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Commen benthic habitats (in Scandinavia)




Spectral reflectance of benthic habitats
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Shachak et al., 2016
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The observational pyramid

Traditional Remote Sensing Satellites

Optical remote sensing
Area: Globally (< 300 km)
Resolution: 1-100 m

LEO Small CGI Satellites
Optical remote sensing
Area: Globally (< 100 km)
Resolution: ~100 m

Unoccupied Aerial Vehicle (UAV)
Optical remote sensing
Area: <5 km?
Resolution: 1-10 cm

Autonomous Surface Vehicle (ASV)
Optical + Acoustic sensing
Area: <1 km?

Resolution: ~meters

Autonomous Underwater Vehicle (AUV)
Optical + Acoustic sensing
Area: <1 km?
Resolution: ~meters

Slide modified from TA Johansen, 2022 NTNU/AMOS



Short about the rapid development of benthic remote sensing
LACCESS)
2010
Benthic ecology from space: optics and net primary .

production in seagrass and benthic algae across the D
Dense seagrass
Great Bahama Bank i

FEATURE ARTICLE

Heidi M. Dierssen!*, Richard C. Zimmerman?, Lisa A. Drake®3, David Burdige?

!Department of Marine Sciences/Geography, University oi Connecticut, Groton, Connecticut 06340, USA
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Short about the rapid development of benthic remote sensing

Evaluating Light Availability, Seagrass Biomass, 2014

and Productivity Using Hyperspectral Airborne Remote
Sensing in Saint Joseph’s Bay, Florida

Victoria J. Hill - Richard C. Zimmerman « \9gs 0 12525
W. Paul Bissett - Heidi Dierssen - David D. R. Kohler

e Airplane remote sensing

* 1 meter pixel resolution

* Hyperspectral data, index
based
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Short about the rapid development of benthic remote sensing

@ CrossMark

Spatial assessment of intertidal seagrass meadows using optical
imaging systems and a lightweight drone

James P. Duffy *°, Laura Pratt ™€, Karen Anderson ¢, Peter E. Land ¢, Jamie N Shutlar ©

< DroneLab Research Group, Environment and Sustainability Institute, University of Exeter, Penryn Campus, Penryn, Cornwall
b project Seagrass, Sustainable Places Research Institute, Cardiff University, Cardiff, CF10 3BA, UK

€ School of Biosciences, Cardiff University, The Sir Martin Evans Building, Museum Avenue, Cardiff, CF10 3AX, UK

9 Plymouth Marine Laboratory, Prospect Place, The Hoe, Plymouth, PL1 3DH, UK

© Centre for Geography, Environment and Society, University of Exeter, Penryn Campus, Penryn, Cornwall, TR10 9FE, UK
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How does it work? - Drones and sensors




How does it work? - Image analysis

Multi- and
hyperspectral cameras
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Image analysis Multispectral Imagery (MSI) data
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Image analysis Multispectral Imagery (MSI) data
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3D habitat modelling

mapper



Analysis: Eelgrass and seaweed coverage mapping ( )
Orthomosaic image (~500 single images) Categorized mosaic image M Vegetation (terrestrial \SeaBe”
7 - Beach (terrestrial) g
- Rock (terrestrial) TEU
: ~Fucus g
. !" . - Brown seaweeds £

- Sandy sediments

I Eel grass

Confusion matrix

be/Hancke & Gundérsen 25.01.2023;Y e



Extent of operations

Ground truth
Cm precision
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Autonomous Surface Vehicle (ASV) for benthic habitat mapping

Sensors

* Acoustics for
bathymetry and habitat
classification

*  Optics for water column
properties

*  Temp +sal.

* RTK-GPS for high
resolution positioning

NIVA-
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SeaBee - Norwegian Infrastructure for Drone-based A R ST

Research, Mapping and Monitoring in the Coastal Zone G

SeaBee hard facts .
Duration: 2020-2025 + 2025-2030 (5+5 years) » v
Budget: 6 MEURO, funded by RCN Research Infrastructure 7] e
Contact: Kasper Hancke (NIVA, kasper.hancke@niva.no)
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Aim of infrastructure project

SeaBee will establish a national center for drone-based services for use
in coastal and aquatic research, mapping and monitoring

Primary objective:

Deliver a beyond state-of-the-art infrastructure to facilitate research on present and future
environmental challenges in coastal ecosystems, using portable flying drones, machine
learning and cloud-based data sharing technology

In other words:
We will develop a cost-efficient toolbox for
environmental research and monitoring

~— - | "
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Infrastructure components

Drones and
Sensors

Visualization

Drone
infrastructure
specification &

establishments

Establishing
operational nodes
drone operation

Infrastructure
management

Communication,
outreach and branding /

o oAl /ML data
Data storing Az{nalysis
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SeaBee data visualization platform — work in progress
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Detection of macroplastic on
beaches using drones and object-
based image analysis

Pé.
~

ch;ast?nl hsvti)&ab AV Quantifying beach
BRIRE casts carbon deposits
. multi-sensor data (Liet 31 2023)

(Luietal., 2022)

' Quantifying
' marine litter
(Torsvik et al 2020)




Summlng up — SeaBee and drones for habltat mnnmng
Aims for the real world....

* Flying and surface drones offers a novel tool to aquatic research,
mapping and monitoring

* Combined with sensor technology, machine learning and data
visualization it provides cost-efficient solutions

* SeaBee — a new Norwegian research infrastructure — will deliver
novel solutions for research and managing of coastal habitats,
animal populations, climate and environmental impacts and
pollution clean-ups

NIMI SeaBee/Hancke & Gundersen 25.01.2023
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