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Introduction

Key objectives

B L u E s e Reduce scientific uncertainty and improve reporting

CARBON SEQUESTRATION of blue carbon under the United Nations
IN BLUE ECOSYSTEMS Framework Convention on Climate Change
(UNFCCC)

C-BLUES will advance knowledge and understanding of blue carbon ® Increase inclusion of coastal wetlands in national

ecosystems seagrasses, tidal marshes, mangroves, macroalgae, and greenhouse gas (GHG) inventories and reporting
macroalgae mariculture.

e Raise awareness and promote the role of blue
carbon for delivering global climate policy

C-BLUES is a Horizon Europe Framework project funded under the
Joint EU-ChinaFlagship Initiative on Climate Change & Biodiversity,
call for EU-China international cooperation on blue carbon (HORIZON- commitments in collaboration with Chinese and
CL5-2023-D1-02). other international partners.




Blue carbon habitat mapping

Traditional techniques

* Human observations - Point
measurements using
underwater and
dropcams/rovs

* Manual data processing
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RGB + multispectral data Al/CNN-generated Uncertainty map
+ ground truth data . habitat classification
= annotated drone images map
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Comparing drone and satellite data resolution

Sentinel-2 (10 m)

Gundersen H, Salberg A-B, Kvile K&, Poulsen RN, Buls T, Liu I, Ghareeb M, Christie H, Kile MR, Bekkby T, Arvidsson KS, Hancke K. 2024. Method development for mapping kelp using
drones and satellite images: Results from the KELPMAP-Vega project. NIVA report 7995- 2024. 58 pp




Upscaling drone data to satellite data products

: ) Drone RGB+MSI data Sentinel-based habitat
Sentinel-2 RGB images e e s
and classification maps classification
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Copernicus Contributing Mission

* Planet Labs

* SuperDove

* 16/10/2024

* 8-bands

* Already used for seagrass mapping
* ACOLITE for aquatic reflectance




Copernicus Sentinel 2

* Sentinel 2

« ESA

* 08/10/2024

* More than 8-bands

* Already used for seagrass mapping
* Need downscaling at 10m

* ACOLITE for aguatic reflectance



LiDAR for topo-bathymetric scanning of reefs sggge

CARBON AEQUENTRATION
' LUE ECOEVETEME
RESEARCH INFRASTRUCTURE

3D structure of Posidonia reefs
(reefs up to 3 m height)

Foto: Manu San Felix
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Topo-bathymetric LiDAR for mapping of seagrass reefs

Laser (LiDAR) scanning
provide point cloud
data

 => Bathymetry model

(DTM)
=> Seafloor cover (i.e.,
vegetation, sediment)

(DSM)

Lavin and Hancke in prep
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@lbergholmen Norway
Point cloud: 12,642,195 points
Mean point density: 73 points m-2
Area: 0.09 km?
LiDAR point elevation range: -13 to 23 m
Accuracy: 1 cm offset from GCP (mean)
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* Measuring Posidonia reef
geometry

* Calculate reef volume (DSM -
DTM)

* Estimating carbon deposition

<
K
(il
[ =
<
(2]
=
<
=
=
S,
WAL

Els Pujols, Formentera
Point cloud: 50,598,017 points
Mean point density: 175 points m2
Area: 0.29 km?
LiDAR point elevationrange: -15to 5 m
Accuracy: 2 cm offset from GCP (mean)
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Effect of scale in reporting

B Seagrass baseline WVIII
Areal extent = 20 ha

I Seagrass / Sentinel 2
Areal extent =31 ha
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e

SeaBee

RESEARCH INFRASTRUCTURE




Recommendations on baselines

Areal Extent (ha) Tier1 (MgC/ha) (IPCC 2014)

WVIII (Baseline) 20 2160
Copernicus Sentinel 2 (S2) 31 3348
USGS Landsat 9 (OLI) 38 4104

MgC/ha =tones per hectare

From baselineto S2=>30% / OLI|I =>50% overestimation
of areal extent and carbon stocks

IPCC 2014, 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands, Hiraishi, T., Krug, T., Tanabe, K., Srivastava, N., Baasansuren, J., Fukuda, M. and Troxler, T.G. (eds). Published: IPCC, Switzerland



Drone, Mavic E3M, 3cm pixel size Commercial Satellite, MAXAR WVIII, 1.2m pixel size Commercial Satellite, PlanetLabs, 3m pixel size Copernicus Sentinel 2, 10m pixel size

25 50 m. 6




Role of EO in Carbon Quantification

* Multiscale information support transparency in blue
carbon reporting.

* Need of a standardized approach to create annual
products.

* The
avai

naseline of seagrass has to be defined with the best

lable tools.

e Better coefficients at the 3 TIERS for carbon stock
estimation

* Exploitation of lidar-based sensors from Space to support
carbon quantification at scales.



Drones with RGB and MSI sensors are strong
tools for high resolution mid-range habitat

mapping

Combined with AlI/CNN, it provides a powerful
tool for habitat classifications

Drone data can be used to train and validate
satellite data algorithms and products

Satellite data enables upscaling and large-scale
mapping of blue carbon habitats

LIDAR provides data for high-resolution
bathymetry and seagrass canopy mapping and
C estimations - and perhaps sediment
depositions (?)
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