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Topic: What can Zoning do for Climate-Smart-Forestry? An exploration of climate
adaptation strategies and the TRIAD model of forest management.

The Northern Hardwoods Research Institute (NHRI)
contributes to advancing adaptive forest management
by exploring and promoting science-based strategies
that help sustain the health, productivity, and resilience
of working forests. This approach supports broader
efforts to respond to climate change while meeting
ecological and economic objectives.

This bulletin builds on the concepts introduced in the
Canadian Institute of Forestry’'s Information Bulletin No.
11 (April 2024), which emphasized the importance of
maintaining working forests as a key part of Canada’s
forest landscape.

That bulletin also presented the TRIAD approach to
forest management—zoning forests into intensive,
extensive, and conservation areas—as a promising
model already implemented in Nova Scotia and
similar frameworks being explored in New Brunswick.

Here, we expand on the TRIAD framework through
the lens of climate change mitigation and adaptation,
introducing the principles of climate-smart forestry
and adaptive silviculture. These concepts offer
practical ways to balance timber production,
biodiversity conservation, and long-term climate
resilience within a managed forest landscape.

CLIMATE-SMART FORESTRY VERSUS ADAPTIVE SILVICULTURE

Climate-Smart Forestry

Adaptive Silviculture

Definition

A holistic approach to forest management that aims to
enhance forest resilience, mitigate climate change,
and ensure the sustainability of forest ecosystem
services.

A dynamic approach to forest management that
emphasizes the ability to adjust silvicultural practices
based on continuous monitoring, feedback, and
changing conditions.

At its core, climate-smart forestry integrates adaptation, mitigation, and sustainable productivity—managing
forests not only for timber, but also for carbon storage, watershed health, and ecological function. Adaptive
silviculture supports this by promoting resistance, resilience, and stand transitions in response to projected

future conditions.
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Background:

Although this strategy was developed with New
Brunswick’s complex forest types in mind—including
the Acadian mixedwood forest and the Great Lakes-St.
Lawrence tolerant hardwood forest—it draws on input
from climate adaptation and silviculture experts across
Eastern Canada and the northeastern United States,
spanning the broader range of sugar maple. As such,
the resulting adaptation strategies are applicable to any
complex or multi-layered forest type facing similar
climate and management challenges.

Experts evaluated adaptation tactics against five key
objectives: increasing high-quality timber production,
improving biodiversity, building resistance, enhancing
resilience, and enabling transition to future-adapted
conditions. These expert-informed priorities are
presented in a format that supports decision-making
across three forest zones: intensive, extensive, and
protected.
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Zoning allows managers to apply adaptation
strategies with varying intensity depending on
objectives. Intensive zones focus on timber
production through actions such as guiding species
composition, thinning, and protecting climate-
adapted regeneration. Extensive zones emphasize
ecosystem functions like pest resistance, nutrient
cycling, and hydrology. Protected zones are dedicated
to maintaining biodiversity and rare habitats, with
minimal intervention and a focus on native species
restoration and long-term conservation.

The Canadian Institute of Forestry / Institut forestier du Canada (CIF-IFC) is the
national voice of forest practitioners, dedicated to providing national leadership in forestry
and forest stewardship, promoting competency among forest practitioners, and fostering
public awareness and education of Canadian and international forest and forestry issues.
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Figure 1 - Visualization of the zoning management
style (NHRI, 2024: Adapted from Seymour and
Hunter, 1992; Montigny and Maclean, 2006)
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Options: Table 1 - A summary of climate adaptation approaches derived from analysis of multiple objectives and
suggested for each management zone. For the full descriptions, visit the link at the bottom of the bulletin.

Zone Approach Tactics
Intensive Climate adaptation s Create conditions for natural regeneration
Zone for timber s Plant climate-adapted species

* Monitor and support regeneration
* Vegetation management /thinning
s Retain healthy trees

Reduce wind and s Retain edge trees

ice damage » Avoid clearcutting in areas of concern
s Use cut-to-length logging

Sustain soil and = Alter fiming of operations

nutrient cycling *  Modify equipment

+ Retain coarse woody debris

Guide species composition » Control invasive species
+ Improve timber stands
» Monitor for pests

Protect seedlings s Prevent predation
and saplings * Manage invasives
» Control recreation
Restore native species * Underplant with native species
= Favor drought-resistant species
Extensive Maintain soil and s Alter operation timing
Zone nutrient cycling * Retain coarse woody debris

* Use soil amendments

Improve pest resistance » Thin pest host species
= Adjust rotation age
*  Monitor for shifting priorities

Prevent invasives * Monitor and remove invasives
* Clean equipment
+ FEducate on invasives

Sustain hydrology » Upgrade culverts
* Create ecologically based crossings
* Reduce groundwater withdrawal

Manage wildfire risk * Use prescribed burns
* Create fuel breaks
Protected Restore native species s Underplant diverse natives
Zone = Favor droughi-tolerant species
Maintain habitat connectivity » Use GIS for migration corridors

= Partner with conservation groups

Establish reserves s Collect seeds of at-risk species
s Maintain unique or sensitive sites

Prioritize unique sites * Manage cooler, wetter sites
» Limit harvests in buffered areas
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Key Considerations:

A Expert consensus strongly prioritized sustaining
fundamental ecological functions—especially soil health
and nutrient cycling—as the most universally impactful
climate adaptation strategy. This approach was

ranked highest across all objectives, underscoring

its foundational role in any management plan. Also
critical were preventing invasive species, maintaining
hydrology, and improving pest and pathogen resistance.
These strategies are broadly applicable across forest
zones and management objectives, offering baseline
actions that should be implemented wherever possible.

In timber-focused zones, the balance between
productivity and resilience requires careful trade-offs.
Examples from the tolerant hardwood forests of the
east: low-quality, beech-dominated stands affected by
beech bark disease may be transitioned through large
canopy openings, encouraging natural regeneration of
accompanying species that are likely to fare better
under climate change, and where natural regeneration
doesn't work, then underplanting with future-adapted
species such as sugar maple and red oak from warmer
climates. High-quality, two-aged stands may benefit
from irregular shelterwood treatments that build
resilience while sustaining yield.

Effective climate-smart tactics for timber zones include
prompt regeneration, thinning, favouring climate-
adapted genotypes, and protecting seedlings. Managing
stand structure to reduce wind and ice damage is also
key, as is guiding species composition early in
development. Harvesting before pathological rotation
age prevents economic losses due to decay, while
reducing herbivory supports successful regeneration.

Even in protected zones, passive management is no
longer sufficient. Climate stressors demand active
strategies like invasive species control, restoration
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planting, and targeted actions in vulnerable areas
such as riparian buffers or steep slopes. These
interventions not only preserve ecological function
but also support broader landscape resilience.

Overall, zone-specific adaptation—guided by clear
objectives, expert insight, and site conditions—can
help managers meet diverse goals. While no one-size-
fits-all solution exists, implementing the most
universally beneficial strategies lays the groundwork
for a healthier, more adaptable forest landscape.

Conclusion:

As forest practitioners navigate an increasingly
complex landscape shaped by climate change,
biodiversity loss, and evolving land-use demands, the
combination of zoning to obtain multiple objectives
and implementing these climate adaptation strategies
offer a solution for managing climate change
pressures while maintaining the essential functions
of working forests. By integrating adaptive silviculture
strategies into the TRIAD management model, we can
apply flexible, objective-driven treatments across
intensive, extensive, and protected zones—ensuring
that forest ecosystems remain productive,
ecologically sound, and resilient into the future.

Link to full technical note by the Northern
Hardwoods Research Institute - including

tables of adaptation strategies and tactics

for each management zone and each
management objective:
https://hardwoodsnb.ca/pdfviewer/climate-smart-
forestry/auto viewer=true&display=true#page=&z00
m=global&pagemode=global



https://hardwoodsnb.ca/pdfviewer/climate-smart-forestry/?auto_viewer=true&display=true#page=&zoom=global&pagemode=global
https://hardwoodsnb.ca/pdfviewer/climate-smart-forestry/?auto_viewer=true&display=true#page=&zoom=global&pagemode=global
https://hardwoodsnb.ca/pdfviewer/climate-smart-forestry/?auto_viewer=true&display=true#page=&zoom=global&pagemode=global
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