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Reconciling climate-smart forestry in 
Europe with constraints on forest
protection and timber demand



  

● Timber provision
● Carbon sink
● Local climate regulation
● Water cycling
● Provision of habitat for biodiversity
● Non-wood products

Background: numerous demands



  

● Numerous definitions
● Mathys et al. (2021):

Background: climate-smart forestry



  

● Climate uncertainty
– Affects forest growth/health

● Disturbance uncertainty
● Decarbonization uncertainty

– Affects climate impact of wood products

Background: uncertainty

Knutti & Sedlácek (2013), Senf & Seidl (2021), Schreyer et al. (2020)



  

Methods: Factorial simulation experiment to 
quantify the drivers of forest-based mitigation



  

Results: Factorial simulation experiment to 
quantify the drivers of forest-based mitigation

Gregor et al. (2024)



  

Results: Factorial simulation experiment to 
quantify the drivers of forest-based mitigation

Opposite outcomes for carbon sink vs total mitigation (including substitution effects)

Gregor et al. (2024)



  

Results: Factorial simulation experiment to 
quantify the drivers of forest-based mitigation

Large impact of climate and disturbance scenario on mitigation potentials in the long run

Gregor et al. (2024)



  

Methods: robust multi-criteria optimization for 
climate-smart forestry under uncertainty



  

Results: robust multi-criteria optimization for 
climate-smart forestry under uncertainty
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● EU LULUCF targets
– EU forests shall be a sink of 310 MtCO2/yr

● EU Biodiversity Strategy
– Protect 30% of EU land area
– Strictly protect 10% of EU land area

● EU Forest Strategy
– Enhance usage of wood for long-term purposes

● Wood demands are increasing

Background: constraints



  

● Enforce stable harvest levels
● Enforce strict protection on 10% of land area
● “Hard constraints”: must be met under all scenarios

Methods: robust multi-criteria optimization for
climate-smart forestry under uncertainty and constraints



  

Results: robust multi-criteria optimization for
climate-smart forestry under uncertainty and constraints

● Constraints heavily restrict the balanced provision of ecosystem services
● Much less diversification

Gregor et al. (in revision)



  

Results: robust multi-criteria optimization for
climate-smart forestry under uncertainty and constraints

● A focus on timber provision is 
required in productive regions to 
maintain present-day harvest levels 
while also strictly protecting 10% of 
land area

● “unfair” distribution of protection 
areas

● Productive areas rarely selected for 
protection (although some species 
require productive sites)

Gregor et al. (in revision)
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