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1st SCAR Antarctic and Southern Ocean 
Science Horizon Scan 

“A roadmap for Antarctic and Southern Ocean 
Science for the next two decades and beyond”
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Horizon Scan Sponsors
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What is a Horizon Scan?
The systematic search for opportunities, 

which are then articulated as a vision for future directions

The 1st SCAR Antarctic and Southern Ocean 
Science Horizon Scan 

The international Antarctic community came together to 
“scan the horizon” to identify the highest priority scientific 

questions that researchers should aspire to answer 
in the next two decades and beyond
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An inclusive process

• Community-wide solicitations
– Round 1: 751 questions
– Round 2: 115 questions

• Retreat invitations
– 789 nominations of 510 

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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Antarctic Atmosphere and Global Connections

Southern Ocean and Sea Ice in a Warming World

Antarctic Ice Sheet and Sea Level

Dynamic Earth - Probing beneath Antarctic Ice

Antarctic Life on the Precipice

Near-Earth Space and Beyond - Eyes on the Sky

Human Presence in Antarctica

The 1st SCAR Antarctic and Southern Ocean 
Science Horizon Scan 

Available at: http://www.scar.org/horizonscanning
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Publications
7 August 2014

Online
September 2014

Journal
February 2015
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Available at: http://www.scar.org/horizonscanning
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Antarctic		
and	

Southern	
Ocean	Science

DEFINE
the	global	reach	of	the	

Antarctic	atmosphere	and	Southern	Ocean

UNDERSTAND	
how,	where	and	

why	ice	sheets	lose	mass

REVEAL
Antarctica’s	

history

LEARN
how	Antarctic	life	

evolved	and	survived

OBSERVE
space	and	the	Universe

RECOGNIZE	
AND	MITIGATE	
human	influences

NASA/LIMA

Science Priorities for…
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14%

15%

14%

10%

32%

9%
6%

50%	of	the	questions	cross-cut	other	topical	clusters

Atmosphere

Ice Sheet
Life Sciences

Humans

Eyes on the Sky
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Ocean/Sea Ice

Dynamic Earth

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



Antarctic Atmosphere 
and Global Connections

Tele-connections

Greenhouse 
gases/Ozone 

recovery

Regional variations

Processes 
and 

interfaces
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The Southern Ocean and 
Sea Ice in a Warming World

Heat, energy, carbon 
dioxide, carbon, 

oxygen and nutrient 
cycles and budgets

Human role 
in ocean change

Sea ice 
variability

Improved climate 
forecasts
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Antarctic ice sheet and sea level

Ice sheet 
thinning, retreat, 

and melt
Sea level

Controls 
and 

processes

Improved 
climate and sea 
level forecasts
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Dynamic earth –
probing beneath Antarctic ice

Super continent 
assembly

Heat flux 
and 

volcanism

Deep Earth 
structure

Cryospheric 
feedbacks

16
SCAR	Science Lecture.	ATCM	XXXIX,	CEP	XIX,	Santiago,	Chile,	2016



Antarctic life on the precipice

Ecosystem 
structure and 

function

Adaptation and 
biodiversity

Environmental 
drivers

Conservation 
science
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Human presence in Antarctica

Tourism

Southern Ocean 
fisheries

Conservation, protection, 
ecosystem services, and 

governance

Scientific  footprint
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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

Space 
weather

19
SCAR	Science Lecture.	ATCM	XXXIX,	CEP	XIX,	Santiago,	Chile,	2016



…realizing	
the	promise	
of	Antarctic	
science

SUSTAIN	
STABLE	FUNDING

PROVIDE	ACCESS	
Region	wide
Year	round

APPLY	
EMERGING	TECHNOLOGIES

STRENGTHEN	
ENVIRONMENTAL	PROTECTION

ENHANCE	
INTERNATIONAL	
COLLABORATION

COMMUNICATE	
with	all	stakeholders

NASA/LIMA

The Challenges to…
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Imperial College 
London

The	Antarctic	Roadmap	Challenges	(ARC)	Project
Sponsors
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Identify	the	challenges	
1. Technologies
2. Extraordinary	logistics	requirements
3. Infrastructure/Access
4. Collaboration
5. Energy
6. Human	resources
7. Long	term,	sustainable	funding

Delivering	the	“Roadmap	for	Antarctic	and	
Southern	Ocean	science	for	the	next	two	

decades	and	beyond”

Reaching	for	the	Horizon:	
Enabling	21st	Century	
Antarctic	and	Southern	Ocean	Science	

The Antarctic Roadmap Challenges Project
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ARC	Project	Methodology
• Formed	a	Steering	Committee	(11	members)
• Two	on-line	open	surveys

• Survey	1:	453	responses	(38	countries)
• 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

Photo:	Philippe	 APELT,	IPEV,	2014
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Technology Infrastructure Access Cost International
Collaboration

COMNAP	Antarctic	Roadmap	Challenges	(ARC)	project
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TECHNOLOGY
• 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 
measurement technologies

• Improved coupled Earth 
System Models

• Improved sample 
retrieval technologies

Photo:	KOPRI
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INFRASTRUCTURE
• Existing infrastructure 

important-Antarctic science 
will always be field-based

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

• Increased ship-time 
(research capable ice 
breakers)

• Reliable computing, 
information and 
communications (ICTS) 
infrastructure and support

Photo:	Artists	impression	of	Neumayer III	Station,	AWI
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ACCESS

• Coastal areas (including 
beneath floating ice)

• Interior (by way of deep 
field camps)

• Southern Ocean (especially 
deep ocean sampling and 
emplacement of 
observatories)

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

“Continent-wide and ocean-wide access year-round”
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Priority	Areas	for	Access	to	the	Antarctic	Region
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NEAR-EARTH	SPACE



COST

Antarctic science is expensive. The top five critical technologies

and infrastructure requirements are also the most expensive

Photo:	Polar	Geospatial	Center
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COST
31
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INTERNATIONAL 

COLLABORATION

• Status of critical technologies: 1/3 scientists said they did not have 
access to critical technologies which already existed

• More-effective use of existing facilities amongst community

• Greater ability to rapidly deploy science teams to rapidly changing 
areas of the Antarctic region to collect benchmark observations 
(West Antarctica)

• No one country can do Antarctic research alone

• Antarctic community must engage with “external” science & 
technology communities

Photo:	US	National	Science	Foundation

32
SCAR	Science Lecture.	ATCM	XXXIX,	CEP	XIX,	Santiago,	Chile,	2016



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

Conservation

Policy

Science

Interfaces 
and…

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

To reach for the horizon:

No one scientist, 
program or nation 
can realize these 
aspirations alone

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

• Interaction with the Community, National
Committees and Partner Organizations

• New Member Countries
• Strategic Plan 2017-2022
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SCAR	flag flying over the Ridge	A	international observatory
(Photo C.	Kulesa,	Feb.		2013)



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.
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