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A changing world:
Risks linked to disturbances regimes changes
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 Changes in disturbances regimes will have major
but partially unpredictable impacts.
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. Assuming the limits of our knowledge, we have to
apply an evolution-oriented forest management.

Seidl et al. 2017 - There is a risk of demographic and genetic
collapse for stands.



The risk:

A multifaceted concept
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The risk:
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Objectives

The management x disturbance x genetic interactions

Better understand the effects of the
management x disturbances x genetic
interactions on the adaptability and
performance of stands:

- How to define and quantify each of the
risk components?

« How to implement the risk as a
demographic impact regime into a demo-
genetic model?
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A Douglas fir study

Datas from Renecofor / ICP Forests

The National Network for long-
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A Douglas fir study
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Impact regime

Quantify disturbance regimes and stand-scale sensitivity
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Impact regime

Quantify disturbance regimes and stand-scale sensitivity
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Impact regime

Quantify disturbance regimes and stand-scale sensitivity

How to quantify disturbance

regimes? The case of a drought
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Impact regime

Quantify disturbance regimes and stand-scale sensitivity

- | The same stand under the
= 7| same climatic conditions LAI
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How to quantify disturbance
regimes? The case of a drought

- Castanea: a  process-based
model used to estimate an annual
time scale index relative to soil
drought: StresslLvl (Palmerindex)

« A probability density function
which can generate disturbance
regimes

« An index that integrate stand-
level sensitivity which evolve with
stand dynamic

n Conference - Managing forests in the 21* century, Potsdam 03-05.03.2020 _



Impact regime

Conceptualize traits under genetic control

Constraints for traits under genetic control

 Conceptualizing a low number of
parameters under genetic control

 Parameters fixed and independent of
trees size and stand dynamic

- Parameters adapted for an additive
implementation of genetic
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Impact regime

Conceptualize traits under genetic control

vigor

Constraints for traits under genetic control

 Conceptualizing a low number of
parameters under genetic control

 Parameters fixed and independent of
trees size and stand dynamic

Growth

- Parameters adapted for an additive
implementation of genetic

+ Limiting factor —
( StressLvl)

m) Anindividual growth reaction norm model
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Impact regime

Quantify the individual sensitivities

Tree core data detrending to study the Growth ~ Climate relationship
A classical dendrochronology method : cubic spline detrending
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Impact regime

Quantify the individual sensitivities

Tree core data detrending to study the Growth ~ Climate relationship
A classical dendrochronology method : cubic spline detrending

to remove medium and
low frequency signal
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Impact regime

Quantify the individual sensitivities

Tree core data detrending to study the Growth ~ Climate relationship
A classical dendrochronology method : cubic spline detrending

to remove medium and
low frequency signal
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Impact regime

Quantify the individual sensitivities

Tree core data detrending to study the Growth ~ Climate relationship
A classical dendrochronology method : cubic spline detrending

to remove medium and
low frequency signal
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All individual annual growth variations (30) related to climate
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Impact regime

Quantify the individual sensitivities

palue <0001 = - | Estimation of the individual sensitivity

R2 =0.6432

« The individual sensitivity: the regression
coefficients of the Growth index ~ StressLvl
relationship
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Impact regime

Quantify the individual sensitivities

S valle <005 - 0 Estimation of the individual sensitivity

R2=0.181

0.006

« The individual sensitivity: the regression
coefficients of the Growth index ~ StressLvl
relationship

0.004

« A DBH effect on the individual sensitivity:
exposure or sensitivity cofactor?
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Impact regime

Quantify the individual sensitivities

p-value < 0.05 * / 7. o
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Estimation of the individual sensitivity

« The individual sensitivity: the regression
coefficients of the Growth index ~ StressLvl
relationship

- A DBH effect on the individual sensitivity:
exposure or sensitivity cofactor?

« This effect has been removed as we want
parameters independent of the size.
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Impact regime

Quantify the individual vigor

Estimation of the vigor . .
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Impact regime

Quantify the individual vigor

Estimation of the vigor

« The vigor concept: the individual growth
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Impact regime

Quantify the individual vigor
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Estimation of the vigor alte <0001 o
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« The vigor concept: the individual growth .
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Impact regime

Quantify the individual vigor
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Impact regime

Trees profiling and vigor ~ sensitivity relationship
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Impact regime

Trees profiling and vigor ~ sensitivity relationship
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« Reminder: each tree is described with its
sensitivity and its vigor.
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Conclusion

The risk: a multifaceted concept
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Conclusion
Prospect: a demo-genetic modelling approach

Forest dynamic:

« Individual sensitivity
cofactors  (age, size,
social status)

« Stand-scale sensitivity

\(LAI) 4
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Conclusion
Prospect: a demo-genetic modelling approach

/ Coupled Demo-genetic model \

Forest dynamic: Quantitative genetic:
« Individual sensitivity « Individual genetic;

cofactors  (age, size, s sensitivity and vigor
social status) « Genetic characteristics
« Stand-scale sensitivity
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Conclusion

Prospect: a demo-genetic modelling approach

Disturbance regimes:

« intensity
 Ooccurrence

/ Coupled Demo-genetic model
Forest dynamic: Quantitative genetic:
« Individual sensitivity « Individual genetic;

cofactors  (age, size, s sensitivity and vigor
social status) « Genetic characteristics
« Stand-scale sensitivity
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Conclusion
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Evolution-oriented forest management:

Management by and for evolutionary process

management by and for evolutionary processes

forestry practices

induced changes
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