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Seagrass Synergy: 
Collaborate for Global Observing and Understanding
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Seagrass

ian.umces.edu Short et al 2007



Seagrass is important to nature and people
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Human wellbeingEcosystems

Photos by Benjamin L. Jones on Unsplash
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Biodiversity

Fisheries 

Effective carbon sequestration and storage

Seagrass is important to 
nature and people
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Biodiversity

Fisheries

Effective carbon sequestration and storage

Coastal protection

Improved water quality

Seagrass is important to 
nature and people

Credit: Ben Jones / Ocean Image Bank
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What if… 
…we had comparable 
seagrass data 
around the world?

Imagine…

Credit: Ben Jones / Ocean Image Bank



Essential Variables
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What if we didn’t have open temperature data?

Did you check the weather?



Essential Climate Variables
Essential Variables
Measuring everything at all times is 
just not feasible

Too expensive

Too time consuming

The Essential Variables are a 
(representative) selection

Essential Ocean Variables

Specific for the ocean



The Global Ocean Observing System (GOOS), 
IOC-UNESCO

The Essential Ocean Variable (EOV) framework aspires to make a coordinated system by delivering specification
sheets instructing which variables to measure and highlighting the importance of transparency of data 
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The Global Ocean Observing System (GOOS), 
IOC-UNESCO
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Biology and Ecosystems

12

Seagrass Cover and Composition

Biology and ecosystem EOVs lag behind



Seagrass is an Essential Ocean Variable
Seagrass meadows are excellent ecosystem engineers and promote biodiversity



Seagrass is an Essential Ocean Variable
The Seagrass Essential Ocean Variable is established and under further development
Led by Emmett Duffy and Lina Mtwana Nordlund + interested stakeholders

Seagrass % cover 
Seagrass species composition
+ other recommended variables
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Do you think it is possible to measure seagrass % cover 
and species composition in your environment and 
setting?

ⓘ Start presenting to display the poll results on this slide.
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What if… 
…we had comparable 
seagrass data 
around the world?

Imagine…

Credit: Ben Jones / Ocean Image Bank



Seagrass % cover 
Seagrass species composition
+ other variables

Sustained monitoring
All observations



Why Collaborate?
Why not?
- Already established monitoring program…

But the benefits! 

Sustained monitoring + observations
Early signals
National and regional understanding

Come together as a global community!
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“There is an urgent need to develop simple, 
standardized monitoring protocols to assess in 
real time the condition of reefs …

it took nearly two years to begin to use [the data] 
reliably because of the diversity of metrics, 
formatting errors, and internal inconsistencies. 
Much of the data was unusable because we 
could not verify locations, depths, and missing 
metadata. The situation is inexcusable and no 
one should ever have to go through such an 
exercise again.”

Jackson et al. 2014
Status and trends of Caribbean Coral Reefs, 1970-2012

We need bio-eco standards



Standards revolutionized ocean understanding
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A rigorous, dynamic picture of 
global seagrass status and 
trends …

and a global Community 
of Practice that stewards it for 
the public good.

The vision: C-GRASS
(Coordinated Global Research Assessment of Seagrass Systems)



• Seagrass networks established, coordinating standardized surveys
• Seagrass-Watch (1998)
• SeagrassNet (2000)
• Smithsonian MarineGEO (2013)

• Essential Ocean Variable (EOV) concept developed
• Framework for Ocean Observing proposes EOVs (2009)
• Global Ocean Observing System (GOOS) Biology & Ecosystem panel established (2015)
• Biological and ecosystem EOVs drafted (2016)

• Global coordination and consultation around seagrass cover and composition” EOV
• Coordinated Global Research Assessment of Seagrass Systems (C-GRASS) funded by SCOR (2019)
• C-GRASS group proposes seagrass data schema, best practices,  Community of Practice
• Consultations with seagrass community: OceanObs (2019), SeaPlants (2019), ISBW (2022)

• Proposed global standards for seagrass cover and composition EOV (MS in prep)
• Data schema linked to OBIS
• Best practices, organized by tiered data quality model

History of progress on seagrass standards



Seagrass EOV: Minimum requirements
Quality level 1: Seagrass cover and species composition

Percent cover Species composition

Hw

Tt

Hw



Measuring seagrass EOV: Refinement
Quality level 2: (+) Seagrass density and canopy height

Percent cover Species composition

Hw

Tt

Shoot density
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Measuring seagrass EOV: The ecosystem
(+) EOVs for macroalgae, fishes, invertebrates ...



Measuring seagrass EOV: Data quality model
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EOV name Description Data quality levels

EOV: Seagrass 
cover and 
composition

• Seagrasses are the key indicator of 
seagrass ecosystem health. 

• Habitat value determined by species, and 
their three-dimensional growth form

1. Total seagrass cover (%), proportional 
cover by species or functional group

2. + Seagrass habitat structure: shoot 
density and canopy height

EOV: Algal cover 
and composition (in 
development)

• Algae compete with seagrasses and 
provide food for animals. Algal cover is the 
aggregated cover of all algal forms. 

• Fleshy, macro and turf algae are 
competitors of seagrasses. 

• Abundance of algae is sometimes 
measured destructively as biomass. 

1. Suggested: Total algal cover (%)

2. + Suggested: cover by functional group
(fleshy/macro, micro/filamentous, and 
calcareous)

3. + Suggested: Biomass of algae

EOV: Fish 
abundance and 
diversity (in 
development)

• Fish play many functional roles. 
• Monitoring programs often focus on a 

subset of families or target species 
depending on monitoring aims. 

• Levels not yet assigned. Most basic is 
abundance of key taxa, most complex is 
abundance and biomass of all species.

Adapted from: Obura et al. 2019. Frontiers in Marine Science 6: 580.



(Inspiration) 

How to measure the seagrass EOV?
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https://marinegeo.si.edu/research/marinegeo-toolkit

https://www.seagrasswatch.org/manualsStandard seagrass protocols 

https://www.seagrassnet.org/
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Seagrass protocols made (somewhat) easy

Protocol (SOP)

Field data sheet

Data entry sheet
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Data submission pipeline
• Field > upload
• DwC-compliant
• Pairs w/ spec sheet
• Supports upload to OBIS

Components (tabs)
• Read Me
• Terms & tables
• Seagrass EMoF (traits)
• Examples

Sharing: The seagrass EOV data schema*
* In development



SeagrassNet (250)

MarineGEO (92)

ZEN (50)

Seagrass-Watch (393)

Linking: Network power!
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Linking: More networks!



https://seagrassspotter.org/

Going global: Community science

Seagrass Spotter 



Standardized protocols Shared data system

Global          Science!

Pipeline: Standards > Data system > Application
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How can we use this data?



Short et al. 2006. Marine Ecology 27:277–289.

Results: Geese cause seagrass decline
SeagrassNet standard sampling: New Hampshire, USA, 4 yr
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Aoki et al. 2022. Limnology and Oceanography 67:1577-1589.
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Results: Warming boosts eelgrass disease
MarineGEO standard sampling: W North America, 30 sites, 3 yr



Go with the flow…
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Standardized 
protocols

Seagrass EOV Shared data system Products &
Benefits!

Invasive species 
alert

Seagrass 
degradation alert

Regional and 
global science



Thank you!
goosocean.org

MarineGEO
toolkit

SeagrassNet
manual

Seagrass-Watch
manual

Seagrass Spotter
app
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What are the biggest challenges to 
achieving globally comparable 
seagrass data, according to you?

ⓘ Start presenting to display the poll results on this slide.
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Think positive!

Dream big and bold!

Think about seagrass!

The benefits!
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What do you think is the biggest 
benefit of globally comparable 
seagrass data?

ⓘ Start presenting to display the poll results on this slide.
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Q & A

Credit: Dimitris Poursanidis / Ocean Image Bank



Thank you!
goosocean.org

Credit: Ben Jones / Ocean Image Bank


