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Novel Silviculture now that

άǘƘŜ ǊǳƭŜǎ ƘŀǾŜ ŎƘŀƴƎŜŘέ



After the fire is before the fire

Figure 2b from Seidl et al. 2017 Nat ClimChang 
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The novel problem: the rules have changed



Modified from Puettmann 2021 JoF
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The novel problem
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Severity of disturbances

Managing for adaptive capacity

Business as usual

Risk assessment - BAU
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Risk assessment ςthe rules have changed



From Rudnick et al. 2012 Issues in Ecology

Homogeneity and 
connectivity

ŦŀŎƛƭƛǘŀǘŜ ǎǇǊŜŀŘ ƻŦ άŜǾŜƴǘǎέ

- between individuals

- among populations 
or stands

Conditions have to be sufficiently homogenous for 
ŀƴ ŜǾŜƴǘ ǘƻ ōŜ ŀōƭŜ ǘƻ άƪŜŜǇ ǎǇǊŜŀŘƛƴƎέ ǘƘǊƻǳƎƘ 

stands and landscapes. 

Iƻǿ Řƻ ŘƛǎǘǳǊōŀƴŎŜǎ ōŜŎƻƳŜ άŜȄǘǊŜƳŜέ ŜǾŜƴǘǎΚ



Factor Influenced by Connected scale

Fire Crown conditions Individual

Species Individual

Bark thickness Individual

Bark flammability Individual

Canopy bulk density Stand

Landscape conditions Landscape

Insects Species Individual

Bark surface Individual

Tree/forest age Individual/Stand

Tree vigor Individual/Stand

Juxtaposition of stands Landscape

Market shifts Species Individual

Wood quality Stand

Log size Landscape

Climate change Temperature tolerance

Drought tolerance

Phenology

Individual

Individual/Stand

Individual

Modified from Puettmann 2021 JoF

Connectivity = dimensions and scales



Darwin's finches by John Gould

From Schwarket al. 2002 Geology

Historical = Natural adaptation



Organiza-
tional level

Measurable
property

Modification potential

Biota Species composition Migration, extinction,  speciation

Food web structure Different routesand rates of energy 
movement (matter?)

Population Numberof 
organisms

flexibility in reproduction rates, 
social structures and relationships

Spatial location of 
organisms

Socialplasticity, movement 

Organism Number of organs, 
relative positionof 
organisms

Developmental plasticity(e.g., 
muscle, leaf area, size

Physiologicalplasticity
Behavioral plastiicty

Genome DNA sequence Gene pool diversity, 

Modified from Conrad 1983

Natural adaptation mechanisms



Uncertainty

D. Coates

RandomDirected

Modified from Meyers and Bull 2002

Adaptation mechanisms

D. Coates

Within 

individuals

or stands

Among

individuals 

or stands
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Implementation - silviculture



needs to emphasize: breaking connectivity

and increasing adaptive capacity by managing 

the homogeneity/diversity of 

stand structures and composition

within stands and within a landscape 

within current management constraints.

Silviculture



Conservation Biology 1996 . 10: 328 - 337

General approach


