™

Kaasrahastanud Eesti
Euroopa Liit tuleviku heaks

Designing of the Estonian Smart Buoy
Network "Sea Wolt”

Urmas Lips

Department of Marine Systems, Tallinn University of Technology

Smart Sea Centre of Excellence Annual Seminar, 14 January 2025



Background

High-quality environmental and navigational information covering the entire marine area is
an integral part of the operation of the modern maritime economy, the sustainable
management of the marine environment and ensuring the security and safety of the sea.

Estonia has thematic/sectoral monitoring programmes, but the responsibilities, funding and
development of the programmes are divided between the sectors, information is mostly
received in a delayed mode, and information exchange is insufficient both in Estonia and
regionally (Baltic Sea).

There is a lack of operational and up-to-date information for effective pollution control and
the protection of the marine environment (except aerial surveys and remote sensing). We lack
infrastructure for automated /real-time maritime surveillance, especially in offshore areas and
subsurface layers of the water column.

The data quality is uneven, data are handled by different organizations, databases are not
connected, and cross-use of data is difficult.



Vision for the future - a Digital Twin Ocean

Concept by Mercator Ocean International - digitaltwinocean.mercator-ocean.eu
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MSFD monitoring programme
2021-2026

The programme contains 14 strategies grouped
by GES descriptors and ecosystem components
and 39 thematic programmes that give input for
various strategies to assess the status of
Estonian marine waters.

In addition to MSFD obligations, the programme
includes observations for other EU directives
and regulations (e.g., WFD, Habitat and Bird
directives, fisheries and hydrographic
surveys, food safety, etc.).

Various ministries and agencies fund the
monitoring and data collection programme (e.g.,
the Ministry of Climate, Internal Affairs,
Regional Affairs and Agriculture, etc).

Most of the thematic programmes are
coordinated regionally (via HELCOM).

The main challenge for the coordination (in
Estonia and regionally) is that while the
programme is adopted, the yearly surveys
depend on funding decisions (funding sources
vary), procurement processes, etc.
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SD1.1 Marine biodiversity - Birds

SD1.2 Marine biodiversity -
Mammals

SD1.4 Marine biodiversity - Fish

SD1.6 Marine biodiversity -
Pelagic habitats

SD2 Non-indigenous species

SD4/SD1 Food webs/ Marine
biodiversity - Ecosystems

SD6/SD1 Seabed integrity/
Marine biodiversity — Benthic
habitats

SD11 Energy, including
underwater noise

1.1 Abundance of wintering birds

1.2 Abundance of water birds in the breeding season

1.3 Abundance of migratory water birds (coastal area)

1.4 Abundance of migratory water birds (feeding in off-shore areas)

1.5 Seals - abundance

1.6 Seals - breeding success

1.7 Coastal fish

1.8 Off-shore fish

1.12 Seabed habitats - community characteristics

1.13 Phytobenthic communities

1.14 Macrozoobenthos

1.15 Seabed physical and chemical characteristics

1.16 Physical loss and disturbance - from different human activities

/ |1.18 Non-indigenous species — harbours and adjacent regions

1.19 Non-indigenous species —abundance and biomass

1.20 Chlorophyll-a

1.21 Harmful blooms (remote sensing)

1.22 Inputs of nutrients and contaminants - land-based sources

1.23 Nutrient levels in water column

1.24 Water column - chemical characteristics

1.29 Contaminant levels - in species

1.30 Contaminant levels - in sediment

1.31 Contaminant levels - in water

1.32 Contaminant levels - in seafood

1.33 Radioactive substances

1.34 Oil spills

1.35 Birds - mortality due to oil pollution (birds washed ashore)

1.38 Impulsive underwater noise - distribution, frequency and levels

inar

\‘\\ 1.39 Continuous underwater noise - distribution, frequency and levels




MSFD monitoring programme 2021-2026
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Research infrastructures and
observational programmes
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Scientific research is funded via project application calls
Related observational programmes are usually not
coordinated with other marine observational programmes
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Phases of the development

Estonian Maritime Digital Twin

A dynamic digital representation of the Estonian Sea areas for better decision
making and sustainable management of the Seas

R
& KLIIMAMINISTEERIUM

Phase 1 Phase 2 Phase 3

. . o Objective: System expansion for
Objective: Small scale Objective: Develop network autonomous marine vehicles

network developted and of smart floating network and data management system
tested and expanding system development.

Subl: Project managed

Sub 2: Project progress and results Sub1: Procurement and setting up
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communicated to the public.

Sub 3: Preliminary design project.

Sub 4: Preliminary sensor project

Sub 5: Preliminary Energy system

project

Sub 6: Preliminary communication
system project

Sub 7: Preliminary platform design
} roject.

Suh 8: Modelling and dry testing

Sub 13. Training and finaal report

of required inventory, software
and equipment (7 SP’s+7 MP’s)
Sub 2: Drone hub solutions
developted and tested on SP’s.
Sub 3: Underwater surveillance
capabilities initial studies carried
out.

Sub 4: Agency specific modular
software design developted.
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Subl: Underwater surveillance
develepted and tested.

Sub 2: Autonomous marine
vehicles developted and tested.
Sub 3: System data management
development as per agency
requirements.




Purpose of the ,Sea Wolf* first phase

The aim is to create working prototypes of smart platforms and a prototype of the data
management platform that supports them. The desired result of the project would be the

piloting of a network of smart buoys, which would help to develop a reliable and functional

network as a whole in the future.

Th consortium of the first step (Jan-July 2025) in the project first phase: TalTech, Flydog
Solutions and Nortal. We aim to conduct a study on the user needs and technologies and
suggest the design of the system (including technical descriptions of the prototypes).
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COSYNA

COSYNA - Coastal Observing
System for Northern and
Arctic Seas - provides
quality-controlled, science-
based, near real-time
environmental information
derived from integrated
observations and model
results.
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¢ Die Kiiste im Blick Satelit

cosyna  Coastal Observing System for Northern and Arctic Seas 2
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SOCIB

The Balearic Islands Coastal
Observing and Forecasting
System (SOCIB) is a Unique
Scientific and Technical
Infrastructure (ICTS) that
operates a coastal ocean
observing and forecasting
system, a scientific and
technological infrastructure
providing free, open, quality-
controlled, validated, and
timely streams of
oceanographic data, as well
as data stewardship and
long-term preservation.
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User needs

The study is conducted in the form of serions ¢
- - . REQUIREMENTS *77,

surveys/interviews and by analyzing

written sources, including existing reports

and summaries in the field, regulatory USER DRIVEN | COPERNICUS MARINE OFFER
requirements and described (best) practices. s ,< ACOESS DATA | )

Ocepn Mepioring
Interviews are conducted either as site CENTRAL = Ocean State Report
visits or online. The interviewees are INFORMATION = Visuafiion .. |
selected from the interest groups, including B : Ly
the main users, the operators of marine |
measurements and the data managers. .
An online survey will be prepared and : Cluns USER
distributed to all potential users, Advisory Group )
institutions and companies carrying out «FEEDBACK e

measurements at sea, data aggregation
and management agencies and potential
system operators and the public.

https://marine.copernicus.eu/about/how-we-work
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If you wish to participate in the survey, mapping users in the project 'Sea
Wolf’, please fill out the form accessible using the QR code below.
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Thank you for your attention!

Urmas Lips, urmas.lips@taltech.ee

Tallinn University of Technology, Department of Marine Systems
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