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La forét dans le monde

™

4 milliards d’ha (des ‘8‘milliards d’ha avant le boom démographique

humain)

...et seulement 1,5 milliards d’ha sont encore relativement vierges
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La forét menaceée
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Le rechauffement climatiqgue

Multi-model Averages and Assessed Ranges for Surface Warming

A2
A1B
B1
Year 2000 Constant
Concentrations

20th century

IIIlIlI!I

o

(]

|l| e BRI [ |l:1

Global surface warming (°C)

ALY N
8 | I [ | I | | I T1 | I T 1 | I L




Portrait Général : Saisonnalité (2071 a 2100)
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Erable a sucre
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@ Est-ce que les arbres vont
OURANOS pouvoir migrer assez vite?

« 3°C =500 km

e 50 ans = 10 km/an

« 10 000 m par année
« 27 metre par jour
* Environ 1 metre a I'heure!!!

» L’érable a sucre se « déplace » a 1 km/100
an, soit 1000 fois trop lentement!



Impacts des grands mammiferes




Les insects et maladies exotiques
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" Tropique
du Cancer

TaeLe |.  Eighteen nonnative forest insects and pathogens in Morth America with current or potential future high impacts.
Common name Scientific name Pathway Hosts Impacts Geographic region at risk
Established species with high impact
Cryphonectria parasitica (Murrill)  live plants American chestnut, chinkapin Ché_taignier chestnuts  eastern deciduous forest
Barr.
Cronartium ribicola J. C. Fisch live plants five-needle pir}esl (section ) Pln bl anc fwestern continent-wide; greatest
Quinquefolia in genus Pinus impacts in West
Phytophthora cinnamomi Rands unknown many hosts including America A e trees continent-wide
chestnut, white oak, shortle Chene blanC
pine, and Fraser fir, fruit treds
Phytophthora lateralis Tucker & probably Port-Orford cedar virtually eliminated host from lower Klamath Mountains,
Milbrath live plants : - California and Oregon
Cryptococeus fagisuga live plants American beech : often deciduous forests of East and
(scale Lindinger + Neciria coccinea of root Midwest
insect + fungus) var. faginata (Pers.) Fr.
Lymantria dispar dispar L. deliberate many hosts includes oaks, bliations  deciduous forests of East and
introduc- aspen. willow, and birch s Midwest
Lo Pruche
Adelges isugae Annand live plants Eastern and Carolina hemlock ted Appalachians, Northeast and

sLdlds

upper Midwest
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Xyleborus glabratus
Eichhoff + Raffaelea lauricola
(laurel wilt Harrington and Fraedrich

disease)

Agrilus planipennis Fairmaire

Ophiosioma wlmi (Buisman)
Nannf. & Q. novo-ulmi Brasier:
vectored by several insects
including Scolytus multistriatus
and 8. schevyrewi

Sirococcus clavigignenti-juglan-
dacearum N. B. Niar,
Kostichka & Kuntz

Adelges piceae Ratzeburg

Phytophthora ramorum S. Werres,

live plants

wood
packaging

wood
packaging

wood
products

unknown

live plants

=100 spp., especially tanoa
several western oak speci
some eastern oaks vulner

numerous probable hosts
including redbay and
pondberry & pondspice
shrubs;

-._K .-

Sk e TRy

umb, while
[ impacts

Tous les chénes

predicted =90% reduction in redbay
basal area within 15 yr (25 yr after
first detected)

all North American ash sperI Tous les frénes I some species

American elm; other native
elms, e.g.. red or slippery
are more resistant

8 limited

T

resistance

I Orme d’Amérique Lin

: elms

n

woodlands

butternut (white walnut) I Noyer Iemut: over

most true fir species (Abies)
North America

Taerte |  Continued

Common name Scientific name

Established, potential for significant effects in the future

Asian longhorned Anoplophora glabripennis
beetle Motschulsky

Winter moth Operophitera brumata L.

Polyphagous shot
hole borer and
fusarium fungus

Euwallacea (sp. un-
known ) + Fusarium euwallacea

European Sirex noctilio

woodwasp

Not yet established

Asian gypsy moth
& hybrids

Lymaniria dispar asiatica
Vinuskovkij

unknown

unknown

probably
wood

packaging

ship
super-
structures

Ay maples, elms, a

Coastal California and
Oregon; could potentially
spread to eastern forests

eastern deciduous forests;
greatest impacts in
southeastern coastal plain

eastern deciduous forest:
riparian areas in Great
Plains and West, landscape
plantings continent-wide

continent-wide

deciduous forests of
Northeast and Midwest

Northeast; Southern
Appalachians; Northwest

\ {continued)

Geographic region at risk

willows

many species including oak]
maples, cherries

=200 species attacked by inI
=100 support the fungus;

hosts killed include box elder.,

bigleaf maple, coast live
many pine species

Tous les érables | both urban
el cradication
haing attemnted
Cerisier, érables ~ [ouhest
et chénes nerable
aa
i f pines in
TOUS IeS pInS Ie;pmodest

=600 species, including common

deciduous and coniferous
trees

mmpacts so far in United States

could have more severe impacts than
European gypsy moth since has
wider host range and females fly

continent-wide deciduous
forests

Eastern deciduous forest

Southern California
hardwood forests, riparian
and urban; potentially in
Southeast

all ecosystems with hard
pines: Southeast, Great
Lakes States, western
United States

continent-wide




Effondrement de nos ecosystemes forestlers
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Avoiding ecosystem Collapse in managed
forest ecosystems
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Effondrement de nos ecosystemes forestlers
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Effondrement de nos ecosystemes forestlers
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...... Human well-being
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Millennium Ecosystem Assessment, 2005. Ecosystems and Human Well-being:
| Synthesis. Island Press, Washington, DC.
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Plantmg the forest of the future g ‘

While conservatlonblologlsts debate whether tomove organisms threatened by the warmlng
climate, one foresterin Brltlsh Columbla isalready doing it. Emma Mams reports /(|

Nevada
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taresearch station in the Okanagan  and premature. Plants moved by humans may  important treesand moving them south, forcing

valley in British Columbia, afewkilo- becomeinvasive in their new haunts or justfail them to endurea warmer climate, quickly simu-



L’effet de la diversité des especes
d’arbres sur la productivite

Global Ecology and Biogeography, (Global Ecol. Biogeogr) (2011) 20, 170-180

The effect of biodiversity on tree
&, _ st productivity: from temperate to
- ) boreal forests

Alain Paquette* and Christian Messier |
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Global effect of tree species diversity on forest productivity. Ground-sourced data from 777126
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> Diversité fonctionnelle
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» Ameénager la forét comme un Systeme
Complexe Adaptatif (SCA)

Ameénagement
traditionnel qui vise a

q mplifier et controller
AN NsYysteme

Aménagement complexe qui
vise a favoriser la diversité

7 et la connectivite afin

d’augmenter la résilience

des écosystemes face aux

changements globaux
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Conservation Letters

A journal of the Society for Conservation Biology

Conservation Letters, September/October 2015, 8(5), 368-377
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From Management to Stewardship: Viewing Forests As Complex
Adaptive Systems in an Uncertain World

C. Messier’:2, K. Puettmann?, R. Chazdon?, K.P. Andersson®, V.A. Angers®, L. Brotons’, E. Filotas®?,
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La “ré-eéducation” du forestier

“Eduque” la forét_On s’inspire des [OQENMEUELEY LU
pour produire du [perturbations maximiser la
bois naturelles pour diversité et la

o) oo [U]1¢=We (IR JJ [ résilience

et proteger la

biodiversite




La “re-education” du forestier

“Edugue” la forét [On s’inspire de la  EUELELEYIT
pour produire du nature: produire  MEYUWIEERE!
bois oJo W o] oo WIS () résilience

= Durabilite de quelques Durabilité de quelques Durabilité des fonctions
espéces d’arbres et espéces d’arbres et clées de I’'écosystéme
gibiers biodiversité




La “re-education” du forestier

“Eduque” la forét [On s’inspire de |a  EUELELEYIT
pour produire du nature: produire  IMEXAWEEAE!
bois bois & biodiversite IEHUE A

= Prédiction basée sur Prédiction basée sur Prédiction basée sur
le passé le passé incertitude & adaptabilité




La “re-education” du forestier

“Eduque” la forét [On s’inspire de |a  EUERELEYIT
pour produire du nature: produire  UEXAWECERE!
bois bois & biodiversite IEHUE A

= Maximise la production Maximise la production [|Maximise la diversiteé et
de certaines espéces de certaines espéces connectivité fonctionnelle
d’arbre d’arbre et biodiversité et biodiversité




> Diversité fonctionnelle

> Proprletesdes feunles

» Type de dispersion

> Profondeur
d’enracinement

» Densité du bois
> Epaisseur de I'écorce
» Capacite de rejet




Maximise la diversite f

onctionnelle

Conifers with
low wood density
and low N-content

Large trees with
large leaves and high N-content

Smaller
trees
Large-seeded |lwith high

trees with wood low wood density
high N-content || density
e and low and high N-content
N-content

Fast growing ruderals
with small seeds,

Gin‘ykgo Spruce
I

Maple Ash Basswood

Oak 'Zelkova tre

e Poplar

Birch

Willow

Alain Paquette, Rita Sousa-Silva, Fanny Maure, Elyssa Cameron, Michaél Belluau &
Christian Messier. Praise to diversity: a functional approach to increase resistance in urban
and natural forests. Submitted to Frontier in Ecology and the Environment




Maximise la connectivité fonctionnelle

Hpss/dolorg/ 101 166 A0GE301501662
The functional complex network approach @
to foster forest resilience to global changes

updates
Christian Messier%", Jurgen Bauhus®, Frederik Doyon1, Fanny Maure?, Rita Sousa-Silva', Philippe Nolet',
Marco Mina®*, Nuria Aquilué?, Marie-Josée Fortin® and Klaus Puettmann®



Trois interventions sylvicoles clées: pour 1 la
résilience des foréts et du territoire forestier

NouveauX peupleme
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lTraltem‘ents sylvicoles pour augmenter
es eSpeces ayant des TF clés
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> La foret est menacee par Ies
changements climatiques ET les
Insectes et maladies exotiques

» La foresterie peut et devrait étre utilisée
pour aider la forét a s’adapter aux
futures conditions biotiques et
ablotiques






