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(i) Flexibility in considering stakeholder 
preferences and conflicting objectives

(ii) Account for uncertainty and robustness 
of conclusions

(iii) Ability to compare results for multiple 
stakeholders and provide analysis 
through a user-friendly interface

(iv) Extendability and adaptability to 
evolving requirements



Influence Diagram Decision Support Tool



Inclined bar rack

Outlet Bypass

Las Rives

Flow



Fishpass

Weir water-intake 

Inclined bar rack

Hydropower plant
3 Francis Turbines 

Outlet Bypass

Las Rives: Scenario Former

Flow



Dive Turbine dam 

Flow

Energy

Attraction flow at the 
dam

Las Rives: Scenario D



Inclined bar rack entrance 
of headrace channel

Dive Turbine 
HPP

Dive Turbine dam 

Energy

Attraction flow both at 
the entrance  and at the 
dam

Flow

Las Rives: Scenario F



Mitigation 
measures 
scenarios

Annual net 
cost

Upstream 
effectiveness

Downstream 
effectiveness

Stakeholder 
Objective

Influence Diagram



Attraction 
Relative flow of attraction 
Location of fish entrance 
Entrance 
Difference in water level at the entrance 
Water depth at the entrance 
Width of the entrance 
Water depth before the entrance 
Orientation of the entrance respect to the river 
Typology of the entrance 
Passage 
Difference in water level between pools 
Volumetric power dissipation 
Mean water depth of the pool 
Dissipated power
Water depth between pools 
Width notches pools 
Typology of connection between pools 
Exit 
Difference in water level at the exit 
Water depth at the exit 
Width of the exit 
Water depth after the exit 
Orientation of the exit respect to the river 
Typology of the exit 

Indicators
FISH PASS

• <5%

• 5-10%

• 10-15%

10
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Preferable:
130-150 W/m3
Cut off <70 not effective at all

Assumed:
≥ 0.15-0.20m
Cut off <0.15no effective at all

Preferable:
0.20-0.25 m
Cut off >0.35no effective at all 
if other species are considered

Indicators



Preferable:
200-220 W/m3
Cut off <70 not effective at all

Preferable:
≥ 0.30-0.40 m
Cut off <0.3no effective at all

Preferable:
0.30-0.35 m
Cut off >0.35no effective at all 
if other species are considered

Indicators



Efficiency- one out all out/…
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preference 
value (>50%)

10%



1 indicators 
outside the 
preference values 
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range) (ranked as 
lowest) 50%

50%
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25%

25%

60% 20%20%

25%

Efficiency- weighted unequally

Extremely 
efficient

Very efficient Moderately 
efficient

Slightly 
efficient

Not at all 
efficient

Extremely 
efficient

Very efficient Moderately 
efficient

Slightly 
efficient

Not at all 
efficient



Mitigation measures 
Scenarios

Annual  gross 
cost

Width notches Drop between
pools

Annual energy 
production

Annual  net 
cost

Species 
preferences

Upstream 
effectiveness

Stakeholder 
Objective

Dissipated
power

Bypass 
attraction flow



Mitigation measures 
Scenarios

Annual  gross 
cost

Width notches
Downstream 

migration
Drop between

pools
Normal 
velocity

Annual energy 
production

Annual  net 
cost

Species 
preferences

Species 
preferences

Upstream 
effectiveness

Downstream 
effectiveness

Stakeholder 
Objective

Dissipated
power

Bypass 
attraction flow

Bar rack



Interest-Weighting:
• Least cost 
• Highest efficiency (80%...)
• Upstream cost-effective 
• Downstream cost-effective
• Combined cost-effective

Objective function
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Summary Influence Diagrams

Influences Diagrams are valuables' tools for 
conducting cost-effectiveness analyses where 
several criteria and interests must be 
considered

The method allows users and decision-makers to 
visually represent and understand various 
interests and goals, which may lead to different 
prioritization of potential mitigation measures



Thank you for your attention!
ana.adeva.bustos@sintef.no
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