
Welcome to the first Adapting to Climate Change electronic 
newsletter.1 Here you will find up-to-date information 

and emerging knowledge 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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 associated with climate change.

ADAPTING TO
CLIMATE CHANGE

1 Citations of the publications referenced in this newsletter can be found in Spittlehouse 
2008 [Link] unless otherwise noted.

An Overview of the B.C. Ministry of Forests and 
Range’s Climate Change Adaptation Program

A number of initiatives are underway to adapt resource 
management to climate change. The Future Forest 

Ecosystems Initiative (FFEI), which is an MFR/MOE partnership 
with representatives from a wide array of disciplines, is guiding the 
ministry’s adaptation program. An FFEI technical team has been 
established to guide development of recommendations. Team 
members work closely with partners in universities, the private 
sector, and government in a co-ordinated approach to adapting to 
climate change.

This MFR adaptation program involves: 1) assessing the nature 
and extent of climate change, 2) evaluating possible implications 
for biophysical resources, 3) establishing a monitoring system, 
4) developing new policies and practices, and 5) extension of 
information. 

Researchers in the MFR, Pacific Climate Impacts Consortium (PCIC) 
[Link], and UBC are developing a climate database that includes 
information from all of Western North America (WNA). This system, 
called ClimateWNA, is being used to predict various climatic 
variables, including the timing and duration of the growing season, 
under current conditions and different climate change scenarios. 
This team has modelled potential shifts in the climatic conditions as 
a result of climate change, up to the year 2080. Dave Spittlehouse’s 
report provides information on possible future climate scenarios. 
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The ability of existing hydrological models to predict effects of 
climate change on watershed processes and produce outputs 
relevant to forest management in the future has been assessed. 
BC’s climate and water-related monitoring networks are being 
expanded to improve our ability to predict and monitor changes. 

Elizabeth Campbell and provincial ecologists are writing a 
technical report that provides a conceptual framework for 
forest management in an era of rapid climate change. The report 
gives examples of how one could modify forest harvesting and 
regeneration practices to create more diversity and resiliency 
across landscapes. 

The conditions under which tree species can regenerate, or their 
regeneration niches, are being projected for the next 70 years, to 
map how the ability of trees to re-establish might change. Factors 
that will affect the seedling survival (such as susceptibility to frost) 
are incorporated in the model. The resilience of BC’s major tree 
species in the southern interior dry forests, coastal temperate 
rainforests, and sub-boreal forests is being assessed. 

A provincial-level assessment of the likely ecological changes 
associated with climate change and possible risks to forest and 
range ecological services is underway. This will help prioritize issues 
and risks, frame policy questions, and identify areas requiring more 
detailed study. 

The Future Forest Strategy [Link] project, a forest industry/
government partnership, is taking a more in-depth look at the 
possible implications of climate change in the Kamloops area and 
central Vancouver Island, with plans to implement recommended 
changes, as appropriate. 

The ecosystem attributes that should be monitored are being 
identified to develop a comprehensive monitoring strategy and 
data management plan. The MFR’s Inventory Program is being 
evolved to enable monitoring effects of climate change on forest 
composition and structure by expanding the existing National 
Forest Inventory plot network. This information will identify 
changes in tree growth and survival rates, and enable better 
predictions of changes in forest carbon levels. 

New policies are being developed related to: 1) determining 
which tree species and provenances to plant, 2) reforesting 
areas disturbed by wildfire and the mountain pine beetle, and 
3) managing fire and rangeland. Some new policies have been 
announced (See Adaptation in Practice—Assisted Migration [Link]). 

Sample Projects
Adapting to Climate Change involves defining 
the issues, evaluating how vulnerable the 
ecosystems are to the changing climate, then 
determining how to reduce vulnerability, 
(i.e., adaptation), and, finally, implementing 
an adaptation strategy. Adaptive actions for 
forest and range management include: 

societal adaptation (e.g., develop 
policy to encourage adaptation, revise 
conservation objectives, and change 
expectations), 

adaptation of forest and range 
management techniques (e.g., change 
rotation age, use more salvage 
wood, and modify wood processing 
technology), and

adaptation of the forest  
(e.g., species selection, tree breeding, 
stand management, and firesmart 
landscapes) (Spittlehouse 2008 [Link])

1.

2.

3.
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“To prevent the world heating 
up more than two degrees, 

most industrial countries are 
looking for ways to reduce 

their emissions.” 

A decision support tool to help resource managers identify the 
best tree species to use in reforesting different sites in the face of 
climate change is being developed. The tool will identify a range of 
ecologically suitable species for each subzone variant, and identify 
the information sources supporting each choice.

Existing forest growth models have been adapted to provide output 
on expected rates of carbon sequestration. A model that will 
identify the implications of alternative forest management regimes 
on the carbon balance is being developed for the southeastern 
portion of the province, with plans to expand this work to the 
provincial level. Approaches to incorporating carbon into timber 
supply analysis are being explored. 

In addition, the FFEI is sponsoring a series of seminars [Link] and 
publications to help inform practitioners about climate change.  
A symposium for research collaborators is planned for next year. c

A Primer on a Changing Climate  
for Forests and Forest Management
(See www.for.gov.bc.ca/hfd/pubs/Docs/Tr/Tr045.htm)

In the last 200 years, the earth has warmed a full 1°C at a rate 
faster than at any time in the last two millennia. By comparison, 

it took one thousand years for the earth to cool just 0.7°C during its 
last long-term cooling trend. The warming is due to increased levels 
of greenhouse gases, in particular carbon dioxide, which have risen 
from 280 ppm, before the advent of the Industrial Revolution, to 
the current 380 ppm. Currently, carbon levels are rising at about 
1.5 ppm per year. The earth has not experienced this concentration 
of carbon dioxide for over 650 000 years (Hengeveld et al. 2006). 

In 2007 the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change (IPCC) [Link] confirmed that the main 
source of greenhouse gases is due to human activities, which 
include burning of fossil fuels, deforestation, and agriculture. There 
is considerable scientific evidence that two degrees Celsius of 
atmospheric warming above pre-industrial levels (measured as an 
annual global average) could induce catastrophic climate change 
(dangerous to hundreds of millions of people through displacement 
and interference with distribution of food and water). To prevent 
the world heating up more than two degrees, most industrial 
countries are looking for ways to reduce their emissions. However, 
regardless of how successful emission reductions are, our past 
emissions have committed us to warming for decades, and that will 
mean that people and ecosystems will have to adapt. c 

http://www.for.gov.bc.ca/ftp/HTI/external/!publish/Climate%20Change/Seminar_Series/
http://www.ipcc.ch/ipccreports/assessments-reports.htm
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Feature Scientist:  
Dave Spittlehouse on Climate Scenarios

Dave Spittlehouse is the Ministry of Forests 
and Range climatologist and resident kayak 

enthusiast. He has worked in the ministry for over 
20 years and recently collaborated with various 
other climate modellers to produce a series of 
scenarios and maps [Link] of what BC’s future forests 

might look like in 2020, 2050, and 2080. For each date, three 
scenarios are modelled, reflecting the target the global community 
reaches for controlling emissions.

Q: Dave, what might the climate be like in BC in the future?

A: Of course we don’t know for certain—these are projections 
based on models—but for temperatures, under the A2 
scenario (similar to business as usual), there could be a 3–5°C 
average annual atmospheric warming with substantial shifts in 
climate zones by the 2080s. Under the B1 scenario (significant 
reductions in greenhouse gas emissions) there could be a 2–3°C 
warming. We expect that temperature increases will not be 
the same across the province—a greater temperature rise is 
expected in northern latitudes and temperature increases are 
expected to be larger in the winter than in the summer. 

 For precipitation, changes under the A2 scenario changes will 
be greater than those under the B1 scenario. In the summer the 
north will be 5–10% wetter and the south and central parts of 
the province will be 5–35% drier. The winters will be wetter all 
over BC.

Method
Spittlehouse and other researchers have interpreted BC’s future 
scenarios based on the IPCC climate change models that provide 
data at a coarse global scale. Using ClimateBC software, coarse data 
are scaled down to produce data for regions in BC. This change in 
scale doesn’t assume greater accuracy than the original data; it 
simply makes an adjustment based on the variations of latitude, 
local climate, and elevation.

A2 scenario assumes emissions will continue to increase 
without significant efforts globally to reduce them;

B1 scenario assumes that the rate of emissions will slow down 
and begin to decrease by the middle of the century and; 

A1B is between the A2 and B1 scenarios.

1.

2.

3.

“We expect that temperature 
increases will not be the same 

across the province” 

http://www.for.gov.bc.ca/hfd/pubs/Docs/Tr/Tr045.pdf#page=33
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“Warming and drying will 
increase forest fire frequency 

and severity. ” 

Q: Are there some overall trends you see?

A: We expect the following: 

Warming and drying will increase forest fire frequency and 
severity. 

There will be an increase in intensity and rate of storm events 
(e.g., heat waves, floods).

Growth rates of trees will be affected and there will be 
increased competition from other species or genotypes more 
suited to the climate. 

Disturbance due to insects and disease will increase. 

Potential ranges of species will move northward and upward 
in elevation, and new groups of species will occur in space 
and time. 

Species may be unable to move into areas of suitable 
climate due to barriers to movement, slow migration rates, 
unsuitable growing substrate, or lack of habitat. 

Sea-level rise will be a threat to many coastal communities 
and result in a loss of low-lying coastal forests.

•

•

•

•

•

•

•
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Figure 1. Simulated change in global mean temperature from 1900–2100 referenced 
to the 1980–1999 mean value. Solid lines are multi-model global averages of 
surface warming (relative to 1980–1999) for the scenarios A2, A1B, and B1, 
shown as continuations of the 20th-century simulations. Shading denotes 
the ±1 standard deviation range of individual model annual averages. The 
orange line is for the experiment where concentrations were held constant 
at year 2000 values. The grey bars at right indicate the best estimate (solid 
line within each bar) and the likely range assessed for the six Special Report 
on Emissions Scenarios (SRES). The assessment of the best estimate and 
likely ranges in the grey bars includes the Atmosphere-Ocean Global Climate 
Models in the left part of the figure, as well as results from a hierarchy of 
independent models and observational constraints.  
(Figure SPM.5 in IPCC WG I 2007.)

 
continued on page �



 Page � of 8

ADAPTING TO CLIMATE CHANGE VOLUME 1 ISSUE 1

Q: What are some of the specific implications for BC’s 
ecosystems? 

A: Implications will vary across the province but will likely include 
the following:

In some areas of BC: susceptibility of trees to diseases and 
pests will result in an increased incidence of disturbance, 
creating younger forests. Changes in disturbance, forest 
growth, and species composition will affect habitat quality 
and availability for wildlife. 

Coastal forests: In the southern part of the area, warmer 
and drier late spring and summers could increase fire risk 
and decrease water availability. Increased water stress will 
affect species such as western redcedar on marginal sites 
on the east side of Vancouver Island. Present wet and cool 
mid and northern coasts will see an improvement in growing 
conditions. Increase in storm number and intensity will likely 
increase windthrow and breakage of trees. An increase 
in the severity of storms could increase the probability of 
landslides, and debris flows. 

Southern interior, lower elevation: Drier sites may experience 
regeneration problems due to an increase in summer 
droughts. Grasslands are expected to expand and the current 
encroachment of forests on grasslands may be reversed by 
climate change. 

Southern interior, higher elevation: A shorter snow 
season and increased length of growing season may 
initially be beneficial to regeneration and growth. In drier 
areas, reduction in summer precipitation and increase in 
temperature will increase the risk of fires and drought stress. 

Northern interior: Warming and only small changes in 
summer precipitation have the potential to result in 
increased tree growth in the near to mid term. A shorter 
winter season will reduce access to sensitive terrain. 

Alpine: The length of the snowpack season, soil conditions, 
and slow regeneration rates will limit the rate of forest 
encroachment. Artificial warming studies in tundra 
ecosystems have shown changes in the occurrence of existing 
species. c

•

•

•

•

•

•

“Drier sites may experience 
regeneration problems due 
to an increase in summer 

droughts. ” 
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FFEI Guiding Principle—  
Change and Uncertainty 
Ecosystems are not static; they are dynamic 
and change in response to climate and 
their own processes in ways not always 
predictable. Ecosystems are also complex, 
and the species, soils, and wildlife that make 
them up are continuously reacting to each 
other and to the environment, resulting in the 
ongoing modification of these systems. In the 
past several thousands of years, humans have 
got used to thinking of ecosystems as stable, 
predictable entities because the climate has 
been relatively stable. Now we face changing 
our thinking to a world experiencing continual 
change in potentially new and unpredictable 
directions. There is little historical basis to 
describe how it will change or how we should 
manage for that change.

Adaptation in Practice—Assisted Migration

In the next 3–5 years, one of the key projects under FFEI will 
be to look at policy governing seed transfer for reforestation in 

light of climate change. A critical part of adaptive actions proposed 
for forest mangers will be appropriate species selection and use 
of seed best suited to future climates—what is known as assisted 
migration. New climate models, Geographic Information Systems 
(GISs) and new statistical methods (all of which are tools used in 
the emerging discipline of genecology) allow for improvements in 
designing seed transfer systems. 

The end result will be a system that replaces the existing seed 
transfer limits in the Chief Forester’s Standards for Seed Use  
(CF Standards). In the meantime, the CF Standards were recently 
amended to increase the upper-elevation seed transfer limits 
of several species of natural-stand seed sources and tested 
parent-tree areas of use (seed planning units), and the additional 
movement of lodgepole pine between natural-stand seed 
planning zones. The amendments take effect on April 1, 2009. 
Other amendments under consideration include the expansion of 
interior tree species (e.g., western larch) into other seed planning 
zones and new seed planning units.

Important aspects in interim measures are:

to avoid planting trees that are maladapted to the changing 
climate envelopes,

to ensure that species and genetic diversity in stands and 
landscapes is maintained. c

1.

2.
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We welcome any comments and  
feedback you might have. Please  
contact Kathy.Hopkins@gov.bc.ca

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 
resilience and adaptability

An overview of the Kamloops Future 
Forests Strategy project

An update on what is happening at the 
Pacific Institute for Climate Solutions at UVic 

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 

•

•

•

•

•

•

•

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_ffei_news

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

FFEI Seminar Series [Link]

FFEI hosts a weekly seminar series. We invite you to attend 
either by conference call or in person at a designated location. 

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:

DATE SPEAKER TOPIC LOCATION

Mar. 5 Dr. Craig Allen Climate-Induced 
Forest Dieback as 
an Emergent Global 
Phenomenon

1520 Blanshard 
Room 355 

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

727 Fisgard  
Room 201

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
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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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