
Welcome to the second Adapting to Climate Change 
electronic newsletter. Here you will find up-to-date 

information and emerging thinking about the impacts of climate 
change on British Columbia’s forest and range ecosystems and new 
management approaches and practices to enhance adaptation to 
climate change.
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ADAPTING TO
CLIMATE CHANGE

1 Citations of the publications referenced in this newsletter can be found in Campbell et 
al. [Link] unless otherwise noted.

Forest Management in a Changing Climate

At global, regional, and local scales, forest managers are faced 
with unprecedented pressures to supply forest resources  

for human consumption while still maintaining a diverse array  
of other ecosystem services important to human well-being  
(e.g., food; a reliable water supply; cultural/spiritual inspiration; 
climate, pest, disease, and flood regulation). While this alone has 
posed major challenges to forest management, global climate 
change presents a new range of daunting challenges. As species 
respond to climate conditions well outside the range of what they 
have been exposed to over the last several centuries, the resulting 
ecosystem changes substantially increase the risk of losing valued 
ecosystem services. c

Feature Scientist:  
Elizabeth Campbell on Ecological Resilience 
and Implications for Management

Nearly three years ago, Elizabeth Campbell joined the Ecology 
Research Team at the Ministry of Forests and Range. She 

leads research examining how species and forest ecosystems 
respond to disturbances, including climate change. Elizabeth is the 
lead author on Ecological resilience and complexity: a theoretical 
framework for understanding and managing British Columbia’s 
forest ecosystems in a changing climate.1

 
continued on page 2
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continued on page �

Q: Elizabeth, a great deal of this report points to changing 
the way we think about forest management? What is 
this new way of thinking all about?

A: Forest management of recent decades assumed relatively 
stable environments, predictable future forest conditions 
management outcomes. But of course, forest environments are 
changing rapidly with continued increased demands for forest 
resources, exotic species invasions, and climate change. With 
the geographic expansion of mountain pine beetle outbreaks,2 
we have already seen how climate change can affect forest 
ecosystems in British Columbia, and recent modelling research 
projects many substantial future ecosystem changes.3 But, it’s 
a challenge to predict the exact nature of ecosystem responses 
to climate change, for a couple of reasons. First, because they 
are complex systems with numerous interacting species that 
are differentially sensitive to climate change, and, second, 
because we are uncertain about the magnitude and timing of 
future climate change, which depends on society’s capacity and 
willingness to reduce greenhouse gas emissions. 

 A high degree of uncertainty about the future forest conditions 
and the potential for major ecosystem changes necessitates a 
major shift in thinking about forest management. In our report 
we talk about a new approach to forest management that 
focusses on “managing for socio-ecological resilience.” The idea 
is that this approach provides a more tenable framework for 
achieving sustainability goals when environments are changing 
and the future is uncertain.4

 See definition of resilience in sidebar.

Q: What is the current thinking behind managing for 
ecological resilience to climate change?

A: Managing for ecological resilience involves maintaining or 
enhancing ecosystem complexity, across multiple scales of 
time and space, to enhance response diversity to variable 
environments and facilitate gradual ecosystem changes in 
response to climate change. A more diverse array of forest 
management practices over landscapes can help to maintain 
the complexity needed to facilitate gradual ecosystem change. 

2 Carroll et al. 2006; Campbell and Carroll 2007
3 Hamann and Wang. 2006; McKenney et al. 2006; O’Neill et al. 2008
4 Holling and Meffe 1996; Millar et al. 2007

Resilience 
Ecological resilience describes the capacity 
of ecosystems to absorb disturbance without 
collapsing into a qualitatively different 
state. Maintaining and enhancing biological 
diversity across multiple scales may play 
an important role in preserving ecosystem 
services important to the well-being of 
society, if it generates redundancy in the 
ecological processes that confer ecological 
resilience (i.e., conserves key ecosystem 
functions).
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But, of course, maintaining complexity and response diversity to 
climate change is more than maintaining trees species diversity. 
It also includes the maintenance of key ecological processes that 
generate variation in forest ecosystem patterns across multiple 
scales (e.g., propagule migration, variation in forest vulnerability 
to disturbance). 

 Implementation of more diverse practices over landscapes 
means that while the advantages of some traditional 
management approaches may be lost, new benefits  
and opportunities may emerge. For example, more diverse 
reforestation practices that generate variation in stand 
management outcomes over landscapes may generate greater 
variability in timber growth and yield, but, as a tradeoff, 
these new forest landscapes may be less vulnerable to future 
disturbance. Generating such diversity requires planning and 
the setting of management objectives over landscapes, with 
measures for desired management outcomes that include the 
desired future forest ecosystem.

 Through the application of more diverse practices across 
landscapes, a resilience-based approach to forest management 
forms the underpinnings of active adaptive management, with 
the possibility of learning from and responding to unexpected 
outcomes of various practices. Forest management frameworks 
will need to be flexible enough to allow for diversity and 
promote experimentation, learning, and subsequent adjustment 
in the event of surprising management outcomes.

Q: How does this translate at the operational level? What 
are some concrete examples of managing for ecological 
resilience? 

A: As we saw in the last newsletter, adapting to climate change 
involves actions that enhance social and ecological resilience to 
the effects of climate change. Adaptation actions that enhance 
societal resilience to climate change include the development 
of policies to encourage adaptation, modifying wood processing 
technologies, and revising expectations of resource use and 
conservation objectives. Adaptive actions to maintain ecological 
resilience involve deliberate, on-the-ground forest practices that 
maintain ecosystem complexity, across multiple scales of time 
and space.

 Our report presents some examples of the kinds of on-the-
ground actions that could be undertaken to begin the process of 

 
continued on page �

“A resilience-based approach 
to forest management forms 
the underpinnings of active 

adaptive management. ” 
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managing for ecological resilience to climate change, including: 

facilitating tree species (and population) migration and range 
shifts; 

developing forest harvest, regeneration, and stand tending 
activities that maintain or enhance ecosystem complexity 
and response diversity to environmental change, such as the 
forest structures generated by past disturbance regimes; 

planting broader mixes of trees across landscapes to help 
reset successional trajectories; 

promoting landscape connectivity; and

retaining or restoring areas that may be buffered against 
climate change. 

 Managing for ecological resilience is in its infancy and the 
technical details about how to implement this new approach 
to forest management will depend on ecosystem type and 
evolve as the science of integrating resilience, complexity, and 
biodiversity evolves and more information about the impacts of 
climate change on ecosystems becomes available through field 
monitoring programs and quantitative modelling research.

Q: What do you see as the top priorities if we’re aiming for 
resilience?

A: These would be my priorities:

Continue to identify what species and ecosystems are 
most vulnerable to rapid climate change in the short 
term, anticipate their thresholds, anticipate scenarios for 
the future, and assess the implications. (See last month’s 
newsletter.)

Develop a forest management framework that provides 
flexibility and enables adaptive actions to maintain or 
enhance ecosystem resilience to climate change. This means 
encouraging a potentially more diverse array of practices 
than used in the past as a bet-hedging measure given the 
uncertainties in responses to climate change. 

Shift from management planning focussed on the standscale 
to planning at multiple scales (see Puettman et al. 2009). This 
will require the development of landscape-level management 
plans with landscape-level objectives.

Re-evaluate existing forest management guidelines and 
policy (e.g., species and seed transfer guidelines, free-to-
grow policy). The Ministry is beginning to address this. 

Use best available scientific information as a basis for 
continuous improvement of forest management practices  
to reduce the impacts of climate change. c
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FFEI Guiding Principle—
Ecological Resilience 
Ecological resilience describes the capacity 
of ecosystems to absorb disturbance without 
collapsing into a qualitatively different state 
controlled by a different set of ecological 
processes [Link]. This definition of ecological 
resilience is used synonymously with 
the term ecosystem resilience and many 
ecologists interpret this to mean: (1) the 
capacity of an ecosystem to resist change; 
(2) the amount of change an ecosystem can 
undergo and still retain the same controls on 
structure; and (3) the ability of an ecosystem 
to reorganize following disturbance. 

While research is still under way to develop a 
structured understanding of the mechanisms 
regulating ecological resilience, scientists 
propose that key ecological processes, 
operating across varying scales of time and 
space (e.g., seedling survivorship, forest 
succession, periodic natural disturbances, 
propagule dispersal that facilitates species 
range shifts), generate the complexity 
needed to maintain ecosystem resilience 
to environmental change. Maintaining 
and enhancing biological diversity across 
multiple scales may play an important role in 
preserving ecosystem services if it generates 
redundancy in the ecological processes that 
confer ecological resilience (i.e., conserves 
key ecosystem functions).

Next Issue 
Research into carbon sequestration will be 
the featured topic.

http://www.resalliance.org/567.php
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Policy and Tools to Support Climate Change 
Adaptation

The Future Forest Ecosystems Initiative team is working to 
ensure that the best available knowledge for managing for 

resilience and adapting to climate change is available for policy 
analysis. Work is under way in the following theme areas.

Seed transfer – Amendments to the Chief Forester’s Standards 
of Seed Use take effect April 1, 2009 and raise the elevational 
seed transfer limits for several tree species. These interim 
changes are expected to increase seed deployment options for 
seed from natural stands and seed orchards. In the next phase 
of this work, a new seed transfer system is being developed.

Tree species selection – Two companion initiatives are under 
way by the Tree Species Selection Project. A tree species 
selection decision support tool is being developed to provide 
the best available information to support informed tree species 
selection decision-making in the context of climate change. We 
are also working on a document that outlines what is needed in 
developing and implementing landscape-level species strategies 
to guide stand-level decisions.

Reforestation – The Minister of Forests and Range is developing 
a discussion paper on silviculture in BC that will be seeking input 
from forestry professionals and other stakeholders on how to 
better manage BC’s forests through silviculture.

Elimination of not sufficiently restocked (NSR) areas – 
Development of a policy to ensure planting of diverse, resilient 
forests on backlog, mountain pine beetle, and wildfire NSR 
areas.

Climate change and vegetation resource inventory (VRI) –  
A strategy and implementation plan are being developed  
for adapting the inventory (VRI and National Forest Inventory) 
to climate change. 

Land deletions – A new policy is being drafted to reduce 
land deletion from provincial forests and thereby reduce 
deforestation caused by development.

Incorporating carbon accounting – An upcoming report will 
examine technical and policy issues related to carbon modelling, 
and make recommendations on how carbon accounting might 
be included in analysis of forest policy options and allowable 
annual cut determinations (AACs). c

1.

2.

3.

4.

5.

6.

7.

FFEI Guiding Principle—
Vulnerability
The opposite of resilience is vulnerability. 
Vulnerability is defined by the Inter-
governmental Panel on Climate Change 
(IPCC) as the degree to which a system 
is susceptible to, or unable to cope 
with, adverse effects of climate change, 
including climate variability and extremes. 
Vulnerability is a function of the character, 
magnitude, and rate of climate variation to 
which a system is exposed, its sensitivity, and 
its adaptive capacity (IPCC 2001). The same 
terminology is used for natural and human 
systems. 

The Future Forest Ecosystems Initiative will 
focus on:

gaining a better understanding of the 
capacity of ecosystems to absorb stress 
and continue functioning; and 

developing a management framework 
that enhances the capacity of 
ecosystems to be robust and resilient 
and thus sustain desired ecosystem 
goods and services.

•

•
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FFEI Seminar Series [Link]

The B.C. Ministry of Forests and Range hosts a seminar series 
on climate change and forest management. We invite you to 

attend either by conference call or in person at a location in Victoria. 
Most seminars are held on Thursdays from 11:00 am to 12:00 noon 
unless otherwise noted. This is subject to change so please check 
the website in advance. Information and materials about the next 
seminar will be posted in advance of the seminar at [Link].

Upcoming Seminars
See [Link] for the latest information on seminars. Staff in Victoria 
can meet in the rooms booked as indicated below. All callers are 
requested to mute their phone upon successful connection.

DATE SPEAKER TOPIC LOCATION

Apr. 16 Dr. Werner Kurz Mitigation Strategies for  
the Forest Sector

727 Fisgard  
Room 201

Apr. 22 Aquila Flower Modelling Climatic 
Suitability for Douglas-fir 
and Spruce in BC

727 Fisgard  
Room 201

Call-in numbers 
TBA

Apr. 29 Dr. Sally Aitken Decision Framework for 
Assisted Migration

1520 Blanshard 
Room 355

May 7 Dr. Mark Johnston Pan-Canadian Tree Species 
Vulnerability Study

1520 Blanshard 
Room 355

May 14 Dr. Jill Johnstone Fire Effects on Regeneration 
Cycles in the Northern 
Boreal Forest

1520 Blanshard 
Room 355

May 21 Dave Coates Managing for Complexity 1520 Blanshard 
Room 355

May 28 Robert Scheller Prospects for Maintaining 
Carbon and Species 
Diversity

1520 Blanshard 
Room 355

TBA 
11 am

Bruno Locatelli 
(Costa Rica)

A Conceptual Model for 
Ecosystem Connectivity

Moderator call 
*1 to connect to 
Global Change 
Group in CATIE, 
Turrialba, Costa 
Rica -8+011-
506.2558.2510

http://www.for.gov.bc.ca/ftp/HTI/external/!publish/Climate%20Change/Seminar_Series/
http://www.for.gov.bc.ca/ftp/HTI/external/!publish/Climate%20Change/Seminar_Series/
http://www.for.gov.bc.ca/ftp/HTI/external/!publish/Climate%20Change/Seminar_Series/
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We welcome any comments and  
feedback you might have. Please  
contact Kathy.Hopkins@gov.bc.ca

Listserv Information
This document is available only on the Internet. Please subscribe 
to this Listserv to receive an email informing you of all other 
issues: lists.gov.bc.ca/mailman/listinfo/l_for_ff ei_news

Citation
B.C. Ministry of Forests and Range. 2009. Adapting to climate change. Volume 1, Issue 2.  
B.C. Min. For. Range, Victoria B.C.

Disclaimer
The use of trade, firm, or corporation names in this publication is for the information 
and convenience of the reader. Such use does not constitute an official endorsement or 
approval by the Government of British Columbia of any product or service to the exclusion 
of others that may also be suitable. This newsletter should be used for informational 
purposes only. Uniform Resource Locators (URLs), addresses, and contact information 
contained in this issue are current as of the date published. 

This newsletter is sponsored by the FFEI. For more information visit 
www.for.gov.bc.ca/hts/Future_Forests or www.for.gov.bc.ca/mof/
Climate_Change

Links
British Columbia Climate Action Plan: 
www.livesmartbc.ca/government/index.html
BC Climate Exchange: 
www.bcclimateexchange.ca
B.C. Ministry of Environment webpage: 
www.env.gov.bc.ca/epd/climate/
B.C. Ministry of Forests and Range Research Branch: 
www.for.gov.bc.ca/hre/ 
Columbia Mountain Institute of Applied Ecology: 
www.cmiae.org
Environment Canada’s Climate Change webpage: 
www.ec.gc.ca/education/default.asp?lang=En&n=050049D2-1
Natural Resources Canada (CCIAP): 
adaptation.nrcan.gc.ca/assess/2007/hcb/index_e.php 
Pacific Climate Impacts Consortium: 
www.pacificclimate.org
Simon Fraser University (SFU) Adaptation to Climate Change Team: 
www.sfu.ca/act

Other Events/Resources of Interest
March 18th, the Cariboo-Prince George Citizen’s Conservation 
Council on Climate Action is hosting a public lecture by UBC’s  
Dr. Steven Sheppard entitled “Local Climate Change Visioning: How 
to build local capacity for action on climate change.” 7:00 to 9:00 
pm. Prince George Civic Centre.

Look for the following topics in 
future issues:

Definitions of key concepts related to 
climate change

A more in-depth discussion of some of 
the ecological principles such as carbon 
sinks and sequestration

An overview of the Kamloops Future 
Forests Strategy project

An update on what is happening at the 
Pacific Climate Impacts Consortium

Information on vulnerability assessments

The ecology team—who they are and 
how they are contributing to adapting 
Ministry policy

MFR interim policy initiatives—what 
they are and their timeframe

•

•

•

•

•

•

•

http://lists.gov.bc.ca/mailman/listinfo/l_for_ffei_news
http://www.for.gov.bc.ca/hts/Future_Forests
http://www.for.gov.bc.ca/mof/Climate_Change
http://www.for.gov.bc.ca/mof/Climate_Change
http://www.livesmartbc.ca/government/index.html
http://www.bcclimateexchange.ca/
http://www.env.gov.bc.ca/epd/climate/
http://www.for.gov.bc.ca/hre/
http://www.cmiae.org/
http://www.ec.gc.ca/education/default.asp?lang=En&n=050049D2-1
http://adaptation.nrcan.gc.ca/assess/2007/hcb/index_e.php
http://www.pacificclimate.org
http://www.sfu.ca/act

	Forest Management in a Changing Climate
	Feature Scientist: Elizabeth Campbell
	Forest management thinking
	Ecological resilience to climate change
	Managing for ecological resilience
	Top priorities

	FFEI Guiding Principle - Vulnerability
	Policy and Tools to Support Climate Change Adaptation 
	FFEI Seminar Series
	Links and Other Events/Resources of Interest 

