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Adapting to Climate Change in Forest Management—A Management 
Agency Response

David L. Spittlehouse
Research Branch, British Columbia Ministry of Forests and Range, Victoria, BC, Canada

     Forest and rangelands occupy about 65% of British Colum-
bia’s 95 million hectares. Vegetation zones range from cool, 
moist coastal forests, to warm, dry interior forests and semi-arid 
grasslands, to cold boreal and sub-alpine forests and alpine eco-
systems. Managing these lands to meet society’s needs under cur-
rent climatic conditions is a challenge, and this task is expected to 
become even more of a challenge under global warming. British 
Columbia has seen warming of air temperature and changes in 
precipitation regimes over the last 100 years (Rodenhuis et al. 
2007). Under global warming, British Columbia will see an in-
crease in annual temperature of 2 to 5°C with greater warming in 
the north. Southern and central British Columbia are expected to 
get drier in the summer and wetter in the winter, while northern 
British Columbia is likely to be wetter (IPCC WGI 2007). Cli-
mate change will act in concert with global competition, chang-
ing consumer demands for forest products, and social values. 
     The recent extensive mountain pine beetle infestations in 
British Columbia (Carroll et al. 2004), and consideration of forest 
carbon as a commodity have highlighted the need for the forestry 
community to become fully engaged in the climate change issue. 
The Future Forest Ecosystems Initiative (FFEI – http://www.for.
gov.bc.ca/hts/Future_Forests/) was established by the British Co-
lumbia Ministry of Forests and Range to help adapt the forest and 
range management framework to a changing climate. It has two 
desired outcomes: (1) ecosystems remain resilient to stress caused 
by climate change, human activity, and other agents of change, 
and (2) ecosystems continue to provide the services, products, 
and benefits on which society depends. Initial objectives are: to 
establish baseline information for forecasting and monitoring 
ecosystem changes, and to forecast how climate change might 
affect key species and ecological processes over time. 
     FFEI is overseen by a team of researchers, technical advi-
sors and managers. Funding for research is allocated through a 
competitive process. Current FEI activities include development 
of background papers and topic overviews (e.g., Spittlehouse 
2008, Pike et al. 2008), providing access to high spatial resolu-
tion climate data (Wang et al. 2006), and extension activities such 
as seminars. Work is underway to conduct vulnerability assess-
ments for forest and range values, develop adaptation options and 

develop policies to address climate change. The approach follows 
that laid out in the Forest Futures Project (Sustainable Forest 
Management Network 2008). Background papers are being used 
to develop a set of future forest scenarios for 2050 under two 
climate regimes. Policy advisors will attend a workshop where 
by looking back from 2050 they will evaluate which adaptation 
policies would be needed to respond to and mitigate changes. 
Independent of this process, the Ministry of Forests and Range 
has recently taken a step in adapting seed transfer guidelines to 
past and future climate change. Following recommendations in 
O’Neill et al. (2008), upper elevation limits to seed transfer were 
raised by 100 to 200 m.
     Adapting to climate change reduces vulnerability by reduc-
ing risks and capitalising on benefits through maintaining social 
and ecological resilience (Nelson et al. 2007, Millar et al. 2007). 
Vulnerability of an entity (e.g., organism, eco system, company, 
community, or province) depends on exposure and sensitivity to 
climate change, and to its adaptive capacity. Entities have differ-
ent vulner abilities, and changes that may be detrimental to one 
entity could be beneficial to another.  Consequently, management 
will require juggling a range of vulnerabilities and values. 
Determining adaptive actions requires a framework for analysis 
(Spittle house and Stewart 2003, Johnson and Williamson 2007, 
Millar et al. 2007):  (1) define the issue (impacts and risks), 
(2) evaluate vulnerability to risks, (3) determine how to reduce 
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vulnerability (i.e., ad aptation); and (4) implement an adaptation 
strategy. Recently completed Canadian (Lemon et al. 2008) and 
U.S. (Julius et al. 2008) national adaptation studies provide some 
examples of climate change impacts and adaptation options.
A major challenge in taking adaptive actions is the un certainty 
in the magnitude and timing of future climate change. When will 
we know enough to respond, for example, which climate scenario 
should we plan for and what are the vulnerabilities of species 
and forest operations? We need to decide who “owns the risk” of 
failure when asking managers to respond to an uncertain future. 
     The size of the forested land base in British Columbia means 
that much of the forest will need to adjust without human inter-
vention. Of the approxi mately 62 million ha of forest in British 
Columbia there are about 38 million ha in the non-timber harvest 
land base (including parks, wilderness areas, and areas with op-
erational constraints) where forest management consists mainly 
of fire protection and conservation. The 24 million ha timber har-
vest land base is harvested at about 0.2 million ha per year. Most 
of the timber supply for the next 50 to 100 years will depend on 
how existing trees will respond in situ to changing climate and 
disturbance regime. Adaptation through facilitated migration on 
harvested areas will focus on the major commercial tree species 
and perhaps a few animal species, while most plants and animals 

will need to adapt as best they can. In some areas, adaptation to 
reduce the vulnerability of resources such as water quality and 
quantity and biological conservation will be the highest priority. 
Adaptive actions for forest and range management (Spittlehouse 
and Stewart 2003, Millar et al. 2007) can be classified as biologi-
cal or societal adaptation. The former involves deliberately adapt-
ing the ecosystems to a changing climate; the latter is adaptation 
of management and societal objectives in response to the effects 
of a changing climate on forest and range resources. Biological 
adaptation includes species selection, facilitated migration of 
species and provenances, stand management, creating fire-smart 
landscapes and forest carbon management. Societal adaptation 
includes developing policies to encourage adaptation, using more 
salvage wood, modifying wood processing technology, revising 
expectations on resource use, and revising conservation objec-
tives. It may be a number of years before extensive adaptive 
actions will be implemented “on the ground, in the forest.” In the 
meantime, raising awareness, capacity building and vulnerability 
assessments constitute important initial steps in the adaptation 
process. 
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