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FORest MAnagement Scenarios

for Adaptation and Mitigation:

Managing at the landscape scale

TG 3 – landscape models
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What the FORMASAM grant agreement says

“Many issues of crucial importance for climate change mitigation and adaptation 

pertain to spatial scales beyond the stand scale. […] 

Considerations of disturbance and scale are the core domain of landscape 

modeling. […]

The ability of these landscape models to capture the complexity of current and 

future management in Europe’s forest landscapes has not been consistently 

assessed to date. […]”
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The FORMASAM landscape models

LANDIS-II
(Scheller et al. 2007)

TreeMig
(Lischke et al. 2006)

LandClim
(Schumacher et al. 2004)

iLand
(Seidl et al. 2012)

FORMASAM
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Focus within FORMASAM TG3
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Focus within TG3: Species diversity
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Focus within TG3: Species diversity
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Focus within TG3: Species diversity
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Idea

▪ Increasing tree species diversity is an important strategy to:
– decrease climate change impacts  

– increase resilience of forest ecosystems

▪ Most analyses to date focus on stand-level diversity (alpha diversity)

▪ An alternative option: increase diversity at the landscape-level, i.e. the 

diversity in tree species between stands (beta diversity)

▪ Here we compare the effects of alpha and beta diversity under different 

scenarios of climate change
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What we achieved so far
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Study design (I)

▪ Two landscapes with ~ 1000 ha
– Dischma (CH)

– Rosalia (AT)

▪ Four forest landscape models
– LandClim

– iLand

– LANDIS II

– TreeMig
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Study design (II)

▪ Three management strategies
– maximize alpha diversity on the stand level

– maximize beta diversity on the landscape level

– provide the most productive tree species all over the landscape

▪ Three climate conditions
– historic climate

– climate change RCP45

– climate change RCP85

▪ Three disturbance scenarios
– no disturbances

– historic frequency and size

– future frequency and size
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Implementation

▪ Generic landscape setup
– 1 ha stands in grid form

– normal forest age class distribution (no skewness)

▪ Disturbances prescribed for all models
– every model simulates the same sequence of disturbances

– impact varies between models 

▪ Simple age-class forest management
– 2 thinnings

– clear-cut at the end of the rotation period 

– Rotation period 100 years in Rosalia, 150 years in Dischma
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Which species to choose?

▪ Divide both landscapes in elevational belts
– Dischma: < 1,900 m, 1,900 – 2250, > 2,250 m

– Rosalia: < 600 m, >= 600 m

▪ PNV runs from bare ground 
– all four models 

– 2,000 years

▪ Derive species pools 
– for every elevational belt in both landscapes

– tree species that have more than 20 % biomass at any 

point during the 2000 years

low

medium

high
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Species pools
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Stumbling blocks
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Way forward – two tracks

2018-11-12

Track A: Focus on diversity effects on ecosystem service

provisioning, using all four models

Track B (fast track): Focus on diversity effects on resilience to

disturbances, using ForClim and iLand
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Track B – disturbance resilience

2018-11-12

Why focus on disturbances?

Important topic in current forest management in Europe

Heavily requested by EFI (Marcus, Hans) at the initial meeting in Wageningen

The more structurally detailed models in Track B allow for increased inferential

potential wrt disturbances
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Track B – disturbance resilience

2018-11-12

Implementation

Use similar simulation protocol as in Track A (synergies!)

Study how alpha and beta diversity can

(i) mitigate disturbance impacts and

(ii) moderate disturbance-induced variation
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Way forward

2018-11-12

Plan for the Zvolen meeting

− Take stock of where we are with Track A and how to move forward

− Operationalize Track B so that simulations can start next week

Overall plan

− Track B finished by the FORMASAM final event

− Track B finished asap after that
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