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Plan de la présentation

* Vers une foresterie ecologique

* Nouvelles conditions biophysiques
et socio-economiques

« Amenager pour tenir compte des
changements globaux
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Messier, C. et al. 2015. From management to stewardship: viewing forests
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Ameénagement des nouveaux
écosystemes
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Qu’est-ce que dit la litérature?

- J’ai trouvé 28 suggestions dans la litérature afin de
s’adapter aux changements globaux

(1) Minimize fragmentation of habitat and maintain connectivity. Maintaining connectivity is

important to allow various species to migrate more easily to new regions as climate

changes (e.g. Craven et al., 2015).

Apply silvicultural techniques that maintain a diversity of stand ages and mixture of
species. When planting, favour mixed species. When relying on natural regeneration,
allow a diversity of species with complementary traits.

Include risk management into your approach to forest management. Currently, most

computer models that calculate AAC do not include risk and uncertainty of natural
disturbances and stressors due to climate change.

Practice active adaptive management. This will be discussed further in section 6, but
this is clearly an important element in developing in adapting forest management to
climate change.

Develop and monitor key indicators to evaluate the success of your adaptation
strategies.

DeveloE robust Eolicz instead of Erecise ones. By robust, it is meant policies that
perform well despite scientific uncertainties.

Manage to maintain or encourage ecosystem heterogeneity at both the stand and

landscape scales. This is already being achieve under the NRV target set by ecosystem



Qu’est-ce qu’il se fait au niveau

Canadien et dans le monde?

- “Beaucoup de projets de
recherche et de discussion,
mais peu d’applications a
grandes echelles”



Qu’est-ce que je retiens et vous

propose?

* Revoir les principes du rendement soutenu

 Faire une évaluation des vulnérabilités
selon différents scénarios

eventiul changes




Phase 1

Définir I'état de
préparation
organisationnelle

Etudler l'etat de

préparation organisationnelle

Phase 2
Préanalyse de
la vulnérabilité

1
Etablir le contexte

2 3
Décrire les conditions Scénarios des conditions
actuelles du climat futures du climat
et des foréts et des foréts

Phase 3
Analyse détaillée
de la vulnérabilité

Evaluer la
vulnérabilite

Phase 4
Déterminer, emttre

en ceuvre et suivre les
mesures d'adaptation

5
Déterminer et évaluer
les mesures d’adaptation

6
Mettre en ceuvre

et intégrer les mesures
d'adaptation

Figure 0.1. Les quatre étapes et les six éléments (dans les boites vertes) de l'adaptation aux changements climatiques
dans le contexte de 'AFD (adaptation du rapport de Williamson et collab., 2012).




Qu’est-ce que je retiens et vous

propose?

* Mettre en place 'aménagement
écosystémique +++



Quol faire (suite)?

 Conserver le plus d’especes d’arbres
possibles

— Planifier et planter pour une grande diversité et
fonctionnelles en fonction des

vulnérabilités anticipées V'
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Adapté de: Loreau, M., S. Naeem, and P. Inchausti, eds. 2002. Biodiversity and ecosystem
functioning: synthesis and perspectives. Oxford, UK: Oxford University Press.
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Types de traits fonctionnels des arbres en fonction de la
sensibilité et capacité d’adaptation aux changements

climatiques

I. Aubin, A.D. Munson, F. Cardou, P.J. Burton, N. Isabel, J.H. Pedlar, A. Paquette, A.R. Taylor,
S. Delagrange, H. Kebli, C. Messier, B. Shipley, F. Valladares, J. Kattge, L. Boisvert-Marsh,
and D. McKenney

Abstract: The integration of functional traits into vulnerability assessments is a promising approach to quantitatively capture
differences in species sensitivity and adaptive capacity to climate change, allowing the refinement of tree species distribution models.
In response to a clear need to identify traits that are responsive to climate change and applicable in a management context, we review
the state of knowledge of the main mechanisms, and their associated traits, that underpin the ability of boreal and temperate tree
species to persist and (or) shift their distribution in a changing climate. We aimed to determine whether current knowledge is
sufficiently mature and available to be used effectively in vulnerability assessments. Marshalling recent conceptual advances and
assessing data availability, our ultimate objective is to guide modellers and practitioners in finding and selecting sets of traits that can
be used to capture differences in species’ ability to persist and migrate. While the physiological mechanisms that determine sensitivity
to climate change are relatively well understood (e.g., drought-induced cavitation), many associated traits have not been systematically
documented for North American trees and differences in methodology preclude their widespread integration into vulnerability
assessments (e.g., Xylem recovery capacity). In contrast, traits traditionally associated with the ability to migrate and withstand fire are
generally well documented, but new key traits are emerging in the context of climate change that have not been as well characterized
(e.g., age of optimum seed production). More generally, lack of knowledge surrounding the extent and patterns in intraspecific trait
variation, aswell as co-variation and interaction among traits, limit our ability to use this approach to assess tree adaptive capacity. We
conclude by outlining research needs and potential strategies for the development of trait-based knowledge applicable in large-scale
modelling efforts, sketching out important aspects of trait data organization that should be part of a coordinated effort by the forest
science community.
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Figure 4. Dendrogramme fonctionnel

: Développement d’une stratégie de plantations qui

augmente la résilience du parc arboré

Alain Paquette (UQAM) et Christian Messier (UQAM/UQO)
Chaire de recherche CRSNG —~ Hydro-Québec
, sur le contréle de la croissance de I'arbre
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Quol faire (suite)?

» Favoriser la connectivité et la
modularité au niveau du paysage

n
f O r e S t I e r Box 8. Example of two corridors with different connectivity and modularity,

2 LS Rectangles of different colors
- represent stands of different
- tree species composition and

structure Both stand

alignments A and B represent
corridors having the same

level of connectivity
However, corridor B has a
much higher modularity than
corrider A, which could help
reduce possible propagation

=1
I of pests and natural
disturbances such as fire
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Evaluating resilience of tree
communities in fragmented landscapes:
linking functional response diversity
with landscape connectivity

D. Craven'*"", E. Filotas*", V. A. Angers' and C. Messier'”
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Figure 6 Spatial graph representation of the landscape of
Centre-du-Quebec, Canada. Nodes of the graph represent
patches of the fragmented landscape. Node size is scaled 1o the
connector fraction dPCeonnectory, and node colour corresponds
to estimated functional response diversity (FD) at the patch
scale. Only nodes that are separated by a distance up to 350 m
are linked. Links are weighted by %6FDy temia at the distance
corresponding to their length (Fig. 4).






