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FIA–FSP Forest Science Corner 

by Susan Thorne, Contributing Writer

Over the last decade, researchers and scientists 
with an interest in climate change have been 

lobbying funding agencies to invest in this pressing 
issue. 

Now, thanks to a timely response from the Forest 
Investment Account–Forest Science Program, re-
quests from forest researchers are no longer going 
unanswered. In the 2007−08 funding year, FIA−FSP 
is infusing climate change research with more than 
$400,000.

“Climate change has not just arrived in the last two 
years,” says Bill Bourgeois, Forest Science Board 
chair. “It has been an identified issue for some time, 
but it has recently been given more profile because 
of the mountain pine beetle epidemic and other 
provincial, national, and international events.”

During FIA–FSP’s inaugural year of 2004, climate 
change was identified as a priority issue, but the 
overall FIA–FSP available funding was insufficient 
to address this topic, in addition to other priorities. 
However, in 2007, policy and forest practitioners 
realized that pressures were changing.  At the 
time, Chief Forester Jim Snetsinger introduced his 
Future Forest Ecosystems Initiative (FFEI), which is 
directed at adapting forest management to climate 
change. Discussions with Snetsinger identified a 
collaborative arrangement between the MOFR 
Stewardship Division and the FIA–FSP as an ef-
ficient and effective way to deliver on the climate 
change priorities of both organizations. 

 “It is my hope that this collaborative arrangement 
can be built upon through further joint priority 
setting and leveraged funding from the provincial 
climate change action plan to fill the knowledge 
and data gaps in forest management adaptation to 
climate change,” says Bourgeois.

This article will highlight six climate change 
research projects being funded by FIA–FSP in the 
2007−08 fiscal year.

Bark beetle response to climate change:  
A landscape-level risk model for British Columbia
Giving forest managers just one more tool to 
forecast insect spread so they can identify and pri-
oritize areas for mitigation or control is the goal of 
Brian Aukema’s $55,000 FIA–FSP funded project.

Aukema’s lab, in conjunction with colleagues at 
the Pacific Forestry Centre, University of British 
Columbia, University of Wisconsin, and University 
of Kentucky, has recently developed an absolute-
risk spread model for mountain pine beetle at the 
landscape level. 

“By absolute risk, I mean that we can assign prob-
ability estimates, with confidence intervals, to 
precise locations when forecasting the spread of 
outbreaking populations of mountain pine beetle,” 
said Aukema. “For example, for location X, our 
model could forecast a likelihood of 65.7% ± 5.3% 
chance that the area will experience an outbreak of 
mountain pine beetle.”

Aukema’s approach, which uses data on the spatial 
and temporal arrangement of insect populations, 
as well as climatic data, complements existing pro-
cess models.  “Our proof-of-concept test using data 
from the last outbreak on the Chilcotin Plateau 
yielded annual forecasts that were accurate 80% of 
the time on a 12 x 12-km scale,” he said.

Currently, Aukema’s lab is applying the model to 
examine potential movement northwards within 
the current MPB outbreak.  In the future, his team 
will run various simulations where they replace 
observed temperatures with hypothetical tem-
perature increases to see how populations might 
respond to changing climatic regimes.

Aukema’s model can also be used to help predict 
the spread of other insects and diseases, not just 
mountain pine beetle. It can be scaled up or down 
in resolution, and can be used to provide both 

Climate change becomes a priority  issue for FIA–FSP funding in 2007–08

Aerial photo of mortality of 
lodgepole pine from moun-
tain pine beetle near Prince 
George, 2004.
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(a) statistical inference on what factors might be re-
sponsible for organism movement and (b) spatially 
explicit absolute-risk forecasts for where the organ-
ism might go next.  The requirements include (a) 
spatially-explicit survey information over a number 
of years and (b) temperature data.

”I am excited by this work,” said Aukema. “It may 
be a useful tool when faced with challenges due to 
changing climate, eruptive forest insects, invasive 
species, and so on.” Aukema currently has manu-
scripts in press at Ecography and BioScience, while 
the statistical platform is in press at the Journal of 
Agricultural, Biological, and Environment Statistics.

For more information, email Brian.Aukema@nrcan.
gc.ca or visit http://web.unbc.ca/~aukema

Climate variables and dothistroma development:  
Tools for future risk assessment
Another forest health concern with links to climate 
change is the epidemic caused by dothistroma 
needle blight (dothi).  Previously considered an 
innocuous disease, dothi has ravaged trees in both 
plantations and natural forests.

Kathy Lewis’s $56,000 project is identifying the 
weather variables that are conducive to the de-
velopment and spread of dothi, also known as red 
band needle blight. While this pathogen was not 
considered a problem in the past, evidence sug-
gests that changes in climate have caused substan-
tial increases in disease severity and consequences. 

“Our work will contribute to the development of 
predictive models that, in concert with climate 
change models, will enable estimation of the future 
impact of this pathogen,” said Lewis, who is work-
ing with co-investigator Alex Woods of the BC 
Ministry of Forests and Range in Smithers. “We can 
use this information to develop better reforestation 
strategies that consider the changing climate.”

In the Interior Cedar–Hemlock zone of the North-
ern Interior Forest Region, lodgepole pine has been 
removed from the “preferred species” list as a result 
of dothi and has been limited to 20% of the estab-
lished species composition. However, the mountain 
pine beetle epidemic means that lodgepole pine 
will be a preferred species for regeneration in 
much of the salvaged areas, particularly across the 
interior plateau where lodgepole pine dominates. 
To determine the potential risk from dothi, it is 

necessary to understand 
the linkage between 
weather conditions and 
disease development.

“This research will identi-
fy high-risk areas for the 
foliar disease, in terms of 
variables that contribute 
to local weather, such as 
aspect and elevation,” 
said Lewis.

FIA–FSP has supported 
Lewis with her previ-
ous research on dothi. 
The 2008 study seeks to 
further investigate the 
ability of the fungus to disperse over long distances 
and to quantify the frequency of the sexual stage 
of the fungus to determine its potential for adapta-
tion.

Lewis hopes to publish the results of their research 
in BioScience, Phytopathology or a similar journal. 
They also plan to prepare an extension article. For 
more information, please email lewis@unbc.ca

Assessing ecosystem vulnerability to climate change from the tree 
to stand to landscape level
In this $79,000 project, Craig Nitschke’s research 
is focusing on understanding the impact climate 
change may have on ecosystems and disturbance 
regimes so that forest managers can understand 
which ecosystems are vulnerable and where.

“The understanding we develop will enable man-
agers to make decisions based on risk,” explained 
Nitschke. “Decisions made without this understand-
ing are made under a cloud of uncertainty.”

Nitschke wants to understand how climate change 
may influence ecosystem resilience, an essential 
foundation for determining how climate change 
will influence forest health, condition, and growth 
from the stand to the landscape level. His project is 
addressing this issue by:

• applying the tree and climate assessment 
model, TACA, to assess species and ecosystem 
resilience to climate change in the Sub-Boreal 
Spruce zone near Smithers, BC; 

Climate change becomes a priority  issue for FIA–FSP funding in 2007–08

Two students working 
on Kathy Lewis’s FIA–FSP 
funded project collect data 
from a weather station and 
take foliage samples in a 
stand of pine trees with  
severe symptoms of red 
band needle blight.

. . . continued on page 6
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 • applying this model to assess how climate 
change will impact a site’s moisture regime (site 
type);

• linking the results of this model to the stand-
level forest dynamics model, SORTIE, to predict 
how changes in site type and species resilience 
will affect stand-level competition, develop-
ment, and growth and yield under climate 
change; and, 

• using these results to investigate the impact of 
climate change and disturbances at the land-
scape level. 

The team is currently measuring and analyzing 
results from this past field season and will present 
them at a Timber Growth and Value Conference in 
February. Eventually they hope to publish in the in-
ternational journal, Forest Ecology and Management.

“Preliminary analysis has identified that many of 
the tree species being investigated will respond to 
climate change through a change in their ability 
to regenerate within their current range, lead-
ing to changes in their existing distribution,” said 
Nitschke.

A researcher who has been passionate about 
climate change for the past six years, Nitschke said 
the issue has finally become a leading concern for 
funders and forest practitioners.  “I believe more 
strongly than ever that we really need to integrate 
climate change into forest management,” he said. 
“As a researcher it is frightening to understand the 
degree of change that may occur to our forests 
over the next few decades, but as a practitioner it 
is comforting to know we can adapt to this change 
if we begin changing our forest management poli-
cies today.”

For more information, email crnitschke@gmail.
com or visit http://sustain.forestry.ubc.ca/c_
nitschke

Development and analysis of forest health databases, models, and 
economic impacts for BC: Spruce bark beetle and spruce; western 
spruce budworm and Douglas-fir

Led by Harry Swain, a team of nine researchers 
across British Columbia has joined forces with the 
Pacific Climate Impacts Consortium to try and 
ensure two forest health pests don’t give forest 
practitioners yet another epidemic to deal with.

“We are trying to get ahead of the curve with the 
next potential threat,” said project manager Trevor 
Murdock.

The research, valued at more than $88,000 annually, 

is developing standard climate spatial databases 
and future projections that will help determine the 
impacts of climate change on forest pests, particu-
larly the western spruce budworm and the spruce 
bark beetle.  

There are three parts to the project, each led by 
a different researcher. Forestry Specialist Kirstin 
Campbell is using historical climate data to forecast 
where certain species of trees may exist over the 
next century.  “Based on climate alone, this is where 
we would expect the trees to be,” said Murdock, 
explaining the goal of Campbell’s contribution.

Alvaro Montenegro, from the University of Victo-
ria, is working on the second thread of the project, 
which is about examining the relationship between 
historical climate data and insect outbreaks; in 
other words, trying to answer the question:  Is there 
a relationship between climate and where historical 
outbreaks occurred? This will allow him to assess 
future potential outbreaks based on climate model 
projections.

The third part of the project is being led by Univer-
sity of Victoria economist Alan Mehlenbacher. He 
will take the results of the other two researchers 
and assess the projected impacts on timber and 
non-timber values, which will help forest practitio-
ners make informed decisions.

“His output will be different kinds of decision-
making scenarios and trying to get a handle on 
the financial impacts,” explained Murdock. ”What 
are the possible land management scenarios? To 
lessen overall economic impact of future outbreaks, 
should certain stands be left to rot, or should con-
trolled burns be used?”

Murdock said they hope to adjust existing stand-
decision aids to include the information they un-
cover. “We don’t want practitioners to be left facing 
a range of projections of future impacts and no way 
of incorporating these into their decisions.”

Eventually, the team plans to publish in British 
Columbia-focused publications such as LINK as well 
as the Journal of Forest Hydrology. For more informa-
tion, email tmurdock@uvic.ca or visit http://www.
PacificClimate.org

Tree species growth rates and susceptibility to insects and 
diseases in the Southern Interior Cedar–Hemlock (ICH) under  
current and possible future climatic conditions
Choosing what kinds of trees are planted in the 
Southern Interior of British Columbia has tradition-
ally been based on site conditions, species selec-

. . . continued from page 5

 “I believe more 
strongly than ever 
that we really need 
to integrate climate 
change into forest 
management.
As a researcher it 
is frightening to 
understand the 
degree of change 
that may occur to 
our forests over the 
next few decades, 
but as a practitioner 
it is comforting to 
know we can adapt 
to this change if we 
begin changing our 
forest management 
policies today.”

—Craig Nitschke
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tion guidelines,  expectations of relative species 
performance, and the potential impacts of insects, 
diseases, and factors such as frost and drought. 
What has not been traditionally taken into account 
is climate change.

“In the past, foresters could choose species under 
the assumption that climate would not change,” 
explained project leader Alan Vyse. “This assump-
tion is no longer valid.”

Vyse’s $65,000 project is focusing on the potential 
effects of climate change on the geographic distri-
bution of our common tree species in the Interior 
and what this might mean for future reforestation 
efforts. 

The first step of the project is to collect data on 
growth and pest damage from existing species, 
genetics  and provenance trials throughout the 
Southern Interior. The trials were set up to test the 
performance of species in three different condi-
tions: across their native range, outside their native 
range, and with the introduction of exotic species. 
While many of these trials have not been revisited 
for many years, Vyse’s team is searching for trial 
records and has started remeasuring high-priority 
trials.

“Once the data is assembled, and with the help of 
climate projections and climate envelopes for tree 
and pest species developed by other scientists, we 
hope to make a preliminary assessment of the risks 
and benefits associated with the use of individual 
species in existing and future plantations,” said 
Vyse.

As this is the first year of the project, there are no 
preliminary results. Eventually the team hopes to 
publish their species trial results in a journal such 
as the Forestry Chronicle. Vyse is eager to hear from 
other researchers and operational foresters who 
may know of species trials to use in the project.

“This project provides a good opportunity to 
learn more about climate change and to see if the 
past work on testing tree species might teach us 
something about potential climate change effects,” 
he said .

For more information, email vyse@telus.net

Growth phenology and cold hardiness of 32 coastal Douglas-fir 
full-sib families
Tree breeders and forest managers will soon have 
more detailed physiological information to use 
when they choose among families of Douglas-fir for 
breeding, thanks to researcher Barbara Hawkins 
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and FIA–FSP’s $16,000 investment in her work. In 
collaboration with Michael Stoehr, the Coastal 
Douglas-fir breeder with the BC Ministry of Forests 
and Range, Research Branch, Hawkins’s research 
will reveal the degree of variation in phenological 
and cold hardiness traits of Douglas-fir from a 
subset of the breeding population for the coast. To 
understand how environment influences the 
physiology of these families, the traits are being 
studied on two sites.

“The objective of these measurements is to project 
how these families may perform under warmer or 
more variable climates,” explained Hawkins. “It is 
important for the breeding program to make the 
correct choice of families that will be best adapted 
to future climatic conditions. Since we cannot be 
sure what the rate of change will be, we may want 
to choose families that are ‘flexible’ in their re-
sponse to annual weather patterns.”

While there are no confirmed results yet, Hawkins 
said they are seeing differences in date of bud flush 
and bud set, and cold hardiness among families 
of Douglas-fir. “It is well known that there is a 
wide range of growth rhythms and cold tolerance 
among populations of Douglas-fir.”

Hawkins hopes to publish their results in a journal 
which has a wide readership in Canada, such as the 
Canadian Journal of Forest Research. A summary  
of results will also be published in targeted news-
letters. For more information, email bhawkins@
uvic.ca or visit http://web.uvic.ca/biology/faculty/
facpages/hawkins.html  

Economist Alan Mehlen-
bacher is developing three 
types of economic models 
for Harry Swain’s FIA−FSP 
funded project. The first 
(shown above) is a non-
spatial model that jointly 
optimizes timber and non-
timber values at the Timber 
Supply Area level.
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