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How do we move 
toward a future of 
resilient, vibrant 
marine ecosystems 
& human 
communities? 
 





Long –term 
ecological 

& social  
observations 



Long term social-
ecological 
observations are 
our sensory 
system for society 

 



Agencies collect many ecological 
& social variables…but these efforts  



Agencies collect many ecological 
& social variables…but these efforts  

 - rarely contribute to a sustained or 
broader effort to address other similar 
societal concerns 
 
 - are often siloed  
 
 - challenging to operationalize the 
social – ecological connections 



 
 

Understand and 
address the need of 
connecting social & 
ecological indicators 
within the context of 
ocean observations  
 

https://iooc.us/task-teams/osi 
 Satterthwaite & Clay et al. 2023  

Goals 



- Produce a baseline synthesis of existing 
ocean societal indicators in USA agencies 
 
- Identify types of ocean-related societal 
indicators and data that could be clearly 
connected to ecological data from 
ocean observing systems 
 
- Identify gaps, opportunities, and 
recommendations to connect social 
indicators with ocean observing programs 
 

Objectives 
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Roundtable, literature review, & database 
development to analyze indicators 

• Hosted roundtable to get community input on goals of project 

• Collated publications containing social indicators about the 

ocean, coasts, and Great Lakes via a survey to social scientists in 

U.S. federal agencies 

• Identified social & ecological indicators & analyzed indicator 

properties  

• Developed a database of indicators 

• Iterated on process through monthly meetings  

 



7 out of 11 publications had 
both social & ecological 
indicators (~63%) 
 

Publications covered topics: 

- - Marine Spatial Planning (e.g., in 
Marine Protected Areas) 

- - Fishing/Ecosystem-Based 
Management (e.g., in IEAs) 

- - Ocean energy (e.g., wind farms) 

- - Social well-being (e.g., of fishing 
communities) 
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366 social & ecological 
indicators in total  

- 91% (333) were social 

indicators 
 

- 35% (116) of social indicators 

were or could be connected to 

ecological indicators 
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What do we mean by ‘social-ecological 
connection’? 

Within an indicator 



What do we mean by ‘social-ecological 
connection’? 

Between two indicators 



Social-ecological connections commonly 
occurred or could occur around many 
themes 

- awareness/participation 

- well-being 

- natural resources 

- human health 

- cultural values 

- economic health 

 

 

- recreation/tourism 

- maritime safety 

- ocean energy & submarine 

cables 

- carbon storage 
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Ecological variables (e.g., Essential Ocean Variables) 

Social variables 

Microbes Phyto- 
plankton 

Zoo- 
plankton 

Inverte- 
brates 

Fish Marine 
mammals
, seabirds, 
turtles 

Macroalgae, 
seagrass, 
coral reefs, 
mangroves 

Other 
biologic
al EOVs  

Wind Waves Sea 
surface 
Height 

Sea 
surface 
temperatu
re 

Subsurfa
ce 
currents 

Other 
physical 
EOVs 
 

Awareness, 
understanding, & 
participation 
Culture, well-being, 
values, beliefs, and 
governance 
Food & other natural 
resources (e.g, fisheries, 
aquaculture, 
subsistence harvest) 
Products (e.g., novel 
medicines/pharmaceuti
cals) 

  

Human health 

Recreation & tourism 
(e.g., diving, recreational 
fishing, coastal access) 
Maritime & coastal 
safety: Floods, severe 
weather, sea level rise, 
coastal protection 
Ocean energy &  
submarine cables 

Carbon sequestration & 
storage 

Ocean societal 
indicators linked 
to Essential 
Ocean Variables 

 



Open-access database of indicators 
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Social-ecological connection is occurring 
but is not widespread 

•Ensure that social-ecological connections are explicit & consider composite 
indicators to capture the complexity of the system 

•Prioritize collection, coordination, & development of social variables/indicators 
that have direct connections to marine ecological variables, and vice versa. 

•Leverage existing resources and foster collaborations to support the integration of 
social and ecological data 

•Collaborate with existing human dimensions and social-ecological initiatives to 
develop joint social-ecological indicators or portfolios of indicators 



I hope we can 
continue to build 
our integrated 
social-ecological 
sensory system 
for society 

 



“Observation, not old 
age, brings wisdom”  

~Publilius Syrus 

esatterthwaite@ucsd.edu 


