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General awareness

Targeted engagement

Focussed awareness

In-depth analysis

Raising awareness

Engaging decision-makers
through strategic partnering

Identifying
threats and opportunities 

Identifying and evaluating  
options  

Unawareness

Decision point
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Decision-makers need to be 
aware of how climate 
variability/change will manifest 
itself...

ÅIntense precipitation
ÅShifts to timing of seasons
ÅIncreased temperatures 
(seasonality)
ÅDroughts
ÅWind events

...and how those climate 
hazards will translate into 
impacts and risks for the 
community

ÅFlooding
ÅHeat stress
ÅDegraded water quality
ÅWater shortages
ÅEcosystem damage
ÅHuman health
ÅFood supply

Increasing???
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May be a greater need for contingency planning and workforce, 

health and safety may arise owing to changes in working 

conditions and disease patterns.

Insurance and Investment Risk

Standard & Poorôs (S&P) is enhancing its ratings process for 

organizations (including municipalities) through an enterprise risk 

management (ERM) review ïincluding environmental and 

weather risks.

.

Banks are beginning to integrate consideration of physical risks 

into lending and investment decision-making.



Legal Liability?

Are the effects of climate change óreasonably 

foreseeableô?
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Integrated

Impact

Vulnerability

Policy

Risk



What are the expected impacts of climate 

change on natural and human systems?
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+/- uses scenarios developed by experts;

+ impacts to natural systems;

+ presents different spatial and temporal scales.

-compounding uncertainty (downscaling);

-science heavy;

-intense computing resources and time.
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What is the risk (probability X consequences) associated 
with a specific climate change impact?

What are the greatest risks related to climate change?

+ recognizes residual risk;

+ prioritization and acceptable vs. managed;

-management comes next;

-technological solutions
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Very Unlikely 

to Happen

Occasional 

Occurrence

Moderately 

Frequent
Occurs Often

Virtually 

Certain

Frequency/Probability

Extreme risk:  

Immediate controls 

required

High risk: High 

priority control 

measures required

Moderate risk:  

Some controls 

required 

Low risk: Controls 

not likely required

Negligible risk: 

Do not require further 

consideration

Bruce et al, 2009



To what degree is the system susceptible to or unable to 
cope with the effects of climate change?
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+ uses climate and non-climate 

stressors;

+ broad participation;

+ context specific vulnerabilities;

+ draws from experience;

-only an assessment;
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Å Increase capacity to deal with climate impacts:
ï Increase resilience

ïeconomic diversification

ïnew institutional arrangements

ÅLŘŜƴǘƛŦȅ άƴƻ-ǊŜƎǊŜǘǎέ ƳŜŀǎǳǊŜǎ ǘƘŀǘ ǊŜŘǳŎŜ ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀƴŘ 
address other priorities:
ï{Ŝŀ ƭŜǾŜƭ ǊƛǎŜ Ҧ ŜŎƻǎȅǎǘŜƳ ǊŜǎǘƻǊŀǘƛƻƴ

ï5ǊƻǳƎƘǘ Ҧ ŀƭǘŜǊƴŀǘƛǾŜ ŎǊƻǇǎ

ïIŜŀǾȅ ǇǊŜŎƛǇƛǘŀǘƛƻƴ Ҧ ǇŜǊƳŜŀōƛƭƛǘȅ

ïIŀōƛǘŀǘ ǎƘƛŦǘǎ Ҧ ŎƻƴƴŜŎǘƛǾƛǘȅ



Step 3: Estimate future scenarios for both climate and non-climate stressors

Step 4: Estimate future vulnerability

Step 5: Assess risks from climate change using Delphi Method

Step 2: Assess current vulnerability

Step 1:  Build team, engage experts and identify indicators

Step 7: Implementation of adaptive measures

Step 6: Develop risk reducing measures (adaptation measures)
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How effective are our policies, programs, and projects 

given a changing climate?  

Do our current policies increase or decrease vulnerability?
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+ can evaluate benefits to adaptive capacity;

+ helpful to identify how to enable adaptation;

-may focus solely on existing plans and not emerging 

issues;

-needs to advise necessary changes.



How will the adaptation measures we take today affect our 
future vulnerability?  

How will adaptation measures appropriate for our 
community affect other communities?  

How will adaptation measures affect the economy?
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+ considers economic, social and environmental aspects;

+ recognition of varied geographic and temporal needs;

+ recognizes complexity of adaptive responses.

- the need for multidisciplinary and multiple expertise.



Adapting to Climate Change and 
Climate Variability

Municipal Planner Engineers Municipality Specialists

CIP Engineers Canada, CSA
(PIEVC, IDF)

CSA, ICLEI, CAP, Bruce/Egener
(Case Studies, Guides,
Risk Management)

IBC, ICLR, TPH, HC

POLICY



éand many more
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