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Regional climate

Forest management



Sub-boreal, boreal mixed forests

How will climate change influence forest dynamics?
What impact will future changes have on forest ecosystem services?
g tive management be used to maintain forests and forest ES?




Drivers of mixed forest dynamics

Forest ecosy—iem services
Adaptive management




Growing
stock
(m3 ha™)

e Recruitment Light availability

e Growth Moisture availability
* Competition * Temperature

e Mortality Nutrients
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Dynamic forest models
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What is the appropriate form of the
growth equation?

Biomass (t)
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What is the appropriate form of the growth equation?
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Climate impacts on forest

Drivers of forest dynamics

Landscape disturbances
Forest ecosystem services
Adaptive management




N Assessing the current and future
L state of forest ecosystem services

Cohort Biomass
(tones/ha)

Picea abies 1960 3.474

Picea abies 1995 0.011 12
Pinus cembra 1994 0.010 11
Abies alba 1982 0.020 2

Abies alba 1983 0.018 1
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Forest ecosystem
services
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Climate impacts on forest dynamics

Forest biomass




Climate impact on forest composition

Forest biomass (t/ha)
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e Spain  (lberian Mtn.)

e Slovenia (Dinaric Mtn.)

e Slovakia (Carpathian Mtn.)
e Bulgaria (Rhodope Mtn.)

e (Climate thresholds



Landscape forest disturbances

Drivers of forest dynamics

Climate impact

Forest ecosystem services
Adaptive management
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Wind, snow
breakage
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Bark beetle interactions with drought and

Within decade

Long term

wind disturbance
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Dynamic beetle/forest model
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Forest susceptibility
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Beetle pressure
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Forest interactions
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Infestation triggers
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Forest ecosystem services

Drivers of forest dynamics

Climate impact
Landscape disturbances

Adaptive management



Climate impacts on forest ecosystem services
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Forest ecosystem services

e Which forest ES are at risk?
e Where are these ES at risk?

* When will ES provision be impacted?




Climate sensitivity?
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e Carbon storage




Carbon
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Potential forest productivity (timber)
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Adaptive forest management
and forest health

Drivers of forest dynamics

Climate impact
Landscape disturbances
Forest ecosystem services




Potential role of adaptive forest management in
mitigating future drought stress

Thinning
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Drought stress
and adaptive
management
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Thinning
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O Larix decidua
B Picea abies
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Lessons for sub-boreal, boreal mixed forests?




Climate sensitive processes

Regional differences (sensitivity, magnitude, timing)
Interactions between direct and indirect impacts

Forest multifunctionality, different responses

~* Adaptive management, long term impacts
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