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. Introduction

—

Drones and satellites are increasingly used for seagrass mapping but
paradoxically, seagrass distribution in Europe is not clearly established

Drones: now affordable tools
Free Satellite data: Sentinel 2 accessible worldwide

Machine learning approaches have improved classification accuracies

However: crucial to characterize optical fingerprint of seagrass and
select the appropriate sensor
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- Remote sensing and seagrass restoration

—

Satellites: baseline information for future monitoring and looking back
at seagrass trends through time

Build up solid scientific knowledge to determine the restoration needs

Drones: complementary very high-resolution data for real-time
monitoring of restoration

Comparable sensors can be used on drones and satellites using similar
algorithms and processing work-flow
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Spectral reflectance up-scaling
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Spectral reflectance R(A)
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Spectral reflectance (Zostera noltei)
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am Spectral library

—

Remote Sensing of Environment 290 (2023) 113554

Contents lists available at ScienceDirect

Remote Sensing of Environment
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ELSEVI

ER journal homepage: www.elsevier.com/locate/rse

Check for

Multi- and hyperspectral classification of soft-bottom intertidal vegetation |
using a spectral library for coastal biodiversity remote sensing

Bede Ffinian Rowe Davies ™ , Pierre Gernez®, Andréa Geraud®, Simon Oiry “, Philippe Rosa?,
Maria Laura Zoffoli °, Laurent Barillé®
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Spectral resolution

Jr

Multispectral sensors have a low nhumber of large
spectral bands

Hyperspectral sensors have a high number of narrow
spectral bands

Satelhte Number of bands Spatlal resolution
Multispectral

Sentinel-2 Multispectral 12 10 m (resampled)

PRISMA Hyperspectral 66 30m



https://en.wikipedia.org/wiki/Multispectral_imaging
https://en.wikipedia.org/wiki/Hyperspectral_imaging

Spectral biodiversity
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Multispectral resolution @ 10 bands

Jr
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Sentinel-2 (1om + 20m)
1.001 D

0.751

0.50+

0.251

0.00+

400 500 600 700 800 900
Wavelength (nm)

— Bacillariophyceae — Magnoliopsida — Phaeophyceae — Ulvophyceae Xanthophyceae




ﬁ remote sensing A B
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Article

Discriminating Seagrasses from Green Macroalgae in Europear
Intertidal Areas Using High-Resolution Multispectral

Drone Imagery

Simon 'I:)irjf'1 , Bede Ffinian Rowe Davies 1), Ana L. Sousa 2(, Philippe Rosa 1, Maria Laura Zoffoli 3,

Guillaume Brunier ?, Pierre Gernez ! and Laurent Barille 1-#

Spatial resolution

- Magnoliopsida

- Phaeophyceae

- Rhodophyceae

- Chlorophyceae

- Microphytobenthos
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A drone-based Machine Learning algorithm
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Map of soft-bottom vegetation Saja estuary
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Map of soft-bottom vegetation Saja estuary

Jr
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DISCOV algorithm for drone i

| NngrBliee,:”
[ -

Drone Intertidal Substrate Classification Of Vegetation
Neural network classifier built on ~10 different sites
Overall accuracy 94%

Ca. 500,000 pixels of validation

Operational tool for high-resolution restoration monitoring
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https://oirysimon.com/discov/ TN

VvV ©& 7

HOME PAPERS  DISCOV v  ABOUT  CONTACT

You want to participate to the validation of the Future
version of DISCOV ?

.
Onthis

page
Inpu i
Outp
model

f the

How to use
DISCOV 1.00n
your data?

DISCOV: The Intertidal Drone Classification Model for
Micasense

The Drone Intertidal Substrats Classification Of Vegetation (DISCOV) is a Neural Network classification model trained on a
Micasense RedEdge-MX Dual multispectral drone camera.
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From drones to satellites

1) Drone: very high spatial resolution (< 1 cm)
- accurate identification of taxonomic class

2) Resampe drone images at 10 m spatial resolution

3) Train a deep learning, neural network using
thousands of labelled satellite pixels

4) Validate satellite-derived seagrass class

5) Apply model to study seagrass distribution &
phenology at regional, national and continental scale
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Neural network for intertidal seagrass
classification with Sentinel-2

Intertidal Classification of Europe:
Categorising Reflectance of Emerged Areas of Marine vegetation with Sentinel-2

Data
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Habitat Classification with Multispectral
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* Resample all L2A Sentinel-2 bands (10,
20 and 60 m) to 10 m resolution
* Standardise Data and Index Creation
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Download low tide cloud free

images for sites from 2017-2023
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* Resample all L2A Sentinel-2 bands (10, 20 and 60

m) to 10 m resolution
* Standardise Data and Index Creation

* Mask non-intertidal area (Murray et al., 2019)
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|ICE CREAMS model

Intertidal Classification of Europe:

Categorising Reflectance of Emerged Areas of Marine vegetation with Sentinel-2

Davies et al. (2024a,b)
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Reference

communications earth & environment Article

3

A sentinel watching over inter-tidal
seagrass phenology across Western
Europe and North Africa

® Check for updates

Bede Ffinian Rowe Davies @', Simon Oiry’, Philippe Rosa', Maria Laura Zoffoli’, Ana |. Sousa®?,
Oliver R. Thomas @*, Dan A. Smale ®%, Melanie C. Austen ®*, Lauren Biermann®, Martin J. Attrill ©*%,
Alejandro Roman®7, Gabriel Navarro @7, Anne-Laure Barillé®, Nicolas Harin®, Daniel Clewley®,
Victor Martinez-Vicente @°, Pierre Gernez @' & Laurent Barillé"

Remote Sensing of Envirenment 312 (2024) 114340

Gontents lists available at ScienceDirect R
Remote Sensing of Environment E
-« I} .
ELSEVIER journal homepage: www.zlsevier.com/locate/rse

Intertidal seagrass extent from Sentinel-2 time-series show distinct s
trajectories in Western Europe

Bede Ffinian Rowe Davies ™, Simon Oiry °, Philippe Rosa®, Maria Laura Zoffoli®,

Ana L Sousa®, Oliver R. Thomas?, Dan A. Smale©, Melanie C. Austen “, Lauren Biermann®,
Martin J. Attrill "”, Alejandro Roman, Gabriel N:wan'of, Anne-Laure Barillé , Nicolas Harin ®,
Daniel Clewley ", Vietor Martinez-Vicente ”, Pierre Gernez ®, Laurent Barillé®
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Performance metrics

Seagrass classification
82% accuracy

Seagrass cover estimation
19% RMSD
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Intertidal seagrass phenology observed by

o Sentinel-2
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—

| atitudinal shift in month of maximal extent
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Intertidal seagrass trajectory from 2018 - 2024

—
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Preliminary conclusions

v' Intertidal seagrass can accurately be classified by Sentinel-2 satellite
using ICE CREAMS model

v' Methods provide an up-to-date intertidal seagrass assessment tool
v' Latitudinal shift in phenology from Northern to Southern Europe (Atlantic)

v' Intertidal seagrass meadow inter-annual variation is site specific

R

I Nantes
W Université




Preliminary conclusions
]
B

v' Intertidal seagrass can accurately be classified by Sentinel-2 satellite
using ICE CREAMS model

v' Methods provide an up-to-date intertidal seagrass assessment tool

v' Latitudinal shift in phenology from Northern to Southern Europe (Atlantic)
v' Intertidal seagrass meadow inter-annual variation is site specific

X Applied “only” to 12 intertidal meadows

= Next step: continental scale intertidal seagrass mapping (RS workshop!)
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First Map of European Intertidal Seagrass
_
m

Seagrass extent relative The top 15 intertidal
to whole intertidal zone seagrass sites
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Intertidal seagrass meadow: only 3% of intertidal zone in Europe...
THERE IS ROOM FOR RESTORATION ! f
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Open access interactive map
“  Work in progress...coming soon... stay tuned

|

c uﬁ;‘\l,teerssité % i Earth Engine Apps

European Intertidal Seagrass
Explorer

This app visualizes the European Intertidal
Seagrass cover created from 5 harmonised
Sentinel-2 composites of the Intertidal area,
where vegetation was maximised. The Intertidal
Classification of Europe: Categorising
Reflectance of Emerged Areas of Marine
vegetation using Sentinel-2 (ICE CREAMS)
model was used to classify these 5 composites
(Davies et al 2024 a, b). A mode prediction was
was used, where pixels were selected if
seagrass was predicted at least 3 times.
Seagrass Cover (%) was then calculated from
the NDVI (Zoffoli et al., 2020) and plotted
alongside a range of other layers that can be
inspected: the Prediction Uncertainty, Ratio of
Cover to uncertainty, the Day of the Year and the
Year. Raw Seagrass Cover was filtered and only
pixels with Uncertainty less than 20% plotted.
The data layers: Seagrass Cover (%), Predicted
Uncertainty (%), Day of the Year, Year and Raw
Seagrass Cover (%) can be switched from the
legend panel, and inspected by clicking on a
specific pixel (values will be displayed below
but note they may take around 15 seconds to
load).

Data Source:

Choose display layer: b s Intertidal Seagrass Phenology with ICE
Sesqrass Cover (%) 3 ¢ CREAMS
Intertidal Seagrass Trends with ICE

Seagrass Cover (%)
CREAMS

50 75
Bede Ffinian Rowe Davies
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and in Arcachon?

—

30

Preliminary results were
obtained just in time for the:

8th-10th April 2025
ARCACHON - FRANCE

Palais des Congres

Mairie  Arcachon

Intertidal

&F Seagrass Extent
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