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WHY WE ARE HERE?
The growing significance and reliance on the seas:

• maritime logistics 
• emerging offshore wind industry
• aquaculture and fishing
• infrastructure & connections

morenot.com



LONG-TERM CHANGES
1. Rising temperatures
2. Increasing freshwater Inflow
3. More carbon dioxide to be 

absorbed
4. Acidification
5. Oxygen Depletion
6. Eutrophication and the algal 

blooms
7. Noise & visual pollution
8. etc

“The change we are seeing in the marine environment is extremely fast. So we 
have to find shortcuts so that new knowledge is quickly made available and 
used for scientifically well-grounded decisions on the future of the Baltic Sea.“

Helén Andersson, SMHI



SHORT-TERM ANOMALIES

COMMON DENOMINATOR: short-
term man-made anomalies, either 
intentional or unintentional



PROBLEM
When managed improperly, these resources, opportunities, and 
connections can exhaust unexpectedly and permanently. 
• the utilization is divided among various nations 

• fragmented approach to data and information

• lack of cohesion limits the effectiveness

• individualistic approach rather than 
considering the whole shared maritime domain

For proper management, we need to 
know beforehand what is going to 

happen & how to prevent it! 



OUR FOCUS
Real-time identification, forecasting 
and mitigation of man-made 
anomalies and changes, both short- 
and long-term, intentional and 
unintentional. 
• the primary focus will be on the effects to coastal 

and near-shore processes and activities

• project focuses on the direct exploitable 
capacities 

• Direct Output: DATA, FORECASTING MODELS, 
(MITIGATION) TECHNOLOGY



IMPACT CHAINS
• Topical project areas are structured via impact chains
• Impact chain describes an interaction between external pressure, ecosystem 

component and impact 



CORE IMPACT CHAINS ….
• Safety of critical underwater infrastructure
• GHG emissions of ports and shipping 
• Towards sustainable aquaculture in the 

Baltic Sea 
• Maritime traffic risks close to windfarms & 

offshore infrastructure
• Safety of maritime border
• Changing environmental conditions and 

coastal processes due to climate change
• Good and improved health of the Baltic 

Sea
• …
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9 DIRECT OUTPUT 
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IMPACT CHAIN 
EXAMPLE

1 DESCRIPTION SAFETY OF CRITICAL UNDERWATER 
INFRASTRUCTURE

2 DATA ship traffic, underwater noise, UW 
bathymetry & imaginary

3 DATA 
EXTRACTION 

AIS, VTS, satellite, camera/radar, sonar, 
PAM

4 DATA 
ANALYTICS 

AI-based real-time short-term anomaly 
detection

5 MODELLING forecasting of vessel behaviour and 
interactions 

6 MITIGATON 
MEASURES 

constant monitoring (ASV) & rapid 
response

7 TECH. FOR 
MITIGATION 

ASV, underwater acoustic network, 
response fleet 

8 BENAFICIARIES UW infra operators, wind park operators, 
industry & consumers

9 DIRECT OUTPUT anomaly detection service, monitoring 
technology

10 PROJECT 
IMPACT 

energy supply reliability, prevention of 
economic loss



WHAT WE NEED TO KNOW?

• farming technology 
• amount of nutrients 
• environmental covariables 
• emission data 
• port operations,
• fuel types, 
• renewable energy use
• lifecycle emissions
• ship traffic
• environmental data 
• ice conditions
• bathymeter data
• underwater noise
• UW bathymetry 
• UW imaginary
• …

• AIS
• VTS
• ASV
• AUV
• UAV
• Smart buoys
• satellite 
• camera
• radar
• sonar 
• PAM
• AI & ML
• IoT sensors
• energy audits
•  real-time fuel 

monitoring
• underwater sensor 

networks
• ….

DATA                                 DATA EXTRACTION               MODELS                                           (MITIGATION) TECHNOLOGY
 

• 3D hydrophysical modelling; 
• linking 3D hydrophysical & DEB 

aquaculture models; 
• IMTA models
• Scenario-based modelling for 

energy-efficient operations; 
• lifecycle GHG modelling
• AI & ML
• Big Data analytics
• Surrogate models
• predictive modelling for ship 

movement;
• forecasting of vessel behaviour 

and interactions, 
• collision avoidance
• …

• IMTA-based solutions; 
• models for adjacent habitat restoration
• cultivating low trophic species in 

marine environment; 
• solutions for low trophic aquaculture 

valorization
• battery-electric systems; 
• hydrogen fuel cells;
•  shore power technologies; 
• AI-based energy optimization systems
• Near miss algorithms, 
• collision avoidance, 
• automatic camera images
• underwater acoustic network 
• response fleet
• autonomous drones
• …



PROJECT SCOPE & R&D PARTNERS

TALTECH
• Marine technology 

competence centre 
• Laboratory of Wave 

Engineering
• Centre of Biorobotics
• Fluid and structure interaction 

research group
• Department of Electrical 

Power Engineering and 
Mechatronics

• Marine Systems Institute
• Estonian Marine Academy
• …

UNIVERSITY OF TARTU
• Estonian Marine Institute

UNIVERSITY OF SOUTHAMPTON 
ALFRED WEGENER INSTITUTE
ABB, DNV

COMPETENCIES

DIRECT OUTPUT

• Data extraction and 
analysis methods

• Interaction and 
prediction models

• Enabling and enabled 
technologies

• Improved & efficient 
management of 
maritime domain, in line 
with SDG 



POTENTIAL FUNDING
HORIZON-WHORIZON-WIDERA-2025-ACCESS-01-01-two-
stage: Teaming for Excellence
• To create or modernise a centre of excellence, relevant at national level, 

in a chosen scientific domain

• Increased scientific capabilities of the beneficiary institution and the host 
country enabling them to successfully apply for competitive funding in 
the EU and globally; 

• Development of new research strands in relevant domains;

• Developed and enhanced research and innovation capacities and the 
uptake of advanced technologies;

• Enhanced innovation and integration of planned processes, services and 
products of the centre



Key takeaways

• multi-domain use of data, 
information and forecasting models

• faster development and uptake of 
technologies

• safer, economically & 
environmentally sustainable 
maritime domain
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