
Harnessing the Global Observing and Data System to 
Support Ecosystem-based Fisheries Management in the 

Arctic: Current Status and Future Directions 
Peter L. Pulsifer

Research Scientist, NSIDC, University of Colorado
Chair, IASC-SAON Arctic Data Committee

Co-Chair, IARPC Arctic Data Coordination Team

Lisa Loseto, Phil Mundy, Jan Rene Larsen

©photo Shari Gearheard

Ecosystems Approach to Management of  Arctic 
Ecosystems 

Fairbanks, Alaska, USA 
August 23 - 25, 2016 

 



Overview 
1.  Ecosystem Approach 

2.  Ecosystem-Based Fishery Management (EBFM) 

3.  Global observing and data system 

4.  Overview of  data opportunities and challenges 

5.  Observing and data as an ecosystem 

6.  The way forward 



Ecosystem Approach 



EA Key Points 
From Session 1 (Hoel; Skjoldal; Mundy) 

�  Systems approach – dynamic, processes, functions,   
interactions, interconnections, sensitive to initial conditions 

�  Policy frameworks are integral 

�  Location and scale are important 

�  Based on best available scientific and Indigenous knowledge 
- – includes observations and data underlying information 

�  Need integrated ecosystem assessments -> requires 
observations & data 

�  Requires monitoring -> sound data management and 
availability over time 



Ecosystem-Based Fisheries  
Management (EBFM) 



EBFM Overview 
�  Recognize impacts on target species as well as 

environment and ecosystems 

�  Protect living resources 

�  Sustain fisheries 

�  Because of  subsistence and economic function of  
fisheries, this is a socio-ecological issue 

�  What roles do observations, data and information  
play in supporting and implementing EBFM? 



Many Relevant Initiatives 



Global Observing and Data 
System 



Emerging Observing and Data 
System 

�  Observing nodes exist 

�  Typically discipline-based 

�  Data management quickly 
becoming a priority 

http://www.arctic.noaa.gov/dbo/ 
http://www.esrl.noaa.gov/psd/iasoa/home2 
http://www.sios-svalbard.org/ 
http://www.sizonet.org/ 
http://www.eu-interact.org/ 
http://www.caff.is/ 
https://www.leonetwork.org/ 
 
 



Global Initiatives 



Broad Polar Initiatives 



National Initiatives 



(G)Local Initiatives 

http://www.arcticcbm.org 



Domain Specific 



Overview of  Data-Related 
Opportunities and 

Challenges 





Summary of  Key 
Opportunities 

�  Improved sharing resulting in better science and 
decision making 

�  More complete view of  the environment over space 
and time 

�  New kinds of  integrative science and research 

�  Economic opportunities 

�  … 



Summary of  Key Challenges 
�  Data rescue 

�  Data stewardship: discovery, access, preservation 

�  Attribution and reward 

�  Avoiding “silos” (science, operation, CBO) 

�  Interoperability 



Where Are We Now? 
�  Parts of  the system are in place  

�  We are making real progress in establishing 
important new parts of  the system (data, centers, 
access points etc.) 

�  Key challenges are known 

�  Integrated observing and supporting data system 
has not yet emerged 

�  Part of  the issue is that we are not understanding 
and managing as a “system” 



Observing and Data as an 
Ecosystem 



The Data Ecosystem 
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Elements of  EA 
(From Day 1, Talk 2, Skjodal) 

�  Define ecosystem 

�  Describe ecosytem 

�  Set ecological objectives 

�  Assess the ecosystem 

�  Value the ecosystem 

�  Manage human activities 

BEST AVAILABLE SCIENTIFIC INFORMATION 



The Way Forward 



Practical Foundations 



Standards & Services 
�  Many data sharing 

standards - interfaces 

�  Adoption occurring within 
disciplines/domains, but 
not necessarily between  

�  ‘Data as a Service’ 
emerging as a way to 
create interfaces 

many more … 



S 

Terminology Models 

Activities under partnership with Alaskan Indigenous Knowledge holders, 
 ELOKA & Semantic Sea Ice Interoperability Initiative (SSIII) 

SEMANTIC INTEROPERABILITY = “LINGUISTIC (UN)CERTAINTY” 



Interoperability Activities 



Defining, Describing and 
Understanding the Data 

Ecosystem 



Mapping the Arctic Data 
Ecosystem 

Database + Mapping +  
Visualization  

http://arcticdc.org 









Why? Planning, strategy and 
interoperability 

�  Support analysis for supporting sciences, identifying gaps etc. 

�  Policy development 

�  Academic discourse 

�  Interoperability:  Property of a product or system, whose 
interfaces are completely understood, to work with other products 
or systems, present or future, without any restricted access or 
implementation. 

�  Task of building coherent services for users when the individual 
components are technically different and managed by different 
organizations (Wikipedia) 

�  “Map” will be used to promote interoperability in a strategic 
and efficient way 



Recent Developments 
�  Working with ADC, Scientific Experts on Fish Stocks in the 

CAO,  SCADM, ELOKA & partners,  EU-PolarNet 

�  Establishment of  new partners and resources 

�  Pan-Arctic Options Project: Research capacity in the area of  
oceans expertise and systems thinking – in partnership with 
International Institute for Applied Systems Analysis  

�  University of  Tromsø/Fram Center, Norway – Barents Sea 
fisheries 

�  Establishing relationships with IARPC (U.S.), GEOCRI 

�  Exploring Global Linkages through RDA – meeting during IDW, 
September 2016 



Followed by Expanding Partnerships 
with Communities of  Practice 

Arctic Fisheries Science Integrative Projects 

TK & CBM 

Regional 
Initiatives 

Arctic Observing 

http://www.arcticobservingviewer.org/ 

? 



Thank You 
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Data Ecosystem 
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Ecosystem  = Network 


