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KNOWN UNKNOWNS

❑ Uncertainty in global seagrass extent: 160,387-4,320,000 km2

(Fourqurean12; Jayathilake18; McKenzie20; UNEP18)

❑ Sparsity in spatial coastal ecosystem accounts&accountingframeworks

❑ Only 17%within MPAs vs 40%of corals & 43%of mangroves (UNEP20)

❑ Lack of relevant seagrass indicators&trackingof progress of pertinent MEAs



Powerful Cloud computing

TB-scale satellite data analytics 
(Sentinel-2, PlanetScope NICFI)

Machine Learning

Big reference data

Spatially-explicit
seagrass ecosystem extent

Per-pixel
probabilities & uncertainties

Spatially-explicit
seagrass ecocystemcondition&services

OUR CLOUD-NATIVE EO4EA RECIPE



https://doi.org/10.3389/fmars.2022.871799

https://doi.org/10.1002/rse2.287

SCALABLE SPATIAL SEAGRASS 
ECOSYSTEM EXTENT ACCOUNTS



ESA Biodiversity+ Precursors call (ESA/AO/1-10527/20/I-EF)

Spatially-explicit seagrass biodiversity accounts
(Mozambique&Indonesia)

ESABICOME
COASTAL BIODIVERSITY 
PROJECT (2021-2023)

@BicomeProject

Indonesia, Multi-annual PlanetScope
mosaic



SEAGRASS ECOSYSTEM EXTENT&
BLUE CARBON ACCOUNTS ACROSS THE WORLD’S LARGEST SEAGRASS BED

Up to 46,792 km2

Up to 68x
the amount of CO2 emitted 
by The Bahamas in 2019

Bahamian Seagrass Extent&BlueCarbon Accounting 
using Earth Observation (Blume et al. 2023)
Paper under review..staytuned! 



REAL-WORLD IMPACT
THE SEYCHELLES SEAGRASS MAPPING 
&BLUE CARBON ACCOUNTING PROJECT

Firstever actionablenationwide seagrass 
ecosystem accounting globally

Uptakein national climate and MPA agenda, 
and blue carbon crediting mechanisms by 2025



28 Tropical&temperate national seagrass ecosystem extent accounts

306,000 km2 Mappednearshore shallow seabed area at 5/10 m resolution

76,000 km2 Total spatial seagrass ecosystem extent accountarea

40%                    Mapped global seagrassecosystem extent

ACHIEVEMENTS TO DATE



❑ Lack of fit-for-purposereference seagrass data

❑ Lack of temporal scalability (opening accounts)

❑ Uncertainties in coastal ecosystem monetary accounting

❑ Problematic tracking of progress of relevant MEAs

PRESENT CHALLENGES



FUTURE OPPORTUNITIES
❑ Holistic, spatial coastal ecosystem accounting from national to global scales

❑ Fusion of EO data with species distribution, biophysical&economic evaluation modelling to bridge 
ecological knowledge, economic units&measurable targets of EA 

❑ Quantification of spatial uncertainties of EO products 
= better communication of holistic accounts with scientists&policy makers 
= more accelerated science, policies and actions

❑ Collaboration with governments&companies to improve funding&enable transparent evidence-based 
coastal ecosystem accounting including climate change, biodiversity, ecosystems, people 
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