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Outline

« SCAR Antarctic and Southern Ocean Science
Horizon Scan

Highest priority scientific questions

« COMNAP Antarctic Roadmap Challenges Project
Technology, Infrastructure, Access, Cost

* |nternational cooperation
* Integrating Science, Conservation and Policy

 SCAR adaptation and new Strategic Plan
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1st SCAR Antarctic and Southern Ocean
Science Horizon Scan
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“A roadmap for Antarctic and Southern Ocean
Science for the next two decades and beyond”
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What is a Horizon Scan?

The systematic search for opportunities,
which are then articulated as a vision for future directions
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The 15t SCAR Antarctic and Southern Ocean
Science Horizon Scan

The international Antarctic community came together to
“scan the horizon” to identify the highest priority scientific
guestions that researchers should aspire to answer

in the next two decades and beyond



An inclusive process

« Community-wide solicitations
— Round 1: 751 questions
— Round 2: 115 questions

e
*

* Retreat invitations o tel
_ 789 nominations of 510 &L}
Individuals

— 75 Retreat attendees
from 22 countries

— Scientists, Program Directors/Managers, policy
makers, decision makers and early career scientists.

— Observers (eg. Nature, Antarctica NZ, NZARI, Media,
Tinker Foundation)
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Horizon Scan Outcomes

From nearly 1000 ideas, the 80 most important
scientific questions were identified through structured
debate, discussion, revision and voting
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The 1st SCAR Antarctic and Southern Ocean
Science Horizon Scan

Antarctic Atmosphere and Global Connections
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Available at: http://www.scar.org /horizonscanning
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Science Priorities for...

DEFINE
the global reach of the
Antarcticatmosphere and Southern Ocean
RECOGNIZE
AND MITIGATE UNDERSTAND

how, where and
why ice sheets lose mass

human influences

Antarctic
and
Southern
Ocean Science

OBSERVE REVEAL
space and the Universe Antarctica’s
hisory

T —

LEARN

how Antarctic life
evolved and survived
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Eyes on the Sky
Atmosphere

Humans

Ocean/Sea Ice

Life Sciences
Ice Sheet

Dynamic Earth

50% of the questions cross-cut other topical clusters
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Antarctic Atmosphere
and Global Connections

Tele-connections
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The Southern Ocean and
Sea Ice in a Warming World

Anthropegenic CO; Column Inventory (mol m 1)

s —

Average Monthly Antarctic Sea Ice Extent
September 1979 - 2012
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Human role
in ocean change
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Improved climate
forecasts
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Antarctic ice sheet and sea level
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Dynamic earth —
probing beneath Antarctic ice

Heat flux
and
volcanism

Deep Earth
structure

Super continent
assembly

Cryospheric
feedbacks
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Antarctic life on the precipice

Ecosystem \\ /
structure and \ /-

function o ol

Microbial Loop  Prymnesiophytes

Open Melting! Cryptophytes 8 Salps -.:-_':

L]
Water Ice n:.'- Diatoms l/

Adaptation and
biodiversity

Environmental
drivers

Conservation
science
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Human presence in Antarctica
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T e A Y, Conservation, protection,
ecosystem services, and
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Near-Earth space and beyond —
eyes on the sky

The origins of
the Universe

The nature of the
dark Universe

Life beyond Earth

Galactic
Cou—x/ Compuer .n:u.my
Upsets and Fallures
Surtaceand TS

Imerce Micrometoorolds  Solar Colt Solar Flare r
Crarging Damage f,' Protons 7‘
) 4
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Contrat Dark Energy
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N 8 :
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;"K‘ epheric Orag 2{‘: SR Y W oty 3-?4-»; Aferglow Light P
v Pattern rk Ages Development of _

L=
nosphere 380,000 yrs. Galaxies, Planets, etc
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Raso Wave Sig D
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Disturbarce

: T , Space

Dvsruption

—_— e weather

Earth Currents

Tolecommunication
Dl Laborstories, Lucent Tec hsbogies Cable Diaruption
about 400 million yrs.

Big Bang Expansion

13.7 billion yoars
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The Challenges to...
SUSTAIN
STABLE FUNDING

5 Y PROVIDE ACCESS

Region wide

Year round
...realizing E—
) | AN
the promise —
of Antarctic P
science =
B APELY
TERNATIO EMERGING TECHNOLOGIES
COLLABORATION

STRENGTHEN
{ENVIRONMENTAL PROTECTION




COMNAP

Council of Managers of
National Antarctic Programs

Projects

Home Our Members Publications Projects Expert Groups Antarctic Information Contact

Antarctic Roadmap Challenges Project

Welcome to the “Antarctic Roadmap Challenges” (ARC) website

JOIN US to define the next steps in delivering Antarctic research into the coming decades.
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The Antarctic Roadmap Challenges (ARC) Project
Sponsors

TFI @
TINKER

FOUNDATION COMNAP

INCORPORATED

The Council of Managers
of National Antarctic Programs

SEOPR\

“Ze G
Korea Polar Research Institute (’/"N POLAR \T

!  Australian Government

R % Department of the Environment
Australian Antarctic Division

Polar Re reh
British
Antarctic Survey
NATURAL ENVIRONMENT RESEARCH COUNCIL
E ;‘5 TR EEER.
- -

v National Science Foundation
Y/ WHERE DISCOVERIES BEGIN

Antarctica New Zealand

B
Imperial College " MONASH
@@? Unversty INISK@




@ Reaching for the Horizon:
Enabling 21st Century

COMNAP

. Technologies
. Extraordinary logistics requirements
. Infrastructure/Access
Collaboration

5- Energy Delivering the “Roadmap for Antarcticand
Southem Oceanscience for thenext two
6. Human resources S¥edesand beyond”

7. Long term, sustainable funding

~éf !I:' 23
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= -

N

ARC Proje

. ol

ct Methodology

Formed a Steering Committee (11 members)
Two on-line open surveys

e Survey 1: 453 responses (38 countries)

e Survey 2: 257 responses (29 countries)
Workshop (60 participants)
Workshop Writing Reports (7 reports and
14 external reviewers)
White papers (12 communities)
Outcomes
* Publications
* Presentations




@ COMNAP Antarctic Roadmap Challenges (ARC) project

Technology International
Collaboration

v,
\\_// SCAR Science Lecture. ATCM XXXIX, CEP XIX, Santiago, Chile, 2016



TECHNOLOGY

-
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Automated observing
technologies, capable of
sustained, remote/isolated,
long-term deployment (years)
with attendant energy,
interoperability & calibration
requirements

High performance computing
technologies with data
storage/transfer capabilities

Expanded satellite remote
sensing with integrated,
synoptic, region-wide
measurementtechnologies

Improved coupled Earth
System Models

Improved sample
retrieval technologies




INFRASTRUCTURE

Existing infrastructure
important-

“Super-sites” - a
concentration of
interdisciplinary science
activity

Increased ship-time
(research capableice
breakers)

Reliable computing,

information and = _ =
communications (ICTS) e
infrastructure and support e — -
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ACCESS

“Continent-wide and ocean-wide access year-round”

Coastal areas (including
beneath floatingice)

Interior (by way of deep
field camps)

Southern Ocean (especially
deep ocean samplingand
emplacement of
observatories)

Social sciences/humanities
research community
requires greater access to
data and information

.
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Priority Areas for Access to the Antarctic Region

- Mobile facilities
All areas Extended temporal access

Sea Ice Zone B Beneath sea ice

- West Antarctic Ice Shelf fmundsen Sea
Antarctic [l Ice shelf cavities Interior ice sheet, [N B | [vates
Shear margins rounding zone ) Glacier System,
Ice Shelves 9 9 Beneath ice shelves West Antarctica
Terrestrial, Subantarctic
Coastal Areas/ Near shore Coastal islands, . Ocean to |
Marginal Sea W earromns M icerises [ 1ce margine 1070
Coastal margin/shelf edge

Southern Ocean Il Deep sea I subantarctic, Deep sea -

D m g::cms) - Ciroum-Antarctio Southern Ocean, Subantarctic

Ilce-free areas Deep interior South Pole

Antarctic i
Interior B sedimentary basins Il Antarctic plateau [l | N | ;'baigllmapt;tlfloms
Beneath Ice Sheels

High Priority Higher Priority Highest Priority

B amvosehere [ ure sciences
- OCEAN . HUMANS

. ICE SHEETS . ASTROPHYSICS AND

D DYNAMIC EARTH NEAR-EARTH SPACE

/ \\
@ .
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Photo: Polar Geospatial Center




New satellite
missions

Ice and deep Subglacial access,

Multi-omic
. water buoys  Sampling, and sensors

platforms

Develgfpmenl development

AUVs,

yliders,

UAVS,
robotics)

Power
(sources,
instruments)

Realdime,
bandwidth

development
calibration

Improved
models
(all types)

Ice sheet
models

Exchange of
information,
data and

people

Improved sensors in
general, including
satellite
remote sensing

Tracking systems
(implementation and sharing)

2
0
2
g
o
-
&
E
Rl
]
w

Advanced
data transmission

and

analysis

Underwater and
ice navigation

deployment/
maintenance

development

Observing systems,
including new and
improved
sensors

High Priority Higher Priority

Highest Priority

Priority of Technological Advances

*Cost estimates are order of magnitude over wide ranges, highly variable and dependent on the scope of the activity.

.
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 Status of critical technologies: 1/3 SC|ent|sts sa|d they did not have
access to critical technologies which already existed

* More-effective use of existing facilities amongst community

* Greater ability torapidly deploy science teams to rapidly changing
areas of the Antarcticregionto collect benchmark observations
(West Antarctica)

* No onecountry cando Antarctic research alone

* Antarcticcommunity must engage with "external” science &
technology communities
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Available at : https://www.comnap.aq/Projects/SitePages/ARC.aspx
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Integrating Science, Conservation and Policy
in Polar Science in the 21st Century

Interfaces
and...

...Challenges

P
4@\. 34
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SCAR Science
Horizon Scan
(SHS)

Audiences

* Science Communi
(SCAR)

» Science funders
« ACS

Affiliated Activities

ty

—

» Martha T. Muse Prize

«  Muse Fellows Colloquium \ Societal

o Vo,

}’/

Antarctic Conservation Antarctic
Strategy Environments
(ACS) Portal (AEP)
Audiences Audiences
« Policy Makers » Policy Makers
*« Committee on Environmental * Committee on
Protection/Antarctic Treaty Environmental
Consultative Meetings Protection/Antarctic
« AEP Treaty Consultative

Meetings
* Antarctic Treaty Parties

Benefit

Encourage international partnerships and cooperation
» Expand the global knowledge database
« Inform policy discussions
» Improve decision-making
« Attain conservation and stewardship goals
« Educate and engage the public
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To reach for the horizon:

A coordinated, portfolio of interdisciplinary science,
based on enhanced international cooperation is essential

Future Antarctic science will continue to address multi-disciplinary issues,
will be complex and will require international collaborative efforts...

Global
Weather
and
Climate

Space
@ onosphere Global Biosphere

No one scientist,
program or nation
can realize these
wsenaion, @SPirations alone

on the
Precipice

World Ocean

-
————————
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SCAR adaptation

* Interaction with the Community, National
Committees and Partner Organizations

« New Member Countries
« Strategic Plan 2017-2022

\ \gh SCAR Science Lecture. ATCM XXXIX, CEP XIX, Santiago, Chile, 2016



New SCAR Strategic Plan 2017-2022

« SCAR will use the key questions arising from the
1st Antarctic and Southern Ocean Science
Horizon Scan to guide research priorities and
research direction over the next five years and

beyond.

« SCAR’s vision is to be an engaged, active,
forward-looking organization that promotes,
facilities, and delivers scientific excellence
and evidence-based policy advice on globally
significant issues that are relevant to

Antarctica.

*ﬂl:’ ' 38
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