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Problem: 

Climate Change Uncertainty (e.g. IPCC scenario A1, A1B2)

Solution:

Probability assignments (e.g. Belief mass to CC-Scenarios)

Regarding:

Decision-maker’s behavior (i.e. Perception of CC)

Forest response to CC (e.g. ↑↓Productivity/Mortality)

Actions’ performance*CC (i.e. Finding optimal decision)

Scale of adaptation (i.e. Local owner, Forest structure)

Objective of adaptation (e.g. min. ∆productivity)

Adaptation to Climate Change



Assumption 1: Uncertain about the actual climate NOW,

Explore it some time in the FUTURE

A +6° world?

A +4° world?

A +2° world?
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when can we tell?

No change?
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2011

Observations:
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50% 30% 20%

No/Low Change
Moderate Change

High Change



( )
( )

( ) ( )

( ) ( )
( ) itiI

i
iitR

iitR

tRi

tRit

w

w

==

=

∑
=

+

modelPr    &           

modelPrmodelˆPr

modelPrmodelˆPr

ˆmodelPr

ˆ

1

1

λ

λ

λ

λ

Update with Bayes’  theorem
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Draws for the realization of climate’s future state (Monte Carlo):
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Decision on action

to be made in each decision point:
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Management scenarios
M1:

Multifunctional 
forestry

M2:

Multifunctional 
forestry
with a focus on 
production

M3:

No intervention

M4:

No intervention 
with removing 
non-native tree 
species

Category adaptive adaptive & 

productive

protective & 

adaptive

forest 

conservation

Management
overview

Diversification 
of forest 
structure

Focus on timber 
harvesting

Natural 
regeneration

Convert to near
natural forest

Simulation of Management actions by LandClim for Veluwe:



Change of beliefs in time (true climate = medium change)
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Active-adaptive: constantly observes 

the state of the climate and update the 

knowledge and beliefs towards the 

actual climate realization

Determinist: no way believes in climate 

change and stick to the absolute belief 

in no-change unless very convincing 

evidence are experienced

Decision-maker’s behaviour:
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Results for Veluwe (adaptation at 2020):
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No  adaptation
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Windthrow↓ decisions at 2010



Windthrow↓    decisions at 2050
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Conclusion:

-Climate change realizations should be developed and selected carefully, i.e. Numerous, 

extremes, divergance

- Management decisions are sensitive to the initial state of the forest state, the objective

of adaptive management and the beliefs mass about the climate change.

-Decision points create the opportunity to adapt/switch the actions and make use of 

novel information, update the beliefs and optimize decisions

-Sometimes, adaptation leads to a change in management now, sometimes, it is better to 

wait for more certainty of the climate development and then change

-Scale of  adaptive actions on climate change mattters because of differences in natural 

state of forest amnagement units 16
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Thank you!


