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From Theory to Practice: managlng forests as complex adaptlve systems
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Forest management in the world today

Lindermayer et al. Cons. Letters (in press)
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Biodiversity is both a response variable affected by giobal change drivers and a factor modifying ecosystem processes and services
and human well-being. Sokd arrows indicate the links that are the focus of Chapter C11. E
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Properties of Complex Adaptive Systems

Openness:. Capacity of a system to exchange energy, material or information
with the external environment.

Heterogeneity: Variety of the components forming the system. Can be in their
nature, behaviour, spatial location, history, etc.

Hierarchy: Organization of a system that spreads over multiple levels or scales.

Self-organization: Process by which local interactions between components
create emergent entities at a higher scale of the hierarchy which in turn affect the
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Conceptual representation of a complex system.
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Chapter 6: Burton. Boreal Forests as Complex Adaptive

A2 Simple, but
i extremely complex!



Boreal forest

 “Simple structures and dynamics”
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Aggregated food web of the Balsam fir: 1 host plant, 6 herbivores, 66
primary parasitoids and 21 primary entomopathogens, 23 secondary
parasitoids and 1 secondary entomopathogen, and 6 tertiary parasitoids.

Omnivore species occur in more than one trophic level and are
represented by a solid color (not white). From Eveleigh et al. 2007.
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Hierarchical Scales

Aspen Clones Above Pinebrook

Clone
SR

Genetic within -species diversity, e.g., clones

http://watchingtheworldwakeup.blogspot.com/

2008/09/best-fall-colors-ever.html

photo courtesy of Weyerhauser Ltd

Genetic cross-species diversity,
e.g., hybridization
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Generalized features of tropical forests (shaded rectangles) are linked
with attributes of Complex Adaptive Systems (circles).

The high resilience of tropical forest ecosystems derives from complex
biotic interactions, density-dependent feedbacks, functional redundancy,
and intrinsic spatial and temporal dynamics following disturbances.
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Intensively-managed
CAS! Is this possible?

Chapter 13: Paquette & Messier. Plantations as CAS







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

The effect of biodiversity on tree
P 4. 3N antaall productivity: from temperate to

boreal forests

Alain Paquette* and Christian Messier

Center for Forest Research, Université du ABSTRACT
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 Argument against mono-culture and simplification
of forests

 Argument in favor of mixed plantations and more
spatially and temporally diverse silvicultural
practices
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Management under the CAS and resilience paradigm

On the path to CAS!

Chapter 14: Baker. Management of Tasmanian as CAS



»  'DRN Strips

1998 2000 %
f6ha 2x2ha 2
WR1B - WRIA o

Regeneration burning
following clearcutting in wet
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Management approaches that help maintain Tasmanian
native forests as complex adaptive systems

High reservation at multiple scales via a Comprehensive, Adequate and
Representative reserve network favouring cross-scale interactions.

Regeneration burning as part of site preparation provides a seedbed for species
adapted to natural wildfire favouring a variable and heterogeneous forest structure
and composition.

Herbicides, insecticides and fertilizers are not used and no subsequent tending other
than occasional thinning is done following tree establishment allowing self-
organisation to occur.

Instead of planting, locally-collected seed is aerially sown. Genetic diversity insuring
increased adaptability.

Variable retention is used in place of clear-cutting in wet old-growth forests to
maintain structural and compositional heterogeneity.

Approaches to mitigating climate change impacts include seed banks, identification
& protection of refugia and restoration of connectivity corridors as a way to deal with
the increasing uncertainty caused by global change.



A. Biodiversity
Tree retention mitigates
harvesting impacts on beetle

assemblages
(Hyvarinen et al., 2009)
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C. Ecological Function
Tree retention maintains
ectomycorrhiza in harvested

B. Social Acceptability
Dispersed tree retention is
more socially acceptable than
aggregated retention

(Ribe 2005)

(Outerbridge and Trofymow 2009)

Litter-dwelling Beetles g " Beauty Estimates Ectomycorrtuza
e

T =10:30% reteation
-“\

Root colonisation (%)

Scenic beauty estim

Tree retention level (m3/Ha) Distance from forest edge (m)

D. Growth & Productivity
At the same retention levels there

is no difference in new cohort

(seedling) productivity
(Powers et al., 2011)
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E. Biodiversity
Tree retention promotes the maintenance
of stingless bee populations in reduced-
impact logged rainforest. (Eitz et al, 2003)
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F. Biodiversity

Retention levels on logged sites affect
probability of colonization by
Leadbeaters Possum after only 10 years
(Lindenmayer el al. 1991, 2011)
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G. Economics
At the same retention levels, retention
harvesting gives the same economic retur

as traditional shelterwood harvesting
(Martinez Pastur et al., 2009)
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How to measure complexity in the forest: a
first attempt!
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* METHODOLOGY
Spatlal patterns as indicators of complex processes?
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; PARTIAL-CUTS INCREASE THE COMPLEXITY OF FOREST PATI'ERNS ‘
Partlal cuts protocole in TRIADE |
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Intermediate Disturbances Hypothesis




layers (Canopy,Horizon,Understorey)
10 meters

forest plots from 5 forest types

1440 photographs
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* . PARTIAL-CUTS INCREASE THE COMPLEXITY OF FOREST PATI'ERNS
G * Do intermediate disturbances increase complexity? uve P
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- Do intermediate disturbances increase complexity?

.{;-3« “ PARTIAL-CUTS INCREASE THE COMPLEXITY OF FOREST PATTERNS.

Complexity

The most extreme disturbances CompIeXIty Is generally lower in
were not observed in this work \ fi 5 due to dense and

But a decrease in complexity homogeneous layers of vegetation

can surely be expected
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Simple things that we can do

* Facilitate and/or ASSIST tree species
migration,;

* Develop/use varied silvicultural systems that
favor both functionally diverse and redundant
species both spatially and temporally;

* Favor multi-species stands and plantations
with functionally diverse and redundant tree
species both within and across stands;

 Maintain forest connectivity across
landscapes and regions



Managmg for complex adaptlve systems
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