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Multi-Actor Lab (MAL) 3. Norrstrom/Baltic Sea

Many water-related issues
= Water quantity
T =+ Agriculture, forestry — main quantity problem:
too much water — also, no irrigation

preparedness for meeting droughts

* Urban runoff — storm water handling
| 1 * Hydro-climatic change
v

Water quality (land, coastal-marine)
W » Severe coastal-marine eutrophication, pollution
\ Platiomm - largely waterborne loads

* Policies, regulations for mitigation in place since
long — no clear mitigation progress

* Coastal tourism, recreation — wells, unconnected
to municipal water supply/wastewater treatment

. - sea water intrusion risk Suplee
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Multi-approach combination

e Mechanistic coastal-system simulations of water quality and
ecosystem status responses to various climate and land-sea

eutrophication management scenarios

e Participatory multi-stakeholder co-creation of Causal Loop
Diagrams of main issues and land-sea interactions affecting coastal

systems

e Unified Fuzzy Cognitive Map development and stakeholder validation

e Stock-flow Systems Dynamics modelling of key quantifiable . ,

interaction components
Stockholm
University



Mechanistic coastal-system simulations - Himmerfjarden Bay
Case

Water quality and
ecosystem status
responses to various
climate and land-sea
management scenarios
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Vigouroux et al. (2020, in review)
based on:

A scalable dynamic characterisation
approach for water quality Coastal water formations with:
management in semi-enclosed seas Outletof wastewater
and archipelagos treatment plant
(Vigouroux et al., Marine Pollution I Veasurements available for
Bulletin, 2019) validation
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Compliance with Good Component Status (according to WFD)
under various hydroclimatic & management scenarios
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Some conclusions from mechanistic coastal-system
simulations - Himmerfjarden Bay Case

Hydroclimatic conditions important for efficiency of eutrophication
management measures
— Wetter-warmer conditions shift efficiency level

Not unidirectional (land)source-to-sea effect pathways
- both land-based and sea-based measures affect the coastal system

- differently for different status components

Internal loading of phosphorus - not main driver of coastal eutrophication,
but adds complexity to its management o s,

University



Participatory Multi-Stakeholder Causal Loop Diagrams - 6 sector workshops
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/// coastaL  Unified-Simplified Fuzzy Cognitive Map — used for semi-quantitative scenario analysis &
e multi-stakeholder validation
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SONRTAL Key interactions further included in fully quantitative System Dynamics modelling
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analysis
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57 S2OTnt Scenario result example

Proxy of relative change in critical seawater-intrusion risk
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Recent work — data analysis and modeling regarding
coastal solution trends and barriers

Nutrient loads from land to coast

e Destouni et al., Water quality and ecosystem management: Data-driven reality check of

effects in streams and lakes, Water Resources Research, 2017.

e Destouni, Jarsjo, Zones of untreatable water pollution call for better appreciation of
mitigation limits and opportunities, WIREs Water, 2018.

Physical land-coast-sea interactions

e Chen et al., Dominant Hydro-Climatic Drivers of Water Temperature, Salinity, and Flow
Variability for the Large-Scale System of the Baltic Coastal Wetlands, Water, 2019a.

e Chen et al., Scenarios of Nutrient-Related Solute Loading and Transport Fate from Di<erent
Land Catchments and Coasts into the Baltic Sea, Water, 2019b.

Land-coast-sea model-coupling for coastal water quality

e Vigouroux et al., A scalable dynamic characterisation approach for water quality management

in semi-enclosed seas and archipelagos, Marine Pollution Bulletin, 2019.



& oo THANK YOU FOR LISTENING!

0"

E
E
A

re,
o

e

R
Stockholm
University

SINTEF  INRAZ

o for pooplo, fe & sarth

ERS

ENERGIZE YOUR BUSINE

e | SEI Stn(I:khoIm 7 c CAMPUS Q
PQM_. PP | Environment NI R’\s ROSLAGEN I?H;!;(g

-
CSIC ®@csonanoe N Greenbridee

2l
FABRIEK VOOR

.rDE]GEKCMST .
BLUE ENERGY Institute -
ATIONSCENTER INSTITUTE FINLAND
\K A . T T CAPTAIN VASSILIS & CARMEN 1APYMA
l i A CENTRAGA -|— E M E S CONSTANTAKOPOULOS KATETAN BAZIAH & KAPMEN
e ~ ik s FOUNDATION KQONITANTAKOMOYAQY
i \' - AGRICULTURES Port ,
i i &TERRITOIRES 4 0
region u de Murda /i CHAMERE D/AGRICULTURE G“: Oostende /( ¥
ANAI'ITYEI#KH M: EI.ZH NM? NOUVELLE-AQUITAINE (
€\/I7 ‘ Flanders
) State of
P-4 A
FECOAM « FRAB NOUVELLE-AQLITAINE » VLIZ
& s,
5 o)
:f;www §
This project has received funding from the European Union’s L7
Horizon 2020 research and innovation programme under Stockholm
grant agreement N°  773782. University



