—)
—
=

i

Systems Approach Framework
Introduction-2

Josianne GStgttrup
Grete Dinesen

jgs@aqua.dtu.dk
www.baltcoast.net

ASYSTEMPPROACHRAMEWORKOR
COASTARESEARGAIMANAGEMENT

> .y * * %
° BONUS [
* >
p * *
IR BETTER FUTURE OF THE BALTIC SEA REGION

BONUSBaltCoastceived funding from BONUS (Art 185), f @
jointly by the EU and Baltic Sea national funding ingtiiitior,




Systems Approach Framework ETE

O =

External External socio -
forcings eg economical
climate change changes eg.
crisis
Change in
Change in human activity
Policy change
/nternatiana/
directives

Bonus
Baltcoast



O Systems Approach Framework DTU

Changes in
user
re/ationsh/;a

Systems Approaclh
Framework (S A ssue ientiication

External
forcings eg .
climate change

7N
System Design
T 'y
Sys. Formulation
ESE r/—‘ -
aSS eSS e nt System Appraisal
N

System Output

Implementation ‘ Policy change

Changes in J

public
perception &
awareness

Al
<=l
External socio - “®®
economical
changes eg.
Crisis
Change in
ecosystem
Change in human activity
International
directives
Bonus

Baltcoast



U1U

O Systems Approach Framework DIl =

e

*

»
sssssssnsunt

e

., BAF Virtual System <l WP )

The SAF Virtual System domaln thjorComponentSind Interactions

EachEcologicabocialEconomidESE¢omponent hagliffering dynamics and

function, typesof information, andspatiattemporalscalesNeedto be simulated
asinteractingcomponents.

Forth component, Policy Control is naimulatedbut output of ESE simulation is

the information input for Policv. Tom HobpkinsSoicosa



Do we need to run an ESE DTU
assessment? —

Problem made of multiple
interconnecting elements” NO

\y YES

Is solving the problem
of high priority?

WV YES .
Exit! ESE
Isthere a high risk? 4 not needed
<

v YES

Can the problem be solved with
existing knowledge of the system?

Vo

Are you sure? ldentify managemen
strategy to implement a solution

* NO

You have begun the ESE in the
Systems Approach Framework
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ESEssessment

Identifying the Policy Issue(s)
Mapping stakeholders
Institutional mapping

Issue Identification DPSIR, CATWOE
Svstem Desian Conceptual models
ot Y J Systemboundaries
Sys. Formulation = ———> Generatingsystems model <—
1 Calibration and validation
‘r Preparingscenarios
System Appraisal
) g P> 4 Linking ESE model components
System Output System simulation of scenarios

Runningscenarios
Presenting to stakeholders
Evaluation
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Example of SAF with ESE assessment

Limfjord Denmark

Dinesen, Stattrup et al. 2011
Timmermann, Dinesen, Stgttrup et al. 2014
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Issue ldentification Step

Issue Identification
el

System Design
Sys. Formulation

A '

System Appraisal

N 7

System Output

The Problem:
Eutrophicatedjord
Implementationof Water Framework Directive
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Stakeholderforum

Stakeholdemeeting.

Concerns
L Whois concernedaboutwhat relative to the problem?
Issue Identification

Disccusinghe problem,
lidentifyingthe Issue
Prioritisingthe Issuesat a Stakeholderforum.

System Design

I 1|

Sys. Formulation —

\ |

System Appraisal

Ny

System Output
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Policy Issues decided upon in this example

1) regulation of nutrient effluents to reduce

A eutrophication

System Design

't v 2) closure of the mussel fishery due to nation
S —— iImplementationof internationaldirectives

1 I 3)resolve resourceonflicts between mussel
System Appraisal fishersand musselfarmers.

N 7

System Output
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DIPSIR and CATWOE

Forthat Issueidentified:

Issue Identification . .
Identify the Drivers and Pressures of the
systemwhoisinvolvedetc.:
System Design DIPSIR
N ) V CATWOE
Sys. Formulation
System Appraisal
System Output
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System Design

Issue Identification A System Definition

A ConceptuaModel
A Data and Methods

— A ProblemScaling

Sys. Formulation

A '

System Appraisal

N 7

System Output
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System definition

A DefineVirtual Systemioundarie$
A DefineAdministrativeboundaries
Issue Identification A Definelinkagesbetweenthe three ESE

components
s Desi L
Limfjord:
Social&

Sys. Formulation Economic
i | J components
System Appraisal
System Output Skive Fjord:

Ecological
component
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Conceptual model

Thefirst attempt at aconceptualmodel

Issue Identification

System Design
et

Sys. Formulation

R —

System Appraisal

N 7

System Output
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SYSTEM DESIGNonceptual model developed

trient loading

Empirical relation

A Y

Primary production

/ Ingestion
Ingestion Ingestion
Ingestion /

/ Benthic mussels

Hypoxia

v

| Detrtus 4

anglysis

Fishing effort
=Y, x x fishing (HAB)
penefit T T Mini
Quotas No.of | gimum
licenses

Faecal
production

Tempora
). closing o

Biomass /




O Systems Approach Framework DTU =

b ad
b and
>

e

d

System Formulation

Issue Identification

TN

System Design

Developing sub models
Sys. Formulation _J Calibration and validation

System Appraisal

N 7

System Output
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System formulation

Ingestion of phytoplankton by ST B D;®B O
the i'te group of mussels /' M PR Ky O
Temperature Max. ing. rate )
Phytoplankton
concentration

Mussel fishery profit functlonp Y Cf - CV
Price- 1OOM T X

Ton? vYield- Tons Fixed costs

Variable costs
1000¢ day?

Timmermann et al., submitted
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Model validations primary production, Skive Fjord
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(from Markager et al.)
Timmermannret al. 2014
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System Appraisal

Issue Identification

-

System Design
T 'y

Sys. Formulation

Generating systems model
System Appraisal Calibration and validation
Preparing scenarios

System Output
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SYSTEM APPRAISA&ystems model

trient loading

Empirical relation

Ingestion

Primary production

Ingestion /
Benthic mussels

b

A
Hypoxia

Bio-economicmodel with the linkdbetweensub-
modelsestablishedor mussefarmingand mussel
fishery

Mortality + respiration

/ Ingestion
Ingestion l Ingestion | 7T “production

= 4

penefit
lysis

Faecal

T

Quotas

Fishing effort

No. of
licenses

Temporary
closing of
fishing (HAB)

)

Minimum

Biomass /
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Scenanoio
simulatiohs ns

Issue Identification

TN

System Design

7 y .
Sys. Formulation 1) reductionsof Total N andP

A ' 2) closureof the wild mussel fishery
System Appraisal

3) introductionof line-mussel
Copemoma D) culure
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RESULTS of Scenario 1. e
Reductions of total N and P
loadings

Reductiondgn Naloneto WFDtarget (47%level)

showed

1. Minor decreasan phytoplanktonbiomass

2. Decreasd~25%) of shallow and deep water
mussel biomass

3. Decrease (~50%) of mussel fishery profit
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RESULTS of Scenario 1.
Reductions of total N and P

loadings

Reductionsn N and P to the 47%velwould

resultin:
1. Minor decreasan phytoplanktonbiomass
(~20%)

2. Decreasd~50%) of shallow and deep water
mussel biomass
3. Almost collapse of mussel fishery



