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Multi-objective planning

• How to consider a variety of forest values at the same time.

• Economic Forest planning priorities :

– Maximize NPV

– Maximize even flow of timber

• Ecological:

– Maintain/increase habitat for red-listed species
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Modelling framework:
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• Luckily, forest simulators operate with a 

generally similar framework:

– Stands / plots simulated into the 

future (with temporal intervals)

– While data in different systems will 

be stored differently:

• Possible to simplify to a table.
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Integrating data:
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• Example:• Forest owners may wish to manage 

their forests according to different 

objectives

• A system should enable the 

development of a variety of objectives 

• Prioritizing specific indicators and the 

timing to reach / exceed specific targets
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Constructing objectives needs to be adaptable:

Minimum value 

after 2060



• How is time integrated? 

– Enables objectives to be 

adapted to how the objective 

should develop.

– Examples:

• Maximize the minimum 

value over the time horizon

• Target year with slope
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Temporal aspects of objectives:

Max sustained harvest yield

Steady improvement over time



– Two sample objectives:

• A wish to meet deadwood volume target by 2050 (and maintain)

• A wish to meet a harvested volume target by 2025 (and maintain)
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Objective construction:

Can be formulated as a 

constraint – then ‘wish’ 

is shifted to ‘required’



• The general formulation:

– An achievement scalarization 

function, using the reference 

point approach (a wish)

– With the epsilon constraint 

method (a requirement)
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Multiobjective optimization:

a wish

a requirement
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User interface:

• After analyst has defined 

objectives:

– User is presented with a 

simple preference information 

framework

– Preference information 

provided will guide the 

optimization…
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Current visualizations:

• Depending on information 

provided:

– Generation of maps

– Graphs of indicator values 

over time

– Management regimes 

required

– All updated following 

optimization
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More information:

• Code ocean (academics can test with 

very little requirements for installation)

• Github / Zenodo: data and methods 

archived

• Submitted to Open Research Europe

– Used in several published articles:

• Email: kyle.eyvindson@nmbu.no
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