(EGUsssa, 2021

VEGU21: Gather Online | 19-30 April 2021
Session

HS2.3.1: '
Water quality

Use of Co-created Causal Loop

catchment
scale:

Diagrams and Fuzzy-Cognitive

modelling of
nutrients,

s Scenario Analysis for Water
Quality Management

impacts.

Samaneh Seifollahi-Aghmiuni, Zahra Kalantari, Georgia Destouni . Bolin Centre

for Climate Research

Department of Physical Geography and

Bolin Centre for Climate Research, NAVARINO
: : ENVIRONMENTAL |
Stockholm University, Sweden OBSERVATORY |

Navarino Environmental Observatory,
Southwest Messenia, Greece

* K%

* *
* *
*
* 5 K
European
Commission
4/30/2021 e
" T4 This project has received funding from the European Union’s Horizon 2020 research and // COASTAL ;
e . innovation programme under grant agreement N° 773782 (COASTAL project). ;

* o *
4.
e



General
Assembly
¥ #EGL2
19:30 hpril 2021

Session
HS2.3.1:
Water quality
at the
catchment
scale:
measuring
and modelling
of nutrients,
sediment and
eutrophication
impacts.

4/30/2021

COASTAL Project

COASTAL (COllaborative IAnd-Sea inTegrAtion pLatform) is organized around
Six interacting case studies around the European Union, to analyze the socio-
environmental and economic land-sea interactions in a collaborative System
Dynamics framework, considering the short-, mid- and long-term impacts of
decision making and feedback mechanisms on coastal and rural
development.

1. Belgian Coastal Zone (Belgium)
2. South-West Messinia (Greece)
[ 3. Norrstrom/Baltic Sea (Sweden) ]

4. Charente River Basin (France)
5. Danube Mouth and River Basin (Romania)

6. Mar Menor Coastal Lagoon (Spain)
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'This Study

Aim:

To bridge the gap between environmental research and policy in the study region by
modelling the stakeholder-identified key land-sea system interactions of high
relevance for inland and coastal-marine water quality and its possible improvement.

Approach:

Assessing the integrated modelled land-coast-sea system implications for water
guality state development under scenarios of changed human pressures and hydro-
climatic conditions.

Methodology:

Semi-quantitative fuzzy-cognitive system modelling based on a co-developed
causal loop diagram by various stakeholders following the systems thinking
technique.

A7)
ENVIRONMENTAL
OBSERVATORY

Sharing is
encouraged




General
Assembly
¥ #VEGU
1030 Apeil 2021

Session
HS2.3.1:
Water quality
at the
catchment
scale:
measuring
and modelling
of nutrients,
sediment and
eutrophication
impacts.

4/30/2021

vV
Causal Loop Diagram

Spatial planning /
h +4

Land price

AN
Impervious land +- ‘1‘
[

surface .

Coastal
agriculture

N\

Coastal
industry

\C oastal sectors

'\,

Coastal economic
growth policy

Inland
industry
N

4l Jos
[N ] e

Local inland
energl production

Inland sectors

Inland
urbanization

/Ecomomic
Ay fomenic |
T\ euponen

)‘ Blue/Maritime
economic growth

Inland econon

-
v

environmental policy

v

Marine

Marine sectors)

Aquaculture

+
Local offshore
energy production

+
Fi ishgries ,

+ -
Baltic ecosystem

t
- Pollution from

nmental

pe

AN

DOHCLE

Inland/Coastal

environmental policy |

'_-\ -
N _ 7
< IN~L N
7\ ——Sea level
Nutrient/Pollutant

legacies 1—&

A

| ——>Runofi—

Coastal resilience/ + boats

ecosystem health

Unconnected
coastal wastewater

nvironmental comgonents/

Biophysical system
component

Hydro-climatic
_system components

A7)
ENVIRONMENTAL
OBSERVATORY

European
Commission

,// COASTAL

7

Sharing is
encouraged




COASTAL

A7)
ENVIRONMENT/
OBSERVATOR!

European
Commission

Z,
&

Ajrenb Jarem surrepy

Ajrenb 1arem eyseod

Water quality

Alenb Jayemysa.g

9o1d pue

Spatial

aoeyINS pue| snoiasaduw|

Aa1j0d yimoub o1wouods pueju|

Aa110d yimoub o1wouods [eiseod

Economic
components |planning| components

Aa110d yimoub o1wouods awnew/aN|g

Ajddns 1arep

J9leMmalsem [eiseod paldauuodun

21SeM pI|OS|

uoisniiul Jajem eas

s1e0q wouj uonnjjod

y1[eay walsAs09a /ooual|isal [e}seo)d

Environmental components

yireay waisAsooas oljeg

jouny

[ELETRCENS

A21j0d [elUBWIUOIIAUG BULIRN

Hydro-climatic
components

£21]0d [RIUBWIUOIIAUS [eISROD/PUR|U|

Biophysical component
Environmental policies

sajoeba| JueIn||od UBLIINN

Buiddiys

uononpolid ABiaua a10ys}jo [e207]

sallaysi4

Marine sectors

ainynoenby

s10qJeH

uoljeziueqin [elseod

WIS1IN0} /UOIB3Ida [RISR0D

Coastal sectors

Ansnpuj [eyseod

ainynoube [eiseo)

uononpoud ABiaus puejul [ed07]

uolleziueqin pueju|

Ansnpui pueju)

Inland sectors

ainynouiBe pueju|

Category (To)

System elements

D
%
Ly
®
G
<
b
i
&
o
O
5
>
N
N
m
LL

Category (From)

4

Assembly
¥ #VEGU2
1030 Apeil 2021

General

HS2.3.1:
Water quality

(&

at the
catchment
measuring
and modelling
of nutrients,
sediment and
eutrophication

ing is

k]
a
o0
Lol
b
=]
Q
J
=
L

-
o]
=
w

0

-0.50{-0.30
-0.90(-0.80

0

-1.00{-1.00{ O
0

-0.50(-0.50| 0
0.60 | 0.60

0
0

1.00{1.00/-0.30| O
0

0

0.30{-0.50| O

0
0

-0.10{ 0.70

0

0.50|0.50{0.50|0.50| O
0

0
0

-0.10(-0.50{-0.70| 0
0.50)0.50| 0.50 | 0.50 | 0.50

0 |0.30(0.10

-0.30[ 0
0

0
0

0 |0.10{0.55|0.30
0.50 0.50{0.500.50

0.20
0

Blue/Maritime economic growth policy

Unconnected coastal wastewater
Economic components [Coastal economic growth policy

Baltic ecosystem health

Coastal resilience/ecosystem health
Pollution from boats

Sea water intrusion

Water supply

Inland economic growth policy
Impervious land surface

Land price

Solid waste
Marine water quality

Freshwater quality
Coastal water quality

Inland/coastal environmental policy

Marine environmental policy

Local inland energy production
Sea level

Coastal agriculture

Coastal industry
Local offshore energy production

Shipping
Nutrient/Pollutant legacies

Coastal recreation/tourism

Inland agriculture
Inland industry
Inland urbanization
Coastal urbanization

Aquaculture
Fisheries

Inland sectors
Coastal sectors
Marine sectors
Biophysical component
Environmental policies
Hydro-climatic
components
Environmental
components
Spatial planning
Water quality
components

4/30/2021



General
Assembly
¥ #VEGU
19:30 hpril 2021

Session
HS2.3.1:
Water quality
at the
catchment
scale:
measuring
and modelling
of nutrients,
sediment and
eutrophication
impacts.

4/30/2021

4

Scenario Set-up

©
)
c
()
£
c
o
i~
>
c
LU

Hydro-climatic system components

Inland/Coastal

Marine envi.

envi. policy

Inland sectors

Coastal sectors

Marine sectors
Inland & coastal sectors
Inland & marine sectors
Coastal & marine sectors

All sectors

Economic sectors

Aoeba| jueinjjodAusiinN

wiod wie)sAs [eoisAydoig

A7)
ENVIRONMENTAL
OBSERVATORY

// COASTAL

7

Sharing is
encouraged




vV
@GU Kay Findings

19:30 hpril 2021

Session
HS2.3.1:

= > Scenario analysis helps understand the dynamics of system evolution, the role B
catchment H CESERATORY
e of system feedbacks and complexities, and the sensitivity of quantification

Pl s assumptions made for system modelling.

sediment and —
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Impacts. » Synergistic multi-scale management strategies are needed to improve inland

and coastal water quality.

» Scale implications play a key role in water quality management in semi-
enclosed marine environments and their associated coastal regions.

» Handling of long-lived nutrient/pollutant legacy sources is essential for any
water gquality improvement.

» A complexity trade-off exists between qualitative and quantitative system -
@y
dynamics modelling.
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