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Seagrass meadows
 Ecosystem services
 Sequester carbon
 Protect shoreline
 Regulate nutrients & turbidity
 Provide food & habitat

 Anthropogenic pressures
 Sea level rise
 Nearshore development
 Environment contamination 

 Indicator of coastal ocean health 
 Water Framework Directive

© LOUISY Patrick

Unsworth et al. (2019)
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Monitoring seagrass status
 Global challenges
 72 seagrass species in 208 countries
 Large gaps in seagrass records

 Harmonize and rationalize seagrass data & indicators
(Marba et al. 2013 identified 51 different metrics in EU)

Unsworth et al. (2019)
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Earth Observation  
 Long-term time series of satellite images ( > 30 years)
 SPOT & Landsat archives (1980s – present) 
 High spatial resolution (10 – 30 m)

 Sentinel-2
 Global coverage 
 Spatial resolution 10 m
 Revisit time 5 days
 2015 – present 

(expected end > 2030) 
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Field radiometry

Ed(l) Eu(l)

Eu(l) is the upwelling irradiance (W m-2 nm-1)

Ed (l) is the downwelling irradiance (W m-2 nm-1)

R(l) =
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Seagrass detection
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Algorithm calibration & validation
 in situ calibration in several sites in Europe
 Bourgneuf, Marennes-Oléron, and Cadiz (Spain)
 Emerged Z. noltei meadows 

 Map validation
 320 individual quadrats
 1 point = averaged 5 meas.
 RMSE 14%

in situ Seagrass cover (%)
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Seagrass seasonal cycle by satellite
 42 clear sky & low tide images in 2018 – 2019
 Gaussian fit to characterize seasonal variability
 Seasonal cycle: late summer
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Seagrass map (Bourgneuf Bay, France)

Seagrass cover (%)
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Spatial-rich information

Total area 1149 ha
Dense cover ( > 50%) 302 ha
Very dense   ( > 80%) 128 ha

Total area 1051 ha
Dense area ( > 50%) 338 ha
Very dense ( > 80%) 68 ha
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Products & users
 Delivered seagrass products
 Google Earth (*.kmz)
 GIS (*.GeoTIFF)
 Shapefiles

 Positive feedbacks

 1 user signed contract to buy 
the 2020 seagrass product
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Web portal (Water Insight)
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https://coastobs.lizard.net/favourites/cad9297f-1d6f-4573-b60f-c084d81edc22
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WFD White Paper

Satellite-based time-series (1990 – 2018) 
of seagrass indicator (extent metric)
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Conclusion
 Sentinel-2 remote sensing of intertidal seagrass cover 
 Validated maps of Zostera noltei (RMSE 14%)
 Spatial information representative of meadow status
 From seasonal to long-term interannual monitoring 
 From local to pan-European scale

 Scientific publications
 White Paper (2019) 
 Zoffoli et al. (2020) 

 Product commercially available

 WFD indicator
 Synoptic maps of percent cover
 Extent metric of whole, dense, and very dense meadow
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