interreg Co-funded by M S P
Baltic Sea Region gaaaml the European Union BA LTI C
FORUM
l“"l BLUE ECONOMY A\
Baltic Sea2Land 11-12 November 2025 Riga, Latvia

Integrated low-trophic aquaculture: a
novel approach to nutrient
sequestration

Jonne Kotta

Estonian Marine Institute, University of Tartu o

www.BalticMSPForum.eu



HUMAN ACTIVITIES HAVE IMPACTS

Human induced pressures become more intense and diverse and result in
the loss of habitats

Changes in siltation and light regime -
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Introduction of non-synthetic compounds

Introduction of synthetic compounds

Introduction of other substances
Salinity regime change I
Aesthetic pollution

Introduction of radionuclides

Water flow rate changes

Introduction of microbial pathogens
Thermal regime change

Noise

Electromagnetic changes

Selective extraction of non-living resources
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Baltic Sea is a transboundary ecosystem
with large watershed area
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Eutrophication integrated assessment results
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assessing environmental
impacts (positive, negative)

A potential of algal and mussel farming



IMTA modelling

Ecosystem Model




Mussel and seaweed farming yields + NP removal
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Mussel farm yield (tonnes wet weight per harvest)
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cientific support for zero emitting IMTA (integrated Multi-Trophic Aquaculture) solutions




Scientific support for zero emitting IMTA (integrated Multi-Trophic Aquaculture) Solutions
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Human activities

Name

Dredging

Windpark

Fish farming

Shipping

Underwater cables
Pelagic trawling
Benthic trawling
Harbours

Mussel and algal cultivation
Coastal defence
Extraction of minerals
Marine plant harvesting

Tourism and leisure activities

Environmental carrying capacity modelling
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Linking 3D hydrodynamics with biological
process modelling (e.g. dynamic energy
budget models)

- meteo input

processes:
- runoff loads
- advection

i - mixing

E

( NEM®

host model for 3D Hydrodynamics:
-sealevel, S, T, uv, w, ice
- wind/bottom stress, diffusivity

N-cycle, carbon, sed

sea - state
variables
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Nutrient removal

Name

N Remaval by mussels (Mytilus, g/m rope @ 2 years)
P Removal by mussels (Mytilus, g/m rope @ 2 years)
Mussel growth (kg/m rope @ 2 years)

Fucus growth (growth rate in kg/km2)

Ulva growth (growth rate in kg/m)

Areal N removal estimate by Fucus (kg/Sha)

Areal P removal estimate by Fucus (kg/Sha)

Areal N removal estimate by Ulva (kg/5ha)

Areal P removal estimate by Ulva (kg/5Sha)
Saccharina growth (growth rate in kg/m)

Areal N removal estimate by Saccharina (kg/Sha)

Areal P removal estimate by Saccharina (kg/Sha)

Average Area(km2)
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Rope length for maximum yield: 17091 m
Rope length for desired yield: 18990 m
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Mussel farming: Habitat restoration

TP in sediments -
TN in sediments -

C in sediments -
PO, in water -

TP in water -

NHy in water -
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Seaweed farming: Positive environmental impact

* Baltic Sea: Low salinity environment.

 Existing cultivation technologies from
other seas are not viable.

* Necessity to use local species and
forms.

e Positive environmental impact.
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