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77— Multi -Criteria Decision Analysis

in flood risk management

A MCDA allows comparing several
different alternatives with divergent
iImpacts, which otherwise couldn't be
measured using same units. The goal
of MCDA iIs to create a structured and
hierarchical process to identify
objectives, create alternatives and
compare them from different
perspectives.
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= The phases of MCDA

1. Identifying the
alternatives and their
impacts

3. Studying
stakeholders’ values
and perceptions

2. Evaluating the
impacts

4. Calculating the

priority values for
alternatives

5. Analysing the
results, feedback and
conclusions
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7 MCDA can support flood risk

management in different ways

A ldentifying and structuring stakeholders' objectives (outcome:
objectives hierarchy).

A Systematic and comprehensive evaluation of measures'
Impacts (outcomes: evaluation framework and consequence
table).

A Defining the significance of the measures' economic, social and
environmental impacts (outcome: relative significance of the
various impacts).

A Gathering preference information from stakeholders in a
structured manner and using that information when calculating
overall priority values to the measures (outcome: priority values
for the alternatives from different perspectives)



7= \dentified priorities in

flood risk management

M Natural

B Flood Warning
E Planning

E Engineering W
B Resilience - |
B Insurance
[0 Removal
B Mapping e
B Reservoirs

PILOTS: Danube
floodplains and Prut
localities
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Flood risk management alternatives

Alternative 0+: Improving preparedness and temporary flood
protection measures

Alternative 1: O+ with dikes and fixed floodwalls to areas where they
are easy to build

Alternative 2: Mainly based on dikes and fixed floodwalls

Alternative 3: Dredging of the Danube River in order to improve the
capacity of the river channel

In addition to these alternatives, the flood risk in the City of
lasi/Barlad in Prut Basin can be reduced by several other measures
In the river basin and upstream river. However, in order to simplify
the process the pilot project focused on the local measures only.

The impacts of alternatives were assessed mostly based on earlier
studies and expert interviews. Due to the previous assessment of
flood risk management alternatives, there was information available
about the effects of measures on flows and water levels in different
flood situations and the costs of measures, for instance



%ﬂ Stakeholder involvement

.. .. Who is responsible for what part of the
A Municipalities Drocess?

A Spatial planning

A Rescue services

A Emergency management
A Insurances
ANGOs
Aé

A Demands on map conté&t} AL
A Demands on land developiii
A Demand of action plan ) k
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7@:‘5 Problem owners and
Stakeholders

Danube Floodrisk pilot areas:

A Galati, Cernavoda and Giurgiu municipalities
A Galati, County council, Land Planning Service
A ABADL, IB, AV, ANAR

A EPA Stakeholders involved (randomly):

Prut Basin pilot areas: A MOEF, ANAR, INCDD, UTCB, INHGA

A lasi, A Companies (Nuclear power plant, ports

A ABA Prut and Siret areas-dockyards, shipyard, naval transport,

A EPA companies etc.)

A 1JSU A Protected areas (Danube Delta Reserve)
A NGOs
A Population

INDUSTRY




@dw CM Co-knowers

Stakeholders typology

Co-thinkers

Deciders

Co-operators
Stakeholders that are actively involved
in the project 1 institutional partners

Co-thinkers
People or organisations that expresses opinions and gives ideas to the
project i universities, basin water administrations, EGSU/EJSU, land
planners, municipalities

Co-knowers

Actors that should be informed about

the project but are not directly involved i observer partners, JTS, national
coordination of SEE,

Deciders
Group of actors that have decision power and should take decisions about
the project i ministries, National Water Administration, EPAs
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0 Analysing stakeholders

A Name of the institution/Relevant departments

A Institutional relations:

I If the stakeholder is a gov. institution to which other institution is it
subordinate?

A Is the stakeholder involved in the River Basin Committee?

A s the stakeholder involved in other platforms or projects that
might be relevant?

A What are the responsibilities of the institution?

A What are the goals of the institution (not necessary goals of
the project)

A Which instruments does the institution use
- Juridical: laws, prescriptions, permits, contracts etc
- Economic : subsidies, fines etc

- Communicative : use of media to send message, leaflets,
Il nformati on meeti ngse

A Possible level of involvement in the project of the actor:
Co-operation/ co-thinker/ co-knower/ decider
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Danube Floodrisk Project approach
Institutional: T —

A Analyze institutional setting  —

A Involve stakeholders (in meetings/discussion/de'cjﬁon
A Disseminate experiences

Technical: 3 levels of questionnaires

WG6-MAPS

WG3-HARM
questions | WG4-STAKE questiors
results results
WGS-DAIA - — | WG7-PILOTS
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= stakeholders meetings

A Shared responsibility for problems
A Many parts may have a part of the solution
A Co-operation creates synergies

Stakeholder meetings:

To come to better solutions
which are supported by
Involved organizations and
therefore have a bigger chance
of success!
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7= Why stakeholders meetings?

Several scenarios

Scenario selection

Input
stakeholders

- information
- wishes

- ideas
(positive /
negative)

Real-time
database

Recognition/
notification
plan

Trainer I

WatchDo Information
g dissemination
' applications

v

Sol ution
implementation




Value tree used in Danube River pilot to evaluate
different flood risk management alternatives, their impacts,
significance and acceptability.

EVALUATION OF FRM MEASURES IN [»Y\1¥]:13 RIVER BASIN

Measures'
*as s h U
Mitigating the flood Measures’ effects on soclo-econormic Feasibility Costs
consequences ecology effects

Health and security

Technical

Waterbody Local economy

Landscape and
recreation

Special areas according
to WFD

Infrastructure Financial

Economy Culture Juridical

Other ecological effects

000

Environment Acceptability

Hood-C

Cultural heritage /@

Flexibility
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77— The summary of the impacts of

flood risk management alternatives
iIn DANUBE FLOODPLAINS -Galati

FRM alternative Economic | Social | Ecological | Feasibility [ Costs

preparedness and
Damages over 1ME +
' temparary flod + + + .
Alternative 0+ POrary decrease 50% private sector
protection measures

: . . BT ME+
Alternative1  alternative 1+ dikes + avte secto
Alternative 2 dikes and fixed +- - 515 ME

floodwalls
Alternative 3 dredging 4




eria  usedin Danube Basin pilot
T7— . .
- to evaluate different flood risk management
alternatives, their impacts,
significance and acceptabllity

A The attributes for the evaluation framework were chosen based on
floods directive and national legislation criteria, objectives of river basin
management (Water Framework Directive) and other possible impacts.

A Evaluation framework should be comprehensive, but include only those
attributes with respect the measures differ from each other.

A The impacts were evaluated based on the magnitude, duration and
scale of the impacts by using numbers from -10 to 10. Justifications for
evaluations were written down.

A Tentative expert judgments are presented.

A The way how the results will be synthesized and presented will be one
of the key issues in the finalization of the pilot project. In addition, we
will discuss how different flood scenarios (1/50, 1/100, 1/200years) will
be taken into account in the MCDA evaluation for Romania (but 1/1000
years was considered for Vienna and Budapest river sectors)
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77— Law Danube Impact of proposed

Flood Protection measures

Impacts on water ecology and Economy Social
] other ecology
FRM solutions Wtaer [Natura (Other env Hydro- Regional Recreation Cultural
) Farmers .| Landscap¢
body 2000 |mpacts |power ecology and Turism
land use planning and constructior, 0 0 0 0 0 2 2 5 0
Risk preventionincreasingemergencypreparedness
in Danube by mobile walls 0 0 0 0 0 2 1 5 0
Floodplains  mproving waterretention capacity
in floodplains 3 1 0 5 3 5 0
regulation measures -2 0 -5 5 -5 0 0
Flood revention of ice jams 0 0 -5 1 -5 0 0
protection temporary flooding the floodplains
under the protected areas -2 1 0 1 1 2 0 0 0
dredging river bad -5 -2 0 0 -2 -2 -3 -2 0
diking -5 -2 -3 0 -5 -2 -1 -5 -2
. mobile diking 0 0 0 0 -2 1 0 -1 0
Measures in - -
Galati Iocal. protection of propgrtles by
mobile floodwals/gates in portareg 0 0 0 0 -2 0 -2 -2 0
Mapping flood risk and solution for
flood walls in portual area 0 0 0 0 -2 2 -2 -2 0
dredging -5 -2 0 0 2 0 -3 -2 0
Measures in  [regulation upstream -2 0 0 6 0 3 -5 -5 0
Danube warnings 0 0 0 4 3 3 3 0 5
Floodplains  |protection of
Giurgiu roperties&emergency planning 0 0 0 0 2 0 -5 -5 5
Insurance of economical area 0 0 0 0 0 3 0 0 2
MNo impact Very small Small Fairly large Large Very large
Positive 0 1 2 o
Megative 0 -1 -2 -5
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s E\aluation matrixes used in the
(@

The impacts o

Prut Basin

pilot.

n floods are presented above and other impacts

Impacts of floods

: Human
FRM solutions health andlnfrastruc— Economy|EcologyCultural
safety ture
Risk land use planning and construction 5 5 5 5 5
prevention inWarning 5 5 5 5 5
Prut Basin |improving waterretention capacity 2 2 2 2 2
regulation measures 8 8 8 8 8
prevention by warning and
Flood :
. emergency /contingency plans 3 3 3 3 3
protection : :
temporary flooding floodplains and
pre-selectedareas 1 1 1 1 1
Erosion control and land use managem¢ 7 7 4 I I
Measuresfor —
Barlad Diking 6 6 6 6 6
rotection Reservoirs retention 9 9 9 9 9
P Local protectionof properties 9 9 9 9 9
land use planning and construction 7 7 7 7 7
Measures for|Erosion control and land use managem¢ 8 6 6 6 6
lasi Active structural
protection  |modification/construction to protect lasi 9 9 9 9 9
Local protectionof properties 9 9 9 9 9




e Non-regret and win-win measures:
(@

1. Improvement of spatial planning
and emergency management

A Transfer of risk information into planning
decisions

A Improvement of emergency management




