective, the design and
organisation of workshops, publications, public outreach and support of early career
researchers (ECR). Members of the AntarcticClimate21 team represent a wide range
of relevant research expertise, representing a highly multidisciplinary team with
diverse nationalities and level of work experiences.
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Deliverables and Milestones
I.

Key Achievements

Potential for Southern Hemisphere Climate Surprises
With CO2 concentrations and global temperatures projected to continue to rise,
model simulations of the Antarctic-Southern Ocean region project for the coming
decades an increase in surface warming resulting in reduced sea-ice extent, weakened
deep-water formation including Antarctic Bottom Water (AABW) and Antarctic Deep
Water (ADW), enhanced CDW upwelling and production of Antarctic Surface Water
(AASW) and Shelf Waters (SW), along with intensified zonal winds leading to
modification of the physical and biological CO2 pumps and a slowing of the southern
limb of the meridional overturning circulation (MOC) thereby altering global heat
transport1-9.
Observations confirm a strengthening and poleward contraction of zonal winds10,11,
an increase of warm CDW upwelling12,13, a warmer Southern Ocean14-16, meltwaterdriven freshening of the Ross Sea17 and Adelie continental shelf waters18, ice shelf and
mass balance loss19,20, grounding line retreat21,22, reduced formation of AABW23-25 and
Antarctic Intermediate Water (AAIW)26, changes in sea ice extent (regional decrease
and increase in the Amundsen and Ross Seas, respectively)27,28, and potentially
decreased Southern Ocean CO2 uptake29,30. Yet, these time series are short9,15,16 and
inter-model variability indicates undetected complexities regarding physical
processes of oceanic change and their role as feedbacks relating to ice sheet
sensitivity6,31. To efficiently improve projections, significant advancements are
needed in accurately capturing principle drivers in models and identifying and
quantifying key uncertainties within the Antarctic / Southern Ocean climate system.
In 2013, AntarcticClimate21 held its first workshop with the aim to determine and
prioritise climate parameters critical for future projections and to assess the
potential for surprises.
A good example lies in the westerly winds encircling Antarctica. Ice core
reconstructions showed that they can shift abruptly (Mayewski et al. 2013). Their
location and strength influence marine air mass intrusion into West Antarctica,
regional sea ice extent variability, ocean carbon uptake and ocean currents including
the upwelling of Circumpolar Deep Water onto the continental shelf, destabilizing
ice shelf grounding lines as observed in the Amundsen / Bellingshausen Sea coastline.
Yet the Coupled Model Intercomparison Project Phase 5 (CIMP5) modelling
ensemble as well as all individual models place the westerly winds too far north. This
has important implications for the impact assessment of the westerly winds on the
Antarctic / Southern Ocean environment. An additional challenge arises from the
uncertainty of future trends. The increase in greenhouse gas concentrations and
depletion of stratospheric ozone caused the westerly winds to intensify by up to 6%
since the 1980s, and to contract southward by about 3.5° and 2.0° during winter and
summer, respectively (Mayewski et al. 2013). With ozone predicted to recover of the
second half of the 21st Century, some projections indicate that greenhouse gas and
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ozone forcing might cancel each other out (Arblaster et al. 2011). However, high
greenhouse gas emission scenarios suggest that the greenhouse gas effect could
dominate in particular during summer leading to further intensification and
southward displacement of the westerly winds (Bracegirdle et al. 2013). The poor
representation of the westerly winds in models and uncertain future trends not only
pose significant challenges for modelling experiments but have the potential for
future surprises with implications for ocean circulation, carbon uptake, sea ice
extent, ice sheet mass balance and sea level rise. The workshop identified (i) climate
parameters, drivers, processes and feedbacks that are particularly important to
reduce uncertainties in projections and (ii) the potential for important surprises. A
summary of the workshop conclusions are published in Mayewski, P.A., Bracegirdle,
T., Goodwin, I., Schneider, D., Bertler, N.A.N., Birkel, S., Carleton, A., England, M.H.,
Kang, J.H., Khan, A., Russell, J., Turner, J., Velicogna, I., 2015. Potential for Southern
Hemisphere climate surprises. Journal of Quaternary Science 30, 391-395. This
workshop provided the basis for the second workshop which focused on the skill
evaluation of these paramters in current models, in particuarl CMIP5 results. The
close relationship of AntarcticClimate21 with the Antarctic Climate Change and the
Environment (ACCE) expert group supports updated information flow between both
groups.
Multi-Disciplinary Climate Model Evaluation Guidelines
Model evaluations are critical milestones which help to identify shortcoming
and biases such as the representation of westerly winds. This in turn permits model
uncertainties to be quantified and ultimately to be reduced. In 2014, the second
AntarcticClimate21 workshop focused on developing guidelines focusing on (i)
whether important processes are represented correctly, (ii) appropriate measures of
model skill relative to available observations (incl. modern data and past
reconstructions), and (iii) how measures of skill may relate to reliability of
projections. The aim of this effort is to provide guidelines for metrics of climate
model skill based on either identifiable alternative or indirect processes as well as
past analogues. The workshop focused in particular on evaluations methods suitable
for General Circulation Models (GCMs), as used for CMIP efforts, and high resolution
regional climate models (RCMs) which are necessary to improve representation of i.e.
ice shelves.
Parameters identified during the first AntarcticClimate21 workshop were
given particular emphasis, such as ozone, westerly winds, atmospheric energy
budget, polar amplification, teleconnections to the tropical Pacific, Antarctic
Circumpolar Current (ACC), North Atlantic Deep Water (NADW) export into the
Southern Ocean, Southern Ocean water masses (i.e. Antarctic Bottom Water >Meridional Overturning Circulation, Antarctic Intermediate Water -> global carbon
cycle, Circumpolar Deep Water -> ice shelf grounding line retreat; fresh water flux
from ice shelves -> stratification, Antarctic Surface Waters, High Salinity Shelf Water,
and Ice Shelf Water), sea ice, surface mass balance, Antarctic clouds, mesoscale
cyclonic storms, ice sheet dynamics. Technical details on how to implement the
suggested metrics were developed and summarised. This effort has strong alliances
with the SCAR research programme Past Antarctic Ice Sheet Dynamics (PAIS), in
particular in the identification of suitable past analogues (Eemian, mid-Pliocene,
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Eocene etc), data sets and the assessment of their uncertainties. This collaboration is
facilitated well through a number of PAIS members participating also
AntarcticClimate21 efforts, such as former chairs Rob DeConto, Carlota Escutia and
others.
The conclusions of the workshop along with the technical details are
published in: Bracegirdle, T.J., Bertler, N., Carleton, A.M., Ding, Q., Fogwill, C.J., Fyfe,
J.C., Hellmer, H.H., Karpechko, A.Y., Kusahara, K., Larour, E., Mayewski, P.A., Meier,
W.N., Polvani, L.M., Russell, J.L., Stevenson, S.L., Turner, J., van Wessem, J.M., van de
Berg, W.J., Wainer, I., 2015. A multi-disciplinary perspective on climate model
evaluation for Antarctica. Bulletin of the American Meteorological Society,
doi:10.1175/BAMS-D-15-00108.1, in press
Suitability of physical modelling experiments to support Antarctic ecosystem
investigations
Initially, AntarcticClimate21 was developed with a focus on the physical
aspects of the Antarctic / Southern Ocean environments. In collaboration with AnTERA, we saw a unique opportunity where AntarcticClimate21 could provide useful
information tailored for ecosystem studies, in particular via input to AnT-ERA and
AntEco. Chair of AnT-ERA, Julian Gutt, and colleagues initiated an assessment of
modern, cumulative stresses on the Southern Ocean Ecosystem in collaboration with
AntarcticClimate21 members, Thomas Bracegirdle, Josefino Comiso and Nancy
Bertler. The evaluation identified that 33% of the Southern Ocean suffers from a
single stressor, 11% from two, 2% from three, and less than 1% from four to five
compounding stressors. Based on current future projections, areas affected by at
least 2 or 3 simultaneous stresses could cover as much 86% of the Southern Ocean.
The assessment is published in: Gutt, J., N. Bertler, T. J. Bracegirdle, A. Buschmann, J.
Comiso, G. Hosie, E. Isla, I. R. Schloss, C. R. Smith, and J. Tournadre (2015), The
Southern Ocean ecosystem under multiple climate change stresses‐an integrated
circumpolar assessment, Global change biology, 21(4), 1434-1453.
This insightful assessment led to amendments to the AntarcticClimate21
Science plan, to include the evaluation of model performance also a subgroup of
parameter that are particularly important to biochemical processes and the
Southern Ocean marine and Antarctic terrestrial ecosystems.
In 2015, under the leadership of Julian Gutt, AnT-ERA, AntEco, and
AntarcticClimate21 groups particpated in a joined workshop to identify (i) key
parameters of ecosystem investigations (i.e. UV light exposure, salinity), (ii)
important regions and (iii) critical stresses and thresholds, as well as (iv) biological
feedbacks on the climate system (i.e. carbon cycle). A report outlining the
conclusions of the workshop and guidelines for the desirable metrics of important
parameters is currently being developed.
Accessiblity of Data, Model Evaluation and Results to the Non-Expert
AntarcticClimate21 primary focus is to improve projections for the 21 Century
and beyond. It became apparent though, that it is equally important to broaden the
access of modelling results to the wider, non-expert community, including physical
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scientists, biologists, policymakers and the public. This has now become possible
with the support of the US-funded Southern Ocean Carbon and Climate
Observations and Modeling (SOCCOM) project, which commenced in 2015. SOCCOM
is a combined observational and modeling project designed to improve
understanding of the role of the Southern Ocean in the global climate, especially
with respect to the uptake of anthropogenic heat and carbon, and to help reduce
the uncertainty of climate model projections with respect to simulations of the
Southern Ocean. Joellen Russell is the leader of the modeling section for SOCCOM,
which includes work on: (i) observing system simulation experiments (OSSEs) that
assist in deployment strategies for four floats as well as quantifying uncertainty
associated with observing networks; (ii) algorithm development that permit the
assessment of the state of the carbon system from biogeochemically-sensored floats
that do not explicitly measure carbon; (iii) the development of observationally-based
climate model metrics and the assessment of climate and earth system models; and
(iv) the development and implementation of a Southern Ocean Model
Intercomparison Project (SOMIP) to improve our understanding of the circulation of
the Southern Ocean and its role in the global uptake of heat and carbon, as well as to
assess the reasons for the noted (and notable) differences between model
simulations there. SOCCOM now provides an exciting opportunity to develop a
portal with AntarcticClimate21 to facilitate model intercomparisons and to make data
and modelling experiments available in a userfriendly format. During the SCAR OSC,
the fourth AntarcticClimate21 workshop will be held to identify (i) what key
improvements are necessary to increase model skill in the assessment of ice sheet
instability, especially with respect to sea level rise as both cause and effect, and how
can this be achieved?, (ii) what are the most effective ways in which non-experts can
be empowered to explore the range of future Antarctic climate projections from
multi-model datasets (for example by facilitating the quick identification of climate
models that occupy different parts of this range) and (iii) what are the key
ecosystems that should be assessed as part of earth system model evaluation and
are there appropriate datasets and metrics available or under development?
II.
Primary publications in peer-reviewed journals (use appendices if
necessary)
AntarcticClimate21 members have led and contributed to large body of relevant
research and publications. A sample of relevant references are listed in Appendix II.
III.
Major reports, including linkages to major SCAR activities (e.g.
advice to the Treaty or IPCC)
ACCE: Through shared staff and the naturally close association between
AntarcticClimate21 and the Antarctic Climate Change and Environment (ACCE)
teams, this group contributed to the ACCE updates under the leadership of
John Turner.
Turner, John, Barrand, Nicholas E., Bracegirdle, Thomas J., Convey, Peter,
Hodgson, Dominic A., Jarvis, Martin, Jenkins, Adrian, Marshall, Gareth,
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Meredith, Michael P., Roscoe, Howard, Shanklin, Jon, French, John, Goosse,
Hugues, Guglielmin, Mauro, Gutt, Julian, Jacobs, Stan, Kennicutt, Marlon C.,
Masson-Delmotte, Valerie, Mayewski, Paul, Navarro, Francisco, Robinson,
Sharon, Scambos, Ted, Sparrow, Mike, Summerhayes, Colin, Speer, Kevin,
Klepikov, Alexander (2014) Antarctic climate change and the environment: an
update. Polar Record, 50. 237-259. doi:10.1017/S0032247413000296
IPCC: A number of AntarcticClimate21 members contributed as contributing authors
to the most recent IPCC 5th Assessment report.
SCAR Horizon Scan: Invited members of the AntarcticClimate21 team contributed to
the 1st Antarctic and Southern Ocean Science Horizon Scan, 21-23 April 2014,
New Zealand.
Kennicutt, M.C., et al., 2014, Polar Research: Six Priorities for Antarctic
Science, Nature, 512, 23-25, doi:10.1038/512023a.
Kennicutt II M.C., et al. 2014. A roadmap for Antarctic and Southern Ocean
science for the next two decades and beyond. Antarctic Science (2014): 1-17
Antarctic Environment Portal: Over the coming months, AntarcticClimate21 will
contribute to the Antarctic Environments Portal (Antarctic.Environments.aq)
to ‘Information Summaries’ and ‘Emerging Issues’ relevant to
AntarcticClimate21. The portal provides information to the Antarctic Treaty
System's Committee for Environmental Protection (CEP) and all Antarctic
Treaty nations.
IV.
Other reports and grey literature
Turner, John. (2013) Contrasting climate change in the two polar regions. In:
Scientific and geopolitical interests in Arctic and Antarctic, New Delhi, LIGHTS
Research Foundation, 73-85.
Meredith, Michael, Orr, Andrew, Shanklin, Jonathan, Turner, John, [and 126 others]
(eds.). (2014) Assessment for Decision-Makers: Scientific Assessment of Ozone
Depletion: 2014. Geneva, Switzerland, World Meteorological Organization, 46 pp.
Russell, J., H. Benway, A. Bracco, C. Deutsch, T. Ito, I. Kamenkovich, and M. Patterson,
2015: Ocean’s Carbon and Heat Uptake: Uncertainties and Metrics. US CLIVAR
Report 2015-3, 33pp.
Bertler, N., Bentley, M., Blunier, T., Conway, H., Fudge, T.J., Hwang, H., Kang, J.,
Kawamura, K., Matsuoka, K., Medley, B., Mulvaney, R., Neff, P., Pattyn, F., Ritz,
C.: Coastal Domes in the Amundsen / Bellingshausen Seas – Science Plan Outline
for an International Consortium Approach. 10-12 April 2015, Vienna, Austria and
19-20 September 2015, Colorado, USA, 15pp .
V.
Workshops and other key meetings organized and activities
associated to major SCAR meetings
Since its inauguration in 2013, AntarcticClimate21 hosted 3 international workshops
and collaborated on a joint AnT-ERA, AntEco, AntarcticClimate21 workshop. The
workshops focused each on one of our objectives and provided the basis for the
development of the next objective. In addition, AntarcticClimate21 convenes
scientific sessions and relevant meetings (i.e. SCAR OSC, AGU, EGU, IPY) through the
steering committee and subcommittees.
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Since its establishment, the AntarcticClimate21 Steering Committee met 1-2 times
per year in face to face meetings and regularly in between via video conferencing.
AntarcticClimate21 Workshops:
• Quantification of Antarctic climate variability, Castine, USA, 23-25 September
2013
• Multidisciplinary Climate Model Evaluation, San Francisco, USA, 11-12
December 2014
• Cross-program workshop on interactions between biological and climate
processes, Barcelona, Spain, 16-18 September 2015
• S01: Antarctica and the Southern Ocean in the 21st Century,
AntarcticClimate21 sponsored session at the SCAR OSC, 25-28 August 2014,
Auckland, New Zealand
VI.
Capacity building and education outreach activities; detail any
difficulties encountered
AntarcticClimate21 is committed to support and inspire the next generation of
Antarctic researchers to contribute to the aspirations and work of the research
programme through (i) the involvement of an representative of the Association of
Polar Early Career Scientists (APECS) on the Steering Committee, (ii) dedicated
spaces for ERS to AntarcticClimate21 workshops and invited contributions to
publications and events, (iii) provision of funding to support participation. During the
2014 SCAR OSC, AntarcticClimate21 organised and funded an APECS Cruise to
facilitate discussion and interactions between various SCAR SRP representatives. 50
ECR, the AntarcticClimate21 Steering Committee and representatives of PAIS, AnTERA, Ant-Eco, and SERCE as well as OSC keynotes speakers and SCAR Office
representatives joined us for the event which provided an excellent opportunity to
network, with many of the established connections still used today.
VII. New data and/or meta-data
AntarcticClimate21 continues to support existing databases such as the (i) Antarctic
Master Directory, a contribution to the Global Change Master Directory (GCMD), (ii)
the SCAR supported READER databases, (iii) PANGEA, (iv) National Climate Data
Centre. In addition, we are collaborating with SOCCOM to develop an
AntarcticClimate21 portal for user friendly access to model outputs and data.
VIII. Communication activities
AntarcticClimate21 has contributed to a range of outreach efforts. Research by
AntarcticClimate21 members is routinely disseminated through national and
international TV, radio and newspaper contributions as well as public presentations
and work with schools and university students. AntarcticClimate21 maintains a
website (www.scar.org/srp/antclim21) and a SCAR Antarctic Climate 2100 Facebook
page
(https://www.facebook.com/SCAR-Antarctic-Climate-2100617628318279900/) with 969 followers. Moreover, outreach efforts include public
lectures, educational online videos and scientific exhibitions. Examples are:
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•

•

•
•

Bertler, N.: Potential collapse of the West Antarctic Ice Sheet – Implications
for Global Sea Level, Invited science lecture to the 31 General Assembly of
the International Council for Science (ICSU), Auckland, New Zealand, 30
August to 03 September 2014.
Russell, J.: Earth Transformed" lecture series: an introductory public lecture
from a series focusing on drivers and impacts of climate change in the world
around us. This lecture looks at the ocean’s role in climate and heat and
carbon uptake. The lecture was attended by 2500 participants in the hall, and
an overflow room with ~500 more as well as ~500 students in a third location.
(https://www.youtube.com/watch?v=ew2vi9i0Kpg)
Scientific Exhibition – Antarctic Time Travel – from 50 million years in
Antarctica’s past to generations into the future, New Zealand IceFest, 27
September to 12 October 2014 (http://nzicefest.co.nz/att)
Educational video on the vulnerability of the Ross Ice Shelf and the
mechanics
of
ice
core
research
(https://www.youtube.com/watch?v=4_Lk0XmVPV8)

IX.
Linkages to other SCAR groups, international programmes and
other activities

AntarticClimate21 has common interests with numerous SCAR groups and other
international groups and maintains fruitful linkage in particular with ACCE (shared
members and research efforts), Ant-ERA (Shared workshops, publications and
conference sessions, T.Bracegirdle is the official liaison officer), PAIS (shared
members, research initiatives, public outreach, conference sessions and
publications), SERCE (shared members and conference sessions), AntEco (shared
workshop), IPICS (shared members and research initiatives), CLIVAR/SOCCOM
(shared members and research initiatives, development of a data portal),
CMIP5/CMIP6 (shared members and workshops, contribution to development of
future guidelines), Global BGC-ARGO (shared members and research initiatives),
ISMASS (shared members and conference sessions).
X.

Expenditure on project activities

The AntarcticClimate21 budget was used to support venue costs and some travel
support for invited participants and ECR to attend our workshops (~70%), support
for AntarcticClimate21 APECS representative to attend the SC meetings (~15%),
support for AntarcticClimate21 specific publications (results from the workshops)
(~10%), a modest contribution to web page and facebook maintenance (~5%).

Future Plans
In the final years of AntarcticClimate21, we aspire to complete the guidelines, metrics
and recommendations for future modelling experiments including the design of
CMIP6 and high resolution regional modelling efforts for the Antarctic / Southern
Ocean region. Moreover we aim to develop in collaboration with SOCCOM the
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Antarctic / Southern Ocean modelling portal to provide access to modelling results,
data and evaluations for the non-expert. This will empower a large science
community as well as other interested parties, such as policy units, to become an
informed user and will lead to faster, improved, and more extensive use of model
results.
Over the next 24 months, AntarcticClimate21 is committed to:
• Co-host along with PAIS and SERCE the Mini Symposium “The Antarctic Ice
Sheet from Past 2 Future”, 27-28 August 2016, SCAR OCS Kuala Lumpur, 2030 August 2016.
• Co-host S2 – Evolution of the physical and biological environment of the
Antarctic and Southern Ocean over the 21st and 22nd centuries, 27-28 August
2016, SCAR OCS Kuala Lumpur, 20-30 August 2016.
• Host the 4th AntarcticClimate21 invited workshop: “Earth System Model
Projections of the Role of Antarctic and the Southern Ocean in the Global
Climate of the 21st Century”, 27-28 August 2016, SCAR OCS Kuala Lumpur,
20-30 August 2016.
• Support ECR to attend the workshop and SC meetings
• Launch the Antarctic Model Results Portal
• Submit “Information Summaries” and “Emerging Issues” to the Antarctic
Environmental Portal.
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Appendix I - Membership
Steering Committee
Last
Name,
First
Name

Affiliation

Country

Email

Gender

Term

Position

Bertler, Nancy

Victoria
University / GNS
Science
British Antarctic
Survey
University of
Colorado
University of
Maine
University of
Arizona
British Antarctic
Survey

New Zealand

Nancy.Bertler@vuw.ac.nz

F

4

Chair

U.K.

tjbra@bas.ac.uk

M

4

USA

alialauren@gmail.com

F

4

USA

Paul.Mayewski@maine.edu

M

4

USA

jrussell@email.arizona.edu

F

4

U.K.

jtu@bas.ac.uk

M

4

Objective
Leader
APECS
Representative
Objective
Leader
Objective
Leader
Objective
Leader

Bracegirdle,
Thomas
Khan, Alia
Mayewski, Paul
Russell, Joellen
Turner, John

Members
Last Name, First
Name

Affiliation

Country

Email

Goodwin, Ian
Schneider, David

Macquarie University
National Center for
Atmospheric
Research
University of Maine
Pennsylvania State
University
University of New
South Wales
Korea Polar Research
Institute
University of
California Irvine and
California Institute of
Technology
University of
Washington
University of New
South Wales
University of Victoria
Finnish
Meteorological
Institute
Hokkaido University
Alfred Wegener
Institute
NASA Jet Propulsion
Laboratory
NASA
Columbia University
University of Hawaii
Utrecht University
Utrecht University
University of Sao
Paulo
Northern Illinois
University
NIWA

Australia
USA

ian.goodwin@mq.edu.au
dschneid@ucar.edu

USA
USA

sbirke61@maine.edu
amc7@psu.edu

Australia

M.England@unsw.edu.au

Korea

jhkang@kopri.re.kr

USA

isabella@uci.edu

USA

qinghua@u.washington.edu

Australia

c.fogwill@unsw.edu.au

Canada
Finland

John.Fyfe@ec.gc.ca
alexey.karpechko@fmi.fi

Japan
Germany

kazuya.kusahara@lowtem.hokudai.ac.jp
Hartmut.Hellmer@awi.de

USA

eric.larour@jpl.nasa.gov

USA
USA
USA
Netherlands
Netherlands
Brazil

walter.n.meier@nasa.gov
lmp@columbia.edu
slgs@hawaii.edu
J.M.vanWessem@uu.nl
w.j.vandeberg@uu.nl
wainer@usp.br

USA

Reed@niu.edu

New Zealand

C.Stevens@niwa.co.nz

Birkel, Sean
Carleton, Andrew
England, Matthew
Kang, Jung-Ho
Velicogna, Isabella

Ding, Qinghua
Fogwill, Christopher
Fyfe, John
Karpechko, Alexey

Kusahara, Kazuya
Hellmer, Hartmut
Larour, Eric
Meier, Walter
Polvani, Lorenzo
Stevenson, Samantha
Van Wessem, Melchior
Van der Berg, Wilhelm
Wainer, Ilana
Scherer, Reed
Stevens, Craig
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DeConto, Rob
Bodeker, Greg
Comiso, Joey
Naish, Timothy
Escutia, Carlota
Catherine Ritz
Pattyn, Frank
De Santis, Laura
Pollard, David
Gutt, Julian
Chown, Steven
Ferreira, David
Strugnell, Jan

University of
Massachusetts
Bodeker Scientific
NSA
Victoria University
University of Granada
LGGE
Universite Libre de
Bruxelles
University of Trieste
PennState University
AWI
Monash University
University of Reading
Latrobe University

USA

deconto@geo.umass.edu

New Zealand
USA
New Zealand
Spain
France
Belgium

greg.@bodekerscientific.com
Josefino.c.comiso@nasa.gov
Timothy.Naish@vuw.ac.nz
escutia@ugr.es
Catherine.ritz@lgge.obs.ujf-grenoble.fr
fpattyn@ulb.ac.be

Italy
USA
Germany
Australia
UK
Australia

ldesantis@ogs.trieste.it
pollard@essc/psu.edu
Julian.Gutt@awi.de
Steven.Chown@monash.edu
d.g.ferreira@reading.ac.nz
J.Strugnell@labrobe.edu.au
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Name of SRP: __________AntarcticClimate21
Name of Reviewer (optional): _______________________________________

Science quality. Recognising that the national/international science on which the research was
based has already been peer-reviewed, do the scientific highlights and published papers indicate that
the internationally collaborative research stimulated by the programme has produced science that is
excellent, good, or fair? (please provide a brief justification for your choice).
Excellent
The project has resulted in a number of publications in high quality journals. Most publications contain
multiple members of the AntarcticClimate21 team which suggests that this network and the
associated workshops has been effective in brining scientists together and facilitating multiinstitutional collaboration.

Science importance/relevance/timeliness. Has the work advanced scientific
understanding and been in accordance with the SCAR Strategic Plan
(http://www.scar.org/about/futureplans/)? (Yes or no; please provide a brief explanation for your
choice). Are there important gaps currently not considered by the SRP? (If yes, please provide a brief
description)
Imprtance:
The Southern Ocean and Antarctic climate are vital components for the climate system for example,
acting as the main engine room for the global overturning circulation, a region of enormous CO2
sequestration and one of the key regions that will potentially give rise to large and rapid sea-level
rise. Yet these are regions of large scientific uncertainty where models often show poor fidelity.
AntarcticClimate21 initiative is directly addressing some of these uncertainties

SCAR Strategic Plan
The report suggests good alignment with SCAR strategic objectives and the outcomes documented in
this report. In particular:
1. initiating high quality international research via the multiple workshops as evidenced by the strong
list of publications
2. Development of a portal to provide information to the Antarctic Treaty System's CEP
3. Development of portal as part of SOCCOM to provide easy access to model data
4, ECR capacity development e.g. through the APECS Cruise
5. Various outreach initiatives

Gaps
A feel that there are a couple of important science areas that haven’t been articulated well in the
milestone report and are presumably of critical importance for improved projections:
1. There is little mention of high resolution processes that are likely to be of considerable importance
in the southern ocean e.g. influence of mesoscale eddies on the circulation response, importance of
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mesoscale and submesoscale in modulating biogeochemistry and SO ecosystems.
2. Ocean/ice sheet interactions. While CMIP5 class models do not include this functionality, there are
a number of groups that are focusing on this area of climate modeling that will be vital for
understanding future sea-level, for example.
In addition, while there is considerable discussion on model validation, there is little indication of how
models are to be improved. Presumably this will require interaction with model developers and
bespoke model sensitivity experiments to understand what simulated processes need to be
improved/included.

Data archival and access. Is the programme adequately addressing the issues of data
archiving and data access, and are its data accessible to the wider community? (Yes or no; please
provide a brief explanation of your choice).

Yes, Although at present providing community access to model data seems to be a
work in progress, via the development of the SOCCOM portal. It would have been
useful to include more specific information on the information is to be incorporated.
For example if it’s a repository for SOMIP data, why wouldn’t this just be integrated
into the PCMDI framework.

Communication activities. Are the communication activities of the SRP contributing to the
promotion of SCAR and its mission? (Yes or no; please provide a brief explanation of your choice).
Yes, the team has been involved in a number of interesting outreach projects via a
range of different media

Education. Is the work contributing to education about Antarctic science? (Yes or no; please
provide a brief explanation of your choice).

Yes, A number of initiatives are aimed at training up ECR. In addition there are a
number of initiatives aimed at public education

Building capacity across all SCAR Member countries. Has the programme contributed
to building the capacity of countries with less well developed Antarctic programmes and/or early
career scientists a lot, modestly, little, or not at all? Keeping in mind that there are various difficulties
in this area, e.g. depending on the current interest of science topics in certain countries, please
provide a brief explanation of your choice.

I did not find information regarding training in countries with less well developed Antarctic
programmes. However, a number of initiatives have been put in place for the training of ECRs
including involvement in APECS and funding of ECRs at workshops and APECS cruise.
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Value for Money. Considering that SCAR is only able to invest ~20,000-25,000 USD per year in
each SRP, do the results indicate excellent/good/fair/poor value for money (please provide a brief
justification for your choice)?

Given the limited funds, the program has delivered a wide variety of outcomes, including multiple
workshops, ECR training opportunities, public outreach, access to new datasets. I think this
represents very good value for money.

Terms of Reference. To what extent do you feel the SRP has met the Terms of Reference
(provided on the following page).
All terms of reference appear to be being met based on the report (although I cant
say anything around point 4).
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Reviewers should complete this page, expanding the text boxes where necessary, but should be kept to 3 A4
pages max. Reviews will be made public.

Name of SRP: _AntClim21_________________________________________
Name of Reviewer (optional): _______________________________________

Science quality. Recognising that the national/international science on which the research was
based has already been peer-reviewed, do the scientific highlights and published papers indicate that
the internationally collaborative research stimulated by the programme has produced science that is
excellent, good, or fair? (please provide a brief justification for your choice).

The workshop reports are the most significant scientific contribution from this effort. It was
unclear which of the other outcomes from this effort were a result of SCAR support versus
support to individual members from their national funding agencies. Put another way, it is not
obvious how many of the other outcomes would have still occurred without SCAR funding.
My guess is much of this work would have occurred without SCAR funding. It should be
made clear what outcomes were made possible by SCAR funding.

Science importance/relevance/timeliness. Has the work advanced scientific
understanding and been in accordance with the SCAR Strategic Plan
(http://www.scar.org/about/futureplans/)? (Yes or no; please provide a brief explanation for your
choice). Are there important gaps currently not considered by the SRP? (If yes, please provide a brief
description)

The work described in the performance review has advanced scientific understanding and
has been in accordance with the SCAR strategic plan. I did not notice any gaps that could
be readily filled by this group.

Data archival and access. Is the programme adequately addressing the issues of data
archiving and data access, and are its data accessible to the wider community? (Yes or no; please
provide a brief explanation of your choice).

It does not appear that new data is being created directly as a result of the SCAR funding so
no data archiving is needed. Objective 4 is focused on data accessibility for non-specialists
and this is an important activity. This is also a very large and difficult task and one that is not
likely to be fully addressed by the SRP.

Communication activities. Are the communication activities of the SRP contributing to the
promotion of SCAR and its mission? (Yes or no; please provide a brief explanation of your choice).

The workshop reports are an excellent means of communicating the SRP activities to the
broader community. It is my opinion that with the level of funding provided by SCAR
organization of workshops and preparation of reports, in the peer reviewed literature, is the
most cost effective way to advance the goals of the SRP. With the funding available it is not
feasible to conduct new research to meet the goals of the SRP. Gap finding and synthesis,
as is done at workshops, is very valuable and best done by an organization with a broad
view, such as SCAR and the SRP, rather than being attempted by individual PIs funded by
national funding agencies.
It was unclear how useful the web page or Facebook pages are in disseminating results
from the SRP. What is posted on these pages? How often is it updated? How frequently are
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these sites visited by unique visitors? Are these “go to” sites for the scientific community?

Education. Is the work contributing to education about Antarctic science? (Yes or no; please
provide a brief explanation of your choice).

Early career scientist involvement in the SRP is excellent and includes an APECS member
on the steering committee and dedicated spots and funding for early career scientists to
attend the SRP sponsored workshops.
It was not obvious to me how much of the Antarctic outreach described in the report would
have occurred even without SCAR funding. My guess is that much of this outreach was
funded by national funding agencies and would have occurred without SCAR support.

Building capacity across all SCAR Member countries. Has the programme contributed
to building the capacity of countries with less well developed Antarctic programmes and/or early
career scientists a lot, modestly, little, or not at all? Keeping in mind that there are various difficulties
in this area, e.g. depending on the current interest of science topics in certain countries, please
provide a brief explanation of your choice.

There appears to be little capacity building aimed at countries with with less well developed
Antarctic programs with almost no SRP members from these countries listed in the
appendix.
In contrast, the capacity building for each career scientists is excellent as described above.

Value for Money. Considering that SCAR is only able to invest ~20,000-25,000 USD per year in
each SRP, do the results indicate excellent/good/fair/poor value for money (please provide a brief
justification for your choice)?
The value for money is excellent. Most of the SCAR funds go to workshop related activities.
As discussed above, I view this as one of the most efficient ways to use the limited funds
available here and helps build on the basic research that is funded by national funding
agencies.

Terms of Reference. To what extent do you feel the SRP has met the Terms of Reference
(provided on the following page).
The SRP is meeting the terms of reference - no concerns here.
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Reviewers should complete this page, expanding the text boxes where necessary, but should be kept to 3 A4
pages max. Reviews will be made public.

Name of SRP: AntarcticClimate21
Name of Reviewer (optional): _______________________________________

Science quality. Recognising that the national/international science on which the research was
based has already been peer-reviewed, do the scientific highlights and published papers indicate that
the internationally collaborative research stimulated by the programme has produced science that is
excellent, good, or fair? (please provide a brief justification for your choice).

To me the most original piece of science this programme has stimulated is the paper
by Gutt et al., which clearly shows that the programme has succeeded in creating
useful bridges to the ecosystem research community. As far as I have understood,
this particular objective has been added to the original list of objectives after the start
of AntClim21, and it is well in line with the general multidisciplinary vision of SCAR.
The presented multidisciplinary perspective for Antarctic climate model evaluation
(Bracegirdle et al., BAMS 2016) is sound and promising. Tangible results are to be
expected notably with the suite of CMIP6 model outputs in the next years that will
need to be evaluated. In this respect, I would like to recommend some coordination
with model evaluation efforts within WCRP (for example with the Polar Climate
Prediction Initiative (PCPI), which also intends to contribute to the evaluation of
Antarctic climate simulations).
I am a little bit less sanguine about the research axis of the potential for climate
surprises, which might be focusing a little bit too much on one particular aspect of
atmospheric circulation changes.
Overall, given the limited amount of funding, the group has provided very good
internationally collaborative science that is visible and promptly delivers results.
Science importance/relevance/timeliness. Has the work advanced scientific
understanding and been in accordance with the SCAR Strategic Plan
(http://www.scar.org/about/futureplans/)? (Yes or no; please provide a brief explanation for your
choice). Are there important gaps currently not considered by the SRP? (If yes, please provide a brief
description)

The objectives of this programme (1- Quantification of Antarctic climate variability; 2 Climate model verification for the Antarctic region; 3 - Antarctic climate projection to
2100 AD and beyond; 4 – User friendly access to model outputs and
evaluations) are all in good accordance with the SCAR strategic plan. The progress
made along these lines therefore also is.
As stated before, the link to the ecosystem research community appears particularly
relevant to me in the light of the general multidisciplinary objectives of SCAR. The
aim to create user friedly access to model outputs should be well coordinated with
other efforts in this sense, notably those undertaken by CMIP.
AntarcticClimate21 could be an important partner for the Antarctic part of the
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Coordinated Regional Downscaling Experiment (CORDEX). It seems to me that the
regional Antarctic climate modeling community is insufficiently mobilized in this
exercise, and that the AntClim21 community should have a very big interest in
CORDEX high resolution simulations of the Abntarctic climate (including downscaled
projections).
I am a little bit sceptic about the common AntClim21/SOCCOM objective of
organizing a Southern Ocean MIP. There is a general feeling in the climate modeling
community that there is a distinct risk of drowning in MIPs. This effort should be well
thought through, and its potential benefits well evaluated, in the light of the existence
of the more general OMIP, for example.

Data archival and access. Is the programme adequately addressing the issues of data
archiving and data access, and are its data accessible to the wider community? (Yes or no; please
provide a brief explanation of your choice).

Difficult to evaluate. Efforts to create a common portal for data access with
SOCCOM seem to be ongoing or planned. AntarcticClimate21 mentions existing
databases it is contributing to and it is actually good to see that instead of creating
new databases, effort is also made to contribute to visible existing ones.

Communication activities. Are the communication activities of the SRP contributing to the
promotion of SCAR and its mission? (Yes or no; please provide a brief explanation of your choice).
Also a bit difficult to evaluate whether SCAR is really being strongly promoted though
this activity. The outreach activities seem to be real but probably not overwhelming.

Education. Is the work contributing to education about Antarctic science? (Yes or no; please
provide a brief explanation of your choice).

In collaboration with APECS, AntarcticClimate21 focuses its educational efforts
towards early career scientists. This does make sense. I do not really know whether
this is what SCAR defines as “educational” activities. In any case, I found nothing in
the report about actions directed to a broader or younger public.

Building capacity across all SCAR Member countries. Has the programme contributed
to building the capacity of countries with less well developed Antarctic programmes and/or early
career scientists a lot, modestly, little, or not at all? Keeping in mind that there are various difficulties
in this area, e.g. depending on the current interest of science topics in certain countries, please
provide a brief explanation of your choice.
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This is probably particularly difficult for a project that focuses on climate modeling in
which for obvious reasons a few nations will be dominant. In that sense, it would be
unfair to raise criticism on this point.

Value for Money. Considering that SCAR is only able to invest ~20,000-25,000 USD per year in
each SRP, do the results indicate excellent/good/fair/poor value for money (please provide a brief
justification for your choice)?
The programme seems to be on a good way to produce very good value for money.

Terms of Reference. To what extent do you feel the SRP has met the Terms of Reference
(provided on the following page).

If I read the first sentence of the general aims of this SRP (“The goals of AntClim21
are to deliver improved regional predictions of key elements of the Antarctic
atmosphere, ocean and cryosphere for the next 20 to 200 years and to understand
the responses of the physical and biological systems to natural and anthropogenic
forcing factors”), then the answer would be “not yet”. It would be completely
unrealistic to expect this SRP to produce revolutionary progress in our capacity to
produce climate projections for the Antarctic. It is to be hoped that highly visible and
pertinent evaluations of the current generation of climate and environmental models
will be an outcome of the next years of this project.
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Reviewers should complete this page, expanding the text boxes where necessary, but should be kept to 3 A4
pages max. Reviews will be made public.

Name of SRP: ___AntarcticClimate21______________________________
Name of Reviewer (optional): _______________________________________

Science quality. Recognising that the national/international science on which the research was
based has already been peer-reviewed, do the scientific highlights and published papers indicate that
the internationally collaborative research stimulated by the programme has produced science that is
excellent, good, or fair? (please provide a brief justification for your choice).

The science quality of this group is excellent. The Authors are clearly renowned
experts in their field, and have done a great job bringing the community together to
advance Antarctic Climate models. Their “Key Achievements” highlight the breadth
and flexibility that they have had in their group.

Science importance/relevance/timeliness. Has the work advanced scientific
understanding and been in accordance with the SCAR Strategic Plan
(http://www.scar.org/about/futureplans/)? (Yes or no; please provide a brief explanation for your
choice). Are there important gaps currently not considered by the SRP? (If yes, please provide a brief
description)

Yes. The AntarcticClimate group’s goals are aligned with the SCAR Strategic Plan.
In particular for:
- addressing issues of regional and global importance
- identifying evolving issues
- partnering with other Antarctic Treaty advisory bodies
- providing venues for presentation of the latest research results
- promoting an interdisciplinary philosophy
- developing the capacity of Early Career scientists
- informing the public and media on the importance of Antarctic research

Data archival and access. Is the programme adequately addressing the issues of data
archiving and data access, and are its data accessible to the wider community? (Yes or no; please
provide a brief explanation of your choice).

Yes. The programme references supporting existing databases and have added a
new objective of producing ‘user-friendly’ data and evaluations

Communication activities. Are the communication activities of the SRP contributing to the
promotion of SCAR and its mission? (Yes or no; please provide a brief explanation of your choice).
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Yes, AntarcticClimate is communicating its results in several ways: hosting
workshops, publishing peer-reviewed and grey literature, giving educational
presentations and maintaining an active online presence.

Education. Is the work contributing to education about Antarctic science? (Yes or no; please
provide a brief explanation of your choice).

Yes, largely through communication efforts mentioned above.

Building capacity across all SCAR Member countries. Has the programme contributed
to building the capacity of countries with less well developed Antarctic programmes and/or early
career scientists a lot, modestly, little, or not at all? Keeping in mind that there are various difficulties
in this area, e.g. depending on the current interest of science topics in certain countries, please
provide a brief explanation of your choice.

Yes, the programme hosts workshops at conferences that do not currently have
strong Antarctic connections.

Value for Money. Considering that SCAR is only able to invest ~20,000-25,000 USD per year in
each SRP, do the results indicate excellent/good/fair/poor value for money (please provide a brief
justification for your choice)?

Excellent! Most of the funds go to hosting workshops and supporting early career
scientists so that they can attend these workshops.

Terms of Reference. To what extent do you feel the SRP has met the Terms of Reference
(provided on the following page).

Great. I can’t speak to all the components of the Terms of Reference (i.e. respond to
requests from Executive Committee), but the AntarcticClimate21 group addresses
90% of the responsibilities mentioned.
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SCAR Scientific Research Programme
External Performance Review Summary and Recommendations

Antarctic Climate Change in the 21st Century (AntClim21)
The science quality of AntClim21 is excellent. The Authors are clearly renowned experts in their field,
and have done a great job bringing the community together to advance Antarctic Climate models.
Their “Key Achievements” highlight the breadth and flexibility that they have had in their group,
including creating useful bridges to the ecosystem research community. The presented
multidisciplinary perspective for Antarctic climate model evaluation (Bracegirdle et al., BAMS 2016) is
sound and promising. Tangible results are to be expected notably with the suite of CMIP6 model
outputs in the next years that will need to be evaluated.
AntClim21 mentions the existing databases it is contributing to and it is actually good to see that
instead of creating new databases, effort is also made to contribute to visible existing ones. Efforts to
create a common portal for data access with SOCCOM seem to be ongoing or planned - a big task
that should be connected with other ongoing efforts within the WCRP community.
A few potential gaps: There is little mention of high resolution processes that are likely to be of
considerable importance in the Southern Ocean e.g. influence of mesoscale eddies on the circulation
response, importance of mesoscale and sub-mesoscale in modulating biogeochemistry and SO
ecosystems. Additionally, ocean/ice sheet interactions do not seem to be included in the plans and it
might be useful to link to other groups that are focusing on this area of climate modelling that will be
vital for understanding future sea-level. Finally, there is considerable discussion on model validation,
but little indication of how models are to be improved.
Regarding outreach, early career scientist involvement in the SRP is excellent and includes an
APECS member on the steering committee and dedicated spots and funding for early career scientists
to attend the SRP sponsored workshops. Other outreach efforts could be enhanced.

AntClim21 Recommendations:
•

AntClim21 needs to complete its implementation plan – it is 4 years overdue.

•

The aim to create user friendly access to model outputs should be well coordinated with other efforts
in this sense, notably those undertaken by CMIP. If more information on the specifics of the
information to be included in the portal would have been provided, that would have been useful in
demonstrating the need for such a new portal.

•

AntClim21 SC should make concrete efforts to coordinate their efforts with those of WCRP, CliC,
CORDEX, and the Polar Climate Prediction Initiative (PCPI).

•

The group may want to further describe the potential for climate surprises and perhaps revisit the
contribution of atmospheric circulation changes to their projections.

•

The Southern Ocean MIP should be well thought through, and its potential benefits well evaluated,
in the light of the existence of the more general OMIP, for example.

•

Outreach activities could be stronger, and should more specifically mention SCAR and the
AntClim21 efforts. As it appears the listed outreach efforts may be ongoing national activities and
not necessarily additional for AntClim21. It might also be good to reach out more to a broader and
younger public.

•

The group should consider taking extra effort to engage scientists from nations with smaller Antarctic
research programmes in their activities.
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•

AntClim21 should recommend to members to mention in their publications that such the paper is a
contribution to the SCAR AntCim21 SRP.

•

AntClim21 is encouraged to continue contributing to reinforce the linkages of SCAR with the IPCC
and the future Special Reports
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SCAR Scientific Research Programme
External Performance Review Summary and Recommendations

Recommendations for all SRPs and/or SCAR
The following are recommendations arising from the 2016 SRP External Review
Process that apply to all SRPs and/or SCAR as a whole:
•

Given that SRPs are intended to be finite in duration, it would be useful to identify some key
outputs that can be put forward to summarize progress achieved, for example “We now have
sufficient information on x to support robust conservation and management of this component of
the Antarctic.ecosystem. Document y assembles all the relevant information. SCAR can now
focus on other priorities”. Along this line, all SRPs should consider putting an emphasis on
synthesis of the information collected thus far and have such a paper/product result in the
completion of their programme.

•

All SRPs should consider assessing the impact of their research by having some additional
summary statistics, such as a list of paper citations, or impact factors of the journals where
publications have been accepted which could be a useful metric to assess science quality in future
reviews.

•

All the SRPs should recommend to their members to mention in their publications that the paper is
a contribution to the SCAR xxxxx SRP.

•

All SRPs should somehow document which of their achievements are directly resulting from the
SRP and would not have happened otherwise.

•

All SRPs should improve their engagement with scientists from less well-developed Antarctic
programmes. Collaborations in Asia, Scandinavia, Africa and South American are particularly
important to increase. To help assess current engagement, SRPs should create a graph of the
distribution of people involved from various SCAR member countries.

•

It is recognized that the SRPs establishment was prior to the SCAR Science Horizon Scan.
However, SRPs might want to consider mapping their activities to Horizon Scan questions and
including this information on their websites and make sure it is included in all Horizon Scan followups/accomplishment reports.

•

Support for early career scientists should involve some kind of ‘feed-back’ to their home countries,
the larger early career and science community and/or other ‘outreach’ efforts. This could include a
presentation to their home department when they return, a report to their National Committee, a
webinar, or another activity to share their experience with the wider community

•

The SRPs are encouraged to contribute to reinforce the linkages of SCAR with the IPCC and the
future Special Reports.

•

The SCAR Social Sciences groups could potentially consider doing case studies detailing how the
science community was coordinated through the SRPs, if goals were met, what lessons might be
learned, and detail examples of management/policy outcomes that were based on work arising
from the SRP.

•

SCAR should do better at showcasing the results of the SRPs and recognizing the amazing
voluntary efforts of their many participants and the amount of in-kind contributions from
participating institutions.

•

SCAR as a whole, should have a real communication strategy for major publications and scientific
outputs, including the outputs of the SRPs. This includes a more standardized format for the SRPs
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that meet the needs of the programmes and help to showcase their efforts. Including metrics of
hits for various programmes on webpages and social media channels would be useful to
assessing reach of content.
•

All SCAR groups, including the SRPs, should be reminded that acknowledging SCAR in
publications is important. SCAR may wish to develop a standard statement that groups could use
to help showcase publications that would not be possible without SCAR support. In a similar vein,
when groups report publications they should highlight how papers advance the objectives of the
programme, or listing them under the objectives to which they are targeted may also be useful for
tracking progress.

•

SCAR needs to define how publications can be attributed to a SCAR SRP, and which publications
would have not been possible without SCAR involvement/endorsement. In the same vein, SCAR
should set up a reference collection ‘facility’ to showcase all publications attributed to SCAR
activities. This should also include non-technical publications.

•

SCAR may wish to have a more detailed list of where all its data are stored and a contingency
plan for maintaining the data in case current funding decisions are reversed.

•

There is great value in SCAR’s small contribution to these SRPs, which can often provide
incentive funds to bring scientists together and it is essential that this be continued. SCAR
Members are asked to continue to advocate for the support of SCAR efforts, particularly because
few national funding sources allow for international collaborations such as those offered through
SCAR activities.

Standing Committee on Antarctic Data Management
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Scientific Research Programmes
Antarctic data management evaluation
General comments
The Antarctic Treaty System offers a clear statement on data. “Scientific observations and
results from Antarctica shall be exchanged and made freely available (Art. III).”
Even at the level of ICSU the need for free and open access is becoming increasingly
recognized. See “Open data in a big Data world”. SCAR through the Standing Committee
on Antarctic Data management has developed the SCAR Data and Information Management
Strategy (DIMS). A principal component of this is the Antarctic Data Management System
(ADMS) which is composed of The Antarctic Master Directory (AMD) and The National
Antarctic Data Centres (NADCs). The Antarctic Master Directory is part of NASA’s GCMD.
While overall the different research programs show good intent on making data and
metadata available (through the AMD), this is not achieved in a consistent manner. Showing
ample room from improvement.
It is clear all SRP’s could be more aware of the SCADM and the ADMS. In regards to the
overall reporting on data activities It would be good to have a more detailed description of
how data feeds into the AMD as well as an overview of the records that belong to a specific
SRP. This is a task that needs to be addressed by the SRP’s and SCADM in collaboration.
For this purpose it would be good if all SRP could interact with SCADM during the upcoming
SCAR OSC conference in Kuala Lumpur.
The SCADM joint meeting takes place on the 19th and 20th August. SRP’s are invited to
participate in this meeting (the 20th is probably of most interest). The meeting is open but
notification of who will participate is mandatory. For this the SCADM Chief Officer can be
contacte (avandeputte@naturalsciences.be or antonarctica@gmail.com). We believe that
aprticipation to this meeting would held SRP’s better understand SCAR DIMS and how to
use it for improving the visibility of the research and data of their SRP.

Evaluation of the individual reports.
SERCE (score: B)
No section on data management, no mention of the AMD. Nevertheless Data archiving &
exchange is mentioned for instance in a 2015 workshop.

Standing Committee on Antarctic Data Management
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PAIS (score: A)
PAIS has a section on data management and they provide an overview of a number of
domain specific data repositories. Metadata is not always put into the AMD directly by these
repositories (Pangaea, IODP). But for instance IPEV IMAGES is part of GCMD and will as
such feed into the GCMD. No concrete overview of which metadata was made available and
national repositories are just briefly mentioned.

AntarcticClimate21 (score: A)

AntClim21 has a section on data management. It seems metadata and data is not yet made
available but would be in future. No Mention of the AMD specifically but they would be using
SOCCOM. SOCCOM contributes to SOOS (which is a SCAR data product), and as such this
also to the AMD.

AntEco (score: A)
AntEco has a section on data and metadata, no mention of the AMD specifically, but data is
fed into the biodiversity.aq, a SCAR data product that feeds into the AMD. However there is
no outlined protocol. Some specific contributions are listed.

AnTERA (score: A)
AnTERA has a section on data management and they provide an overview of a number of
domain specific data repositories. Not all of these feed into the AMD though.

Kind Regards
Dr Anton P. Van de Putte On behalf of SCADM
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Response of AntarcticClimate21 to the General SRP recommendations, the specific AntClim21
recommendations, and the Antarctic data management evaluation
We thank the external performance reviewers and SCAR for taking the time to provide useful and
constructive feedback on both SRPs in general and the activities of AntarcticClimate21. Below we have
provided responses to each recommendation. SCAR review recommendations are shown in italics
with responses in blue plain text.
SCAR General SRP recommendations
Given that SRPs are intended to be finite in duration, it would be useful to identify some key outputs
that can be put forward to summarize progress achieved, for example “We now have sufficient
information on x to support robust conservation and management of this component of the
Antarctic.ecosystem. Document y assembles all the relevant information. SCAR can now focus on other
priorities”. Along this line, all SRPs should consider putting an emphasis on synthesis of the information
collected thus far and have such a paper/product result in the completion of their programme.
Both the conclusions and the community engagement from the first two workshops mean that we are
now in a position to move on to developing an AntClim21 community view on Antarctic climate change
to 2100.
All SRPs should consider assessing the impact of their research by having some additional summary
statistics, such as a list of paper citations, or impact factors of the journals where publications have
been accepted which could be a useful metric to assess science quality in future reviews.
We will plan the most appropriate way of producing additional summary statistics of our impacts.
All the SRPs should recommend to their members to mention in their publications that the paper is a
contribution to the SCAR xxxxx SRP.
As mentioned in the AntClim21 specific responses below, this recommendation will, where
appropriate, be communicated to AntClim21 members and participants associated with
activities/meetings.
All SRPs should somehow document which of their achievements are directly resulting from the
SRP and would not have happened otherwise.
This will be documented alongside producing additional summary statistics of our impacts (see above).
All SRPs should improve their engagement with scientists from less well-developed Antarctic
programmes. Collaborations in Asia, Scandinavia, Africa and South American are particularly
important to increase. To help assess current engagement, SRPs should create a graph of the
distribution of people involved from various SCAR member countries.
See response to AntClim21-specific comments below.

It is recognized that the SRPs establishment was prior to the SCAR Science Horizon Scan. However, SRPs
might want to consider mapping their activities to Horizon Scan questions and including this
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information on their websites and make sure it is included in all Horizon Scan followups/
accomplishment reports.
We agree that it is important to relate AntClim21 activities to Horizon Scan questions. Our strategy
will be to include this in future reports on activities.
Support for early career scientists should involve some kind of ‘feed-back’ to their home countries, the
larger early career and science community and/or other ‘outreach’ efforts. This could include a
presentation to their home department when they return, a report to their National Committee, a
webinar, or another activity to share their experience with the wider community
We agree with this suggestion and will recommend this to supported early career scientists.
The SRPs are encouraged to contribute to reinforce the linkages of SCAR with the IPCC and the future
Special Reports.
See response to AntClim21-specific comments below.
The SCAR Social Sciences groups could potentially consider doing case studies detailing how the science
community was coordinated through the SRPs, if goals were met, what lessons might be learned, and
detail examples of management/policy outcomes that were based on work arising from the SRP.
In considering whether such an activity should be supported, AntClim21 recommends that the
additional value of such case studies should be evaluated. In particular, the evaluation should consider
the extent to which the current review process already fulfils this role. It is important that SCAR’s
limited resources are not used in separate initiatives that have overlapping objectives/scope.
SCAR should do better at showcasing the results of the SRPs and recognizing the amazing voluntary
efforts of their many participants and the amount of in-kind contributions from participating
institutions.
AntClim21 feel that this question is more appropriate for the SCAR Office rather than an SRP.
SCAR as a whole, should have a real communication strategy for major publications and scientific
outputs, including the outputs of the SRPs. This includes a more standardized format for the SRPs that
meet the needs of the programmes and help to showcase their efforts. Including metrics of hits for
various programmes on webpages and social media channels would be useful to assessing reach of
content.
Again, our feeling is that this question is more appropriate for the SCAR Office.
All SCAR groups, including the SRPs, should be reminded that acknowledging SCAR in publications is
important. SCAR may wish to develop a standard statement that groups could use to help showcase
publications that would not be possible without SCAR support. In a similar vein, when groups report
publications they should highlight how papers advance the objectives of the programme, or listing
them under the objectives to which they are targeted may also be useful for tracking progress.
A standard statement would be very useful and would probably help to increase the number of
authors acknowledging SCAR in publications.
SCAR needs to define how publications can be attributed to a SCAR SRP, and which publications would
have not been possible without SCAR involvement/endorsement. In the same vein, SCAR should set up
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a reference collection ‘facility’ to showcase all publications attributed to SCAR activities. This should
also include non-technical publications.
A reference collection would be a useful resource. However, the responsibility and actions on this are
again a SCAR Office issue.
SCAR may wish to have a more detailed list of where all its data are stored and a contingency plan for
maintaining the data in case current funding decisions are reversed.
It is not clear what additional detail might be required. Our suggestion is that the SCAR community
view on whether there is a need for a more detailed list should first be established before effort is
diverted in this direction. However, we agree that a contingency plan for data maintenance is an
important consideration.
There is great value in SCAR’s small contribution to these SRPs, which can often provide incentive funds
to bring scientists together and it is essential that this be continued. SCAR Members are asked to
continue to advocate for the support of SCAR efforts, particularly because few national funding sources
allow for international collaborations such as those offered through SCAR activities.
We agree that it is important to continue to advocate for the support of SCAR efforts.

SCAR AntClim21-specific recommendations
AntClim21 needs to complete its implementation plan – it is 4 years overdue.
This is a high priority at present.
The aim to create user friendly access to model outputs should be well coordinated with other efforts
in this sense, notably those undertaken by CMIP. If more information on the specifics of the information
to be included in the portal would have been provided, that would have been useful in demonstrating
the need for such a new portal.
The strength of AntClim21 is that it can provide a community view on the reliability of climate
projection data and through this provide added value. There are many different portals for climate
model data becoming available. Our plan is to complement these resources by providing maps of
Antarctic climate change on the AntClim21 website. The added value in these maps would come from
two aspects:
1. Produce 21st century climate projections that combine data from multiple climate models whilst
providing information on the limitations of those models and/or adjusting for known biases in order
to produce more reliable estimates of climate change to 2100.
2. Present the information in a way that is most useful and/or informative to non-climatologists.
Both 1 and 2 will be key topics of discussion at the next AntClim21 workshop in Kuala Lumpur.
AntClim21 SC should make concrete efforts to coordinate their efforts with those of WCRP, CliC,
CORDEX, and the Polar Climate Prediction Initiative (PCPI).
We plan to liaise with Antarctic CORDEX with regard to including a component of high-resolution
atmospheric model projections as part of plans for climate projection information presented on the
AntClim21 website. We have been invited to join the next 2016 CliC Leadership Online Meeting on
27th June 2016, which will focus on Polar CORDEX. We will present our idea/request at this meeting.
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With regard to PCPI, we have invited one of the co-leads to the upcoming workshop in Kuala Lumpur.
The aim will be to coordinate activities and expertise on climate model evaluation.
The group may want to further describe the potential for climate surprises and perhaps revisit the
contribution of atmospheric circulation changes to their projections.
In addition to the 2015 paper on climate surprises (Mayewski et al., 2015), a paper on further analysis
and descriptions is now being written (“Proxy ice core marine air mass and climate reanalysis analogs
for understanding past, present and near future climate of Antarctica and the Southern Hemisphere”).
This will offer potential climate surprises from a series of climate reconstruction which will be
developed into an official contribution to AntClim21.
Mayewski, P. A., Bracegirdle, T., Goodwin, I., Schneider, D., Bertler, N. A. N., Birkel, S., Carleton, A.,
England, M. H., Kang, J.-H., Khan, A., Russell, J., Turner, J., Velicogna, I.. (2015) Potential for Southern
Hemisphere climate surprises. Journal of Quaternary Science, 30. 391-395. doi:10.1002/jqs.2794.
The Southern Ocean MIP should be well thought through, and its potential benefits well evaluated, in
the light of the existence of the more general OMIP, for example.
SOMIP is primarily focused on the CMIP6 scientific question “How does the Earth System respond to
forcing?” with the aim of reducing uncertainties in climate projections by defining the role of the
oceans in climate with regards to the Southern Ocean. As with most MIPs the goal is to understand
the causes of differences in the models’ responses and to compare models to observations. The
purpose is to increase our understanding of the important processes influencing model response and
to use that understanding to improve the models. Our plan is to closely align SOMIP with FAFMIP,
using an adaptation of the FAFMIP wind forcing anomaly, and complementing their study by including
an additional fresh water forcing anomaly around Antarctica.
The Southern Ocean is responsible for 67-98% of the oceanic uptake of anthropogenic heat
(Roemmich et al. 2015, doi:10.1038/nclimate2513) and 43±3% of the oceanic uptake of anthropogenic
carbon over the CMIP5 historical period (Frölicher et al. 2015, doi:10.1175/JCLI-D-14-00117.1), but
simulations of the Southern Ocean continue to show significant inter-model differences (Russell et al.,
2006, doi:10.1175/JCLI3869.1, Downes and Hogg, 2013, doi:10.1175/JCLI-D-12-00504; Meijers, 2014,
doi:10.1098/rsta.2013.0296; Ito et al., 2015, doi:1 0.1002/2015GL064320, Farneti et al., 2015,
doi:10.1016/j.ocemod.2015.07.009, Downes et al., 2015, doi:10.1016/j.ocemod.2015.07.022). A
significant remaining uncertainty is how the balance between wind-driven mixing and stratification in
the Southern Ocean will evolve into the future and whether the dominant role of the Southern Ocean
in the total carbon uptake will continue.
We envision SOMIP to occur in two phases. The initial phase will be to perform idealized experiments
trying to understand the differences in models’ response to common changes in forcings. Once we
gain experience with the idealized forcings we will conduct the second phase of SOMIP using more
realistic forcings. In both SOMIP phases, the relationship between wind forcing and stratification
influences on the circulation and heat (and carbon) uptake in and by the Southern Ocean will be
investigated. The relative influences of these forcings will be compared between the models and with
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observations to examine the consistency of the various observed and simulated changes in the
Southern Ocean. The initial phase of SOMIP is described here.
Outreach activities could be stronger, and should more specifically mention SCAR and the AntClim21
efforts. As it appears the listed outreach efforts may be ongoing national activities and not necessarily
additional for AntClim21. It might also be good to reach out more to a broader and younger public.
We are keen to build on the successful activities that we have already conducted, such as the APECS
cruise at the 2014 SCAR OSC. In addition to initiating our own outreach activities, we suggest
collaboration between the SCAR Office and SRPs in identifying and communicating ideas across the
different programmes.
The group should consider taking extra effort to engage scientists from nations with smaller Antarctic
research programmes in their activities.
We already make efforts to engage scientists from small nations, with participants from Asia and South
American having attended our first two workshops. In future activities we intend to build on this
previous involvement in workshops and work to include a broad spectrum of contributors in the
preparation of reports and products. We will document the global distribution of participants and
follow the above all-SRP recommendation to graphically represent this.
AntClim21 should recommend to members to mention in their publications that such the paper is a
contribution to the SCAR AntCim21 SRP.
This recommendation will, where appropriate, be communicated to AntClim21 members and
participants associated with activities/meetings.
AntClim21 is encouraged to continue contributing to reinforce the linkages of SCAR with the IPCC and
the future Special Reports
We feel that this is a very important point and will continue identifying opportunities and initiatives
for linking with IPCC. Our planned activities in developing value-added projections for Antarctic
climate change will be very relevant to evaluating the climate model data that will feed into the next
major IPCC report. Raising awareness of our activities in an IPCC context will be key. However, we are
in a good position to do this due the involvement of SC members in national projects of high relevance
to the IPCC process. A top down approach would also be beneficial, whereby the SCAR Executive could
reach out to the IPCC to pay attention to SCAR SRPs like AntClim21.

Antarctic data management evaluation
AntClim21 has a section on data management. It seems metadata and data is not yet made available
but would be in future. No Mention of the AMD specifically but they would be using SOCCOM. SOCCOM
contributes to SOOS (which is a SCAR data product), and as such this also to the AMD.
Once metadata become available in the future, we will liaise with SCADM to ensure that the
recommended procedures and practices are followed.

