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Adaptation to Climate Change Team
ACT is an SFU-based research program with three main objectives:
• Address climate change with a proactive, inclusive mindset that
acknowledges and works with people in communities, sectors and
eco-systems facing the impacts;
• Formulate policy recommendations through research, consultation and
dialogue, that will help to guide both the public and private sectors as
they meet the challenges of climate change;
• Build awareness of the need to ACT swiftly and knowledgeably to
address the impacts of climate change.
Five-year series of six-month sessions on
top-of-mind topics:
• Multi-stakeholder conferences plus policy
R&D
• Second session was Extreme Weather,
with partners Zurich Canada, BC Ministry
of Environment and AMEC Engineering.

Observed and Projected Changes in Climate
Warming trend of 1.4C over the last 60 years

Source: Environment Canada

Projected Changes in Climate
Projected changes in climate globally
(compiled from Intergovernmental Panel on Climate Change, 2007a - NB: conservative!)

Indicator

Change

Likelihood

Cold days and nights

Warmer and fewer

Virtually certain

Hot days and nights

Warmer and more frequent

Virtually certain

Heat waves

More frequent

Very likely

Hot extremes

More frequent

Very likely

Heavy precipitation events

More frequent

Very likely

Meridional overturning circulation of Atlantic Ocean

Slowdown (by 25%)

Very likely

Increase in area affected

Droughts

Likely

Tropical cyclones

More intense

Likely

Source: Natural Resources Canada, From Impacts to Adaptation

Extreme Weather - Severe Losses 1
• 1998 ice-storm in eastern Ontario, southern
Quebec and parts of the Maritime - 28 deaths
and over 900 injuries. Insured losses totaled
over $5.4 billion.
• 1996 flooding in southern Quebec destroyed
>1,000 homes, evacuation of 16,000 people,
damages in excess of $1.7 billion. 2009
Manitoba flood second worst on record.
• 2000 tornado in Pine Lake, Alberta killed 12,
injured > 140, estimated $30 million in
damages.
• 2006 extreme storm in BC cut power to
200,000 households, boil-water advisory for
record two million, cost $80 million in insured
losses, $2 million to clean up debris (trees) in
Stanley Park.

Extreme Weather - Severe Losses 2

• 2002 drought across Canada caused grain and oilseed loss of
$2.8 billion; crop insurance payments of $803 million; cost
Canadian economy over $5 billion.
• 2003 BC wildfires required the evacuation of 45,000; total costs of
roughly $700 million.
• 2009 BC wildfire season: record 85 percent of province faced high
or extreme fire hazard level. 17,000 residents evacuated;
government spent over $138.6 million to fight the fires. Vancouver
broke all time temperature records on July 29th only to break a
newly-set record on the 30th - 34C and 34.4C respectively.

Critical Infrastructure and Climate Change

Extreme weather damage to infrastructure is predicted to increase:
• Canada’s physical infrastructure aging; many structures and facilities
approaching or have exceeded their normal service life.
• Over 80 percent of Canadians living in urban areas of 10,000 or more.
• Small increase in the magnitude or intensity of extreme weather events could
bring about a major increase in damage to infrastructure systems.
• Interdependence of infrastructure systems = potential for complex failures.
The First National Engineering Vulnerability Assessment of Public Infrastructure
revealed the following regarding public infrastructure:
• Water resource systems vulnerable to heavy precipitation events and drought
conditions;
• Power supply systems vulnerable to ice storms and windstorms;
• Most buildings vulnerable to increased loads from snow and wind.

Designing Adaptation Policy
It’s getting worse: Munich Re: 2008 insured losses from
natural disasters totaled approx. US$45 billion (about
50 percent more than previous year).
Clear need for climate adaptation policies designed to
reduce vulnerability and strengthen capacity to cope
with impacts.
ACT designed recommendations to support policy
development at the community level and ways
provincial and federal governments can support this.
Central focus: disaster risk reduction, and where
possible prevention, of losses associated with extreme
weather.
Specific attention devoted to two policy fields that
especially vulnerable to extreme weather:
• Emergency management
• Infrastructure planning

Vulnerability
The extent of damage from extreme weather depends to a
great extent on a community’s vulnerability:
Exposure
• E.g. geography/energy infrastructure
Sensitivity
• E.g. vulnerable population groups/continuity of systems
Adaptive capacity
• Information
• Expertise and networks
• Fiscal capacity
• Political support

Key Adaptation Principles
ACT identified five key principles of adaptation policy:
• Intergovernmental collaboration
• Stakeholder engagement
• Assessment of current and future risk (exposure,
sensitivity, adaptive capacity
• Acting strategically
• Mainstreaming

Extreme Weather Adaptation Measures
Concepts and adaptation measures in response to Extreme Weather Events
Share loss

Spread losses among wider population

･insurance
･relief and rehabilitation programs

Modify events

Implement measures to control or contain hazards

･flood protection (dykes; levees)

Prevent effects

Protect people and systems from hazards

･land-use regulation
･warning systems

Reduce impacts

Build resilient infrastructure; reduce demands on
infrastructure to free up capacity

･increase robustness
･plan for swift recovery
･water or energy conservation

Change location

Relocate people and property from hazard-prone
areas

･incentives to relocate
･public acquisition of exposed properties

Research

Invest in research to identify new adaptation
methods

･pilot projects
･engineering research for code
development

Education

Information and public education campaigns to
encourage behavioural change

･website; pamphlets
･seminars; workshops

Source: Climate Change and Extreme Weather: Designing Adaptation Policy, Dan Henstra and Gordon McBean

Key Instruments/Tools
• Planning
Incorporate adaptation lens to inform long-term decisions that reduce
vulnerability and enhance adaptive capacity, e.g. land-use planning can limit
exposure of key assets.

• Insurance
- Will play an important role, e.g. adaptive adjustments during rehabilitation of
insured structures
- Variable, risk-based premiums can offer incentive to reduce risk/relocate
- However, failing to address underlying vulnerability issues will limit
effectiveness of insurance as an adaptive tool - must be incorporated into a suite
of complementary measures.

• Codes and standards
Building codes and standards can be a
powerful adaptation tool if climate change
is incorporated as a risk factor. Canada
National Building Code periodic revisions
provide opportunities to mainstream
adaptation into construction.

Overarching Policy Recommendation
Number One

The Government of Canada should take
the lead in addressing the risk of extreme
weather associated with climate change
by establishing a permanent scientific and
technical working group with provincial
participation.

Overarching Policy Recommendation
Number One (cont.)
1.1 Share information and co-ordinate adaptation policies and programs.
1.2 Promote dialogue between government and private-sector infrastructure
providers to identify effective and efficient adaptation measures for existing
infrastructure, including the risk of more frequent and intense extreme weather
events.
1.3 Partner with professional associations to mainstream adaptation principles
into the work of practitioners.
1.4 Examine the role of insurance in climate adaptation for extreme weather
events, and map out solutions to the challenges insurers face in developing
products to support climate adaptation.
1.5 Incorporate adaptation into the National Disaster Mitigation Strategy and
federal and provincial environmental assessment processes.
1.6 Examine how the principles of climate adaptation can be incorporated into
codes and standards to build resilience to future risks.

Overarching Policy Recommendation
Number Two

The Government of Canada should
establish a Climate Action Centre, which,
through partnerships with provincial and
municipal agencies, will focus national
attention on climate hazards and promote
adaptation planning.

Overarching Policy Recommendation
Number Two (cont.)
2.1 Review current resources allocated to observation
and monitoring to ensure that comprehensive, highquality climate and weather information and
projections of changes is collected, analyzed and
disseminated to provincial agencies and communities.
2.2 Establish an integrated, multi-hazard National
Public Alerting System and Climate Information
Service, to ensure that timely warnings of climate
hazards and information on protective actions are
delivered to emergency response organizations and
individuals.

Overarching Policy Recommendation
Number Three
Provincial and local governments

should: incorporate climate
adaptation principles into
infrastructure design and land-use
planning decisions in order to
reduce exposure and vulnerability to
extreme weather events.

Local governments should

assess both their current
vulnerability to extreme weather
events and the risks posed by
climate change, and develop an
adaptation strategy using risk
management as a framework to
prioritize actions targeted at
climate-related risks.

Overarching Policy Recommendation
Number Three (cont.)
3.1 Incorporate climate adaptation as a priority in OCPs.
3.2 Ensure resilience to future risk is anticipated by requiring climate
adaptation planning as a precondition for development approvals.
3.3 Prioritize actions to reduce vulnerability of existing infrastructure.
3.4 Undertake an integrated approach to infrastructure and land-use
planning, designing within nature’s limits; distributing infrastructure such
that it is not singularly vulnerable to extreme weather events; and
recovering water, energy and other resources rather than relying on new
supplies that can be affected by extreme events.
3.5 Plan and test procedures to evacuate people from areas at risk, to
minimize the exposure of residents during an emergency.
3.6 Plan for the continuity of municipal services during an emergency and
for increased demand from residents.
3.7 Establish a public hazard education program to inform citizens and key
stakeholders about extreme weather events and the protective measures
they should take to reduce their vulnerability.
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For more information about ACT, and to download
the report on Climate Change Adaptation and
Extreme Weather, please go to:

www.sfu.ca/act
ACT thanks session partners Zurich Canada, BC
Ministry of Environment, and AMEC Engineering

THANK YOU FOR ATTENDING THE

CONFERENCE
ENJOY THE REST OF YOUR CONFERENCE!

