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Large watershed area & legacy nutrients — eutrophication problems
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Ecosystem goods and services provided by the Baltic Sea ecosystem
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The need for process-based and quantitative estimations of ecosystem services

Most of our current understanding of the spatial flow of services from marine
ecosystems relies on the presence of structural components of ecosystems and
the qualitative (or semi-quantitative) assessment of their contributions to

specific services.

Photo byIi Kunz

Source: Inacio et al. (2020)



The need for process-based and quantitative estimations of ecosystem services

Spatially-defined and quantitative estimates of the flow of marine ecosystem
services are needed more than ever if we want to assess and predict expected
changes of various management scenarios under current and future climate
conditions.

Source: Wahl et al. (2015), Pansch and Hiebenthal (2019), Berg et al. (2022)



The need for process-based and quantitative estimations of ecosystem services

HEEE — iimi

What and where? What, where, how much?

Selection process and criteria
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Structure:
e.g., point data of species biomass

\

Environment:
GlS-layers of environmental data

\

General modelling approach

Machine learning
e.g., BRT

Functioning:

e.g., primary production, nutrients
assimilation and content, growth
deploying Dynamic Energy Budget
modelling and similar
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Spatial prediction:
e.g., NPC sequestration maps
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Regulating and maintenance

Zostera marina population C sequestration (tons C per km? per yr; maximum)

Value
wem High : 100

- Low : 0




Regulating and maintenance

Mytilus trossulus population N sequestration (kg per km? per yr)

Value
e High : 5000

—_— Low : 0




Accelerate blue economy solutions

(1) Economic benefits + (2) Restoring valuable habitats




Provisioning services (harvesting)

Furcellaria lumbricalis population biomass (t km2)

Value
weem High : 52.9292

— Low : 0

Source:; BalticSTERN 2013
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Provisioning services (cultivation)

Mussel farm yield (tonnes wet weight per harvest)

Value
[ ] High 150

— Low : 0




1.

2.

Blue innovation (small mussels)

Optimize farming and
harvesting technology

Low energy meat extraction




Provisioning services (cultivation)

Ulva intestinalis farm biomass yield (kg per rope m in month)

Value
— High : 1

— Low :0




Blue innovation (first cultivation trials)

Cultivation on land and at sea




ODSS - Operational Decision Support System
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Baltic Blue Growth"establishes fullyfbbe!atiohal mussel farms to
eutrophication and create new blue growth opportunities. *

Operational Decision Support System (ODSS)

The application for the Baltic blue mussel and
macroalgal farming - a platform enabling upload,
analysis and sharing of information
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ODSS - Operational Decision Support System

Helps different end-users to make effective decisions about algal and
mussel farming in the Baltic Sea

)
@)

These decisions are based on the best monitoring and modelling
data

.‘ﬁ

Raises the capacity of different users to make decisions along the
environmental, economic and socio-economic dimensions of LTA




ODSS data flow
Baltic Sea - Near Real Automatic download
Time Observations — PostgreSQL database
(COPERNICUS)

Input
Output data
results
Combination of models on nutrient dynamics,
ArcGIS Server algal and mussel growth and production

potential

Input
data

Web map
service

ODSS-WEB MS SQL database Data from farms
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ODSS in action

Draw the area of the farm using the integrated tool
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ODSS in action

Given the selected area the tool will gather the associated information and
calculate the features of the planned farm

Baltic Blue Growth
GRASS

W Switch layers

= Menu ~
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ODSS in action

Human activities - current use
Name Average Area(km2) Percent (%) Count
Pipelines 10
Fishing effort all gear types 2013 3.86 69.56 34.89 i
AlIS Shipping Density (2016) 5.07 199.43 100 78
Blue Gro
GRAS
Switch layars
Planyour FARM  Query Result
¥ Plan your FARM =
o Dravi farm area Human activities - current use Nutrient removal, mussel and algal growth (model)
&F Claar space Name Average Area(km2) Percent (%) Count ! Haba Aversge  Area(km2)
[ Monitors Plpeline: _;' 1h ‘
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Physical features FLOLS grove o i
1 daily growth rate in
Name Average Area(kma) Percent (%) Classes
moval estimate by alga (Fucu
moval es a (Fu
: s 4 | estimate
. Nutrient removal, mussel and algal growth (model) »
1 Name Average Area (km2)
Physical features
N Removal by mussels (Mytilus, g/m rope @ 2 years) 0 195.42
0
Name Average Area(km2) Percent(%) Classes P Removal by mussels (Mytilus, g/m rope @ 2 years) 0 199.42
Sediments Mud,Hard bottom complex,Sand Mussel growth (kg/m rope @ 2 years) 1.47 199.42
Summer chlorophyll (mg m-3) 2.92 Fucus growth (daily growth rate in %) 0.62 199.42
salinity (psu) 7.5-11psu Ulva growth (daily growth rate in %) 11.38 199.42
Simplified wave model (m25-2) 4113.23 Areal N removal estimate by alga (Fucus) 54.05 199.42
= Areal P removal estimate by alga (Fucus) 10.81 199.42
Temperature (°C) 18.19
Areal N removal estimate by alga (Ulva) 278.03 199.42
Baltic Sea Ice 190.33 95.47
Areal P removal estimate by alga (Ulva) 42.69 195.42
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PlanWise4Blue to run cumulative impact assessment analyses
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PlanWise4Blue in action

PW4B - Estoni ia vers 2021 PWA4B - Gulf of Finland
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PlanWise4Blue in action

Selecting human pressures for our scenario
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" PW4B - Estonia

& PW4B - Estonia vers 2021

PlanWise4Blue in action

Selecting nature assets

& PW4B - Gulf of Finland
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Running the model

PW4B - Gulf of Finland

MAREA Final Event

Overview s Human ® Ecosystem
pressures Services
Available nature assets &

Aquatic vegetation nutrient storage on soft bottc «
Agquatic vegetation nutrient storage on hard bott
Aquatic vegetation toxin storage on soft bottoms
Agquatic vegetation toxin storage on hard bottor
Aquatic vegetation habitat maintenance on soft
Aquatic vegetation habitat maintenance on hard

Aquatic vegetation flood protection on sQft hallowe ==

Aquatic vegetation aiﬁsion‘pr&écu‘(;ﬁ on soft bo

‘—

) Model results

Nature assets in workspace Y
Mytilus trossulus population N sequestration (kg

Mytilus trossulus population induced N flows (k¢
Herring spawning areas

calculation

Human impact

Tallinn

Zostera marina population G stock (tons Gaerake
Fucus veﬂcu\ggusﬁomﬁaﬂ'niﬁgen content ( Human impact
== Vegetation nutrient storage on hard bott calculation
4 £
jenranta /
/
/
Vyborg Vs
/
/
/
4 Saint
ain
/ Petersburg
/
/
4
Kirishi

.




PlanWise4Blue in action

The results
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