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Environmental monitoring needs and opportunities 
for a sustainable blue economy
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Protect, restore and ensure sustainable use of freshwater 
resources and seas including fisheries management
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Planning Directive

Water Framework
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Common 
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Data and 
monitoring

needs

Ø Political goals, policies and processes
Ø Swedish Environmental Objectives
Ø EU policies, directives and regulations
Ø Regional and international conventions
Ø Agenda 2030 Sustainable Development Goals



Identify and prioritize
information needs

Mapping of
stakeholders

and 
responsibility

Coordinated, 
adaptive and 

risk-based
monitoring

Innovative 
methods and 
cost-efficiency

Collect, 
manage and 

share
information

Data and information needs are increasing
– Need for a strategic approach to aquatic monitoring



Need to improve the joint use of
environmental monitoring capabilities

Research 
and survey 

vessels

In-situ 
systems

Remote
sensing Models New 

techniques



MEMFIS 2023 conference
» MEMFIS = Marine Environmental Monitoring for Future Innovation and Sustainability
» 130+ experts from 10 countries convened in Stockholm, 9-10 November 2023
» A contribution to the UN Decade of Ocean Science
» Focus on Baltic Sea and North Sea
» 40+ action pledges aimed at increased cooperation



What we need to do

Share our expertise

Define the narrative and 
objectives
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Real-time forecasting
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Combine member states’ off-shore
monitoring programmes

Create a ”barter market” för R/Vs

Make new and historical
data compatible

Combine monitoring platforms efficiently and effectively

Manage end-of-life for monitoring-
equipments



Key insights from MEMFIS 2023

» Together, we have the knowledge and infrastructure to deliver the environmental monitoring we need, for 
the ocean we want – we need to collaborate even more and balance the use of our assets

» There are inspiring examples of collaboration, coordination and sharing of knowledge, data and 
infrastructure – we need to learn from and scale up what already works

» There is a will to cooperation and a joint commitment to move forward with concrete actions

» There is a need to boost the adoption of new techniques in marine management

» Delivering the right environmental monitoring requires a clear picture of objectives and priorities



Our Action pledge

Ø What: 
ØCompile and prioritize environmental monitoring requirements (currently +900)
ØMap the requirements with modern toolbox for monitoring
Ø Identify and act on:

ØWhere new more efficient techniques can be implemented directly 
ØGaps in knowledge, research needs, need for method development, standardization, 

scale-up (using existing national research programmes)
ØWith specific regard to needs arising from the new EU nature restoration law 
ØSharing this in our regional networks and EU to identify common ground

ØWhen: 
Ø2024

ØWho:  
ØSWAM and Formas



Louise Biddle
Voice of the Ocean,



Mission Arena by Blue Mission BANOS
Monitoring our oceans;  needs and solutions

Data & knowledge collection for a shared 
ocean

Louise Biddle, Director (Ocean Knowledge), Voice of the Ocean



Data Collection

Monitoring cruises
Research/universitie

s
Industry

NGO
Citizen Science

End Users

Scientists & researchers
Blue Economy

Governments/policymakers
Next generation

How do we transfer 
knowledge?



Data Collection

Make ”old” data 
more accessible

Embrace new 
technologies

End Users

Describe the why/what

Engage with data collectors

How do we transfer 
knowledge?

F.A.I.R. data principles



Voice of the Ocean Foundation
Making the oceans accessible to everyone

Humans & the Sea Education
SCIENCE CULTURE ENGAGEMENT

Ocean Knowledge



Voice of the Ocean Foundation

Ocean Knowledge acts as a hub

1. We run ocean observatories
2. We provide research infrastructure
3. We work with the wider scientific community 

(knowledge exchange)
4. We interact and work closely with sensor & 

platform developers

Persistence, Resolution, Accessibility



Our infrastructure

§ 13 SeaExplorer gliders

§ 4 Sailbuoys

§ 1 mini AUV (Seaber YUCO)

§ Bottom-moored ADCP

§ 2x equipped vessels (MidOcean)
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Gliders as observing tools

Standard sensors:
§ temperature
§ salinity
§ dissolved oxygen
§ chl-a / phycocyanin /CDOM
§ ADCP (ocean currents)

"Special sensors” :
§ Lab on a Chip – nitrate
§ TriOS (chl-a, phycocyanin, CDOM)



Gliders as observing tools

Limitations:
§ Need >40 m water depth for 

effective forward motion
§ Battery usage
§ EEZ permits and access

Future development:
§ New sensors (acoustics, pH, 

microstructure … )
§ Endurance
§ Shallow gliders



Skagerrak/K
attegat

Bornholm

Gotland 
Basin

Ocean observatories
September 2022 – September 
2023

Occupancy:
Skagerrak 85%
Bornholm 99%
Gotland 93%

Total profiles: 118,925

Deployments/recoveries: 75

Since March 2021…

Total profiles: 301,378
Total data points: 789,541,650



Share the data…

Glider comes to the surface

Glider talks with satellite

Data comes to our server



Data freely available

ERDDAP distribution, download in a format 
you are familiar with

Data is pushed to EMODnet

Scripts for download/processing available
on Github

Quick, organised, interchangeable

But not a very user friendly interface… 

observations.voiceoftheocean.org
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Data & Knowledge transfer

1. FAIR data principles; work on how we find and access 
the data

2. Make the data usable – how we collect data may not 
translate to how the end user wants to use it 

louise.biddle@voiceoftheocean.org



VOTO’s actions for the Blue Mission…

1. Reach out to wider group of end-users (e.g. FORMAS, 
HaV, OWFs) to understand what data they want and 
how they want it delivered

2. Develop “derived products” for easier usability of data 
(e.g. Mixed Layer Depths, Maximum Subsurface 
Temperature) 

louise.biddle@voiceoftheocean.org



Matthias Obst
Digital Twin



Data usability and the 
Digital Twin of the 

Ocean (DTO)

Matthias Obst
Department of Marine Sciences, University 

of Gothenburg, Sweden

Banos workshop
Monitoring our oceans - Needs and Solutions 

15. November 2024





What’s a Digital Twin
• Digital twins are virtual representations of physical objects or systems 
• They are used for modelling and design purposes. These virtual models are 

used to digitally represent performance, identify inefficiencies, and design 
solutions to improve their physical counterparts.

What’s new about Digital Twins
• Digital twin vs. simulation. Digital twins ”model specific real-world assets”. In 

contrast to simulations, which operate in entirely virtual environments the 
Digital twins are outfitted with sensors that continuously update their virtual 
counterparts in real time with high-quality data. 

• New assets include the Internet of Things (IoT), Artificial Intelligence (AI), Virtual 
Reality (VR), Extended Reality (ER), and Cloud computing



ILIAD DIGITAL TWINS OF THE OCEAN

Fisheries
Productivity &

Sustainable Aquaculture

Existing Wind Farm
Capacity

Aquaculture & Harmful
Algae, Water Quality &

Ship Traffic

Ocean Energy Potential Coastal Sediment
Transport

Plastic Pollution
Monitoring

Oils Spill Simulation Insurance For Marine &
Maritime Activities

Jellyfish Swarm Forecast Harbour Safety Met Ocean Hind, Now & 
Forecast

Ballast Water Monitoing

Interoperability

Biodiversity

Decade program

IT infrastructure

There are several Digital Twins of the Ocean



• Invasive species management 
• Adaptive offshore construction 
• Assessment of plankton diversity
• Marine aquaculture
• Marine spatial planning 
• Low impact fisheries 
• Blue carbon sequestration 

Monitoring
networks (WP2)

Applications 
(WP4)

• Genetic
• Image-based
• Biologging
• Acoustic
• Citizen science
• other

Data 
Streams (WP3)





Demonstrator use cases

DUC-1: demonstration for invasive species management. 

DUC-2: demonstration for adaptive offshore construction and energy harvesting.

DUC-3: demonstration for assessment of plankton diversity in relation to human impact.

DUC-4: demonstration for spatial planning of sustainable mariculture.

DUC-5: demonstration for ecosystem based spatial planning and MPA management.

DUC-6: demonstration for low impact fisheries.

DUC-7: demonstration for Ecosystem services, esp. carbon sequestration.

11/12/23 General Assembly & Kick-off Meeting, 27-28 September 2023, 
Ostend, Belgium

36



Thank you for your
attention

Annual Report and Financial Report 2014
Swedish LifeWatch 2015
SLU.dha.2014.5.1-156
Cover photos: Anna Maria Wremp, Johan Söderkrantz, Hans-Peter Fjeld (Wikimedia Commons), 
Johan Samuelsson and iStockphoto.

Swedish LifeWatch, ArtDatabanken SLU, Box 7007, SE-750 07 Uppsala, Sweden
slw@slu.se, +46 18-67 13 94

Swedish LifeWatch is a national consortium comprised of the following partners: The Swedish Univer sity of Agricultural Sci-
ences (SLU), The Swedish Meteorological and Hydrological Institute (SMHI), The Swedish Museum of Natural History in-
cluding GBIF, University of Gothenburg, Lund University and Umeå University. The project is hosted and coordinated by the 
Swedish Species Information Centre (ArtDatabanken) at SLU, with financial support from the Swedish Research Council  
(Vetenskapsrådet) and the Swedish Environmental Protection Agency. 

With financial support from:



Water samples for eDNA

Automomous Reef Monitoring
Structures (ARMS)
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Integrated monitoring biodiversity monitoring in offshore wind power plants
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Image-basedDNA-based

• Community composition 
• Intra-specific diversity
• Ecological key species

• Abundance of target
species

• Size & age class distribution
• Abundance
• Community composition 

Analysis

Method

eDNA ARMS Machine learning

Integrated monitoring biodiversity monitoring in offshore wind power plants
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• From data to knowledge to action & 
decision making

• User uptake, findability, usability and 
reusability

• Affordability, how can we include users of 
the sea in monitoring 

• Knowledge gaps, business perspective
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What are the actions needed?
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What action can you 
contribute to? 
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Who else is needed
in the actions?
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Next step & New partnerships


