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Holistic Integration for Arctic Coastal-Marine Sustainability
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Table 1: Holistic Integration for Arctic Coastal-Marine Sustainability1,2

Arctic Options Pan-Arctic Options

Duration 2013-2016 2015-2020

Conceptual
Scope

Decision-Support Process to integrate stakeholder perspectives, geospatial data

and policy documents to reveal options that contribute to informed decision-
making for sustainable infrastructure development in the Arctic Ocean

Geographic
Scope

Arctic High Seas, Bering Strait Region, 
West Greenland

Pan-Arctic (defined as north of the Arctic 
Circle) + Bering Strait Region

Infrastructure
Options

Governance Options Built and Governance Options

Funding
Nations

France, United States
Canada, China, France, Norway, 

Russian Federation, United States

Funding
Program

ArcSEES (Arctic Science, Engineering, 
and Education for Sustainability)

www.nsf.gov/pubs/2012/nsf12553/nsf12
553.htm

Belmont Forum (Arctic Observing and 
Research for Sustainability)

https://igfagcr.org/cra-2014-arctic-
observing-and-research-sustainability

Funding $2,000,000+ €1,000,000

1 Holistic is international, interdisciplinary and inclusive.

2 Options are practical solutions introduced without advocacy to decision makers, in contrast to
recommendations that involve advocacy and often polarizing agendas.

http://www.arcticoptions.org/
http://www.nsf.gov/pubs/2012/nsf12553/nsf12553.htm
https://igfagcr.org/cra-2014-arctic-observing-and-research-sustainability


Pan-Arctic Options – e-Infrastructure (Examples)



http://arcticcouncil.knohow.co 

Pan-Arctic Options – e-Infrastructure (Examples)



Institutional Interplay
What is the ‘Arctic data ecosystem’?



Data E-cosystems

A simple “linked open
data” approach to create
many models, from simple
to complex, that serve
many purposes

Ecosystems of Data

User-defined and/or
community-defined data
collections for decision-
making

“Real-World”

Evidence, observations and
records for sustainability

Diagram and concepts by Peter L. Pulsifer and 
Paul Arthur Berkman

DATA E-COSYSTEM CONCEPT



DATA E-COSYSTEM CONCEPT

INFORMATION MANAGEMENT – KNOWLEDGE DISCOVERY 
Data E-cosystem Elements / Operations 

Systems: Ecosystems – Communities – Populations – Boundaries 
Interactions: Keystone Species – Competition – Predation – Mutualism 

(USER-DEFINED) 



Sustainable Infrastructure Development
How do data, information and observing systems 

contribute to Arctic sustainability?

Decision-Support Process

Sustainable infrastructure involves the

combination of fixed, mobile and other

built assets (including communications,

research, observing and information

systems) PLUS regulatory, policy and

other governance mechanisms (including

insurance).



United Nations Sustainable Development GoalsDecision-Making with Relevant Time Scales

UN Sustainable Development Goals

ICSU Future Earth


