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The North Pacific Social–Ecological–Environmental System

Bograd et al. 2019. Developing a Social–Ecological–Environmental System Framework to Address Climate Change Impacts in the North Pacific. Frontiers in Marine Science 6. 



LEO and the Elements of the FUTURE Science Program

Bograd et al. 2019. Developing a Social–Ecological–Environmental System Framework to Address Climate Change Impacts in the North Pacific. Frontiers in Marine Science 6. 



A Network of People
• Over 3,300 members

• Over 1,000 affiliations

• LEO is like a talking circle



Growing Global Distribution of Communities

Nearly 
800 

communities



Communities
• Surveillance across 

whole landscapes
• Along coastlines



Accessible Stories of Change



A Stellar Sea Lion (Eumetopias jubatus) in a new region



Each post is indexed – consistent with SEES components



Videos

Photos







Dimensions of 
Knowledge

• Three Knowledge Dimensions

• Distribution of Interests and Expertise

Figure modified from Calvani et al 2008 Models and Instruments for Assessing Digital Competence at 
School, Journal of e-Learning and Knowledge Society - Vol. 4, n. 3, September 2008 (pp. 183 - 193)



Local, First-Person ObservationsResearch Articles

News Articles
Other Stories 

& Data
• Synthesis Projects
• Ancillary Data
• Social Networking
• Citizen Science

LEO Data Layers by Knowledge Dimensions



Observations that Matter Locally
• First Person Observations of Unusual Changes in Ecosystems

• A Distribution of Topics
Oceans



Observations 

Distributed 

Along 

Coastlines

(Recent observations shown)



Observations 

Distributed 

Along 

Coastlines

(Recent observations shown)



FUTURE SEES case study 2: Ecosystem impact of a marine heat wave in the eastern Pacific

Bograd et al. 2019. Developing a Social–Ecological–Environmental System Framework to Address Climate Change Impacts in the North Pacific. Frontiers in Marine Science 6. 



154 records
94 records

Example LEO Search: “Die | Dead”



112 records 69 records

Example LEO Search: “Die | Dead”



The 
Blob

The 
Blob

The 
Blob

The 
Blob

Example LEO Search: “Die | Dead”



The 
Blob

The 
Blob

The 
Blob

The 
Blob

Percentage of annual LEO Posts with terms “Die | Dead”



Example LEO ‘Project Maps’
Sargassum in CaribbeanThe Blob

Mostly News Articles

Mostly Local 
Observations



Example LEO ‘Project Maps’

Mostly 
Research 
Articles

Ocean Acidification



Projects
• Harnessing the LEO 

Network

• Changing Salmon Runs

• The Blob – Marine Heat 
Wave



FUTURE SEES case study 2: Ecosystem impact of a marine heat wave in the eastern Pacific

Bograd et al. 2019. Developing a Social–Ecological–Environmental System Framework to Address Climate Change Impacts in the North Pacific. Frontiers in Marine Science 6. 



Range shifts Harmful Algae Blooms

Example LEO Categories



Ric Brodeur

William Cheung

Daniel Pauly

Tom Okey

?

Invasion

Extinction



Pinsky, M.L., Selden, R.L., Kitchel, Z.J., 2020. Climate-Driven Shifts in Marine Species Ranges: Scaling from Organisms to Communities. 
Ann. Rev. Mar. Sci. 12, null. http://dx.doi.org/10.1146/annurev-marine-010419-010916.

http://dx.doi.org/10.1146/annurev-marine-010419-010916


Interfacing with 
Other Data and 
Platforms
• Direct links to other 

platforms

• Co-locating data points

• Understanding relationships



We can include all knowledge of change that 
is accessible or shared in the North Pacific



Our understanding is incomplete without local observations



Understanding environmental changes should be 
accessible by everyone

The Eyes, Ears, and Voice Our Changing Environment



For more about LEO:

leonetwork.org
Contact: 

Thomas.Okey@gmail.com
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