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Simplified Steps of Any Climate Change 
Adaptation Study

• Define the where, when and by how much
temperature, precipitation and other climate factors 
have changed in the past, and will change in the future

• Identify current vulnerabilities locally

• Assuming projections, how do the impacts and 
vulnerabilities then change?

• Given the risk associated
Do nothing (accept the risk)

Plan a solution (adaptation study)

Adapt (implement actions)



Even with Simplification of the Adaptation Process –

Where are we with the public perception of Climate Change?

A very recent Yale University 
study indicates:

Not very far unfortunately…

http://environment.yale.edu/climate/



• 63% believe that global warming is happening

• 8% have knowledge equivalent to an A or B, 
40% would receive a C or D, 
52% would get an F. 

• Gaps in knowledge and common misconceptions lead some people to 
doubt that global warming is happening

• Misunderstand the causes and therefore the solutions, and to be unaware 
of the risks. 

• Thus many lack some of the knowledge needed for informed decision-
making in a democratic society.

Some Yale Study Findings…



The Adaptation and Impacts Research 
Section (AIRS) of Environment Canada 
has a unique place…
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AIRS Study: Adaptation Needs



Environment Canada 
• Is currently investigating the development of an 

integrated ‘climate service’

• This is something that the US and many European met 
agencies have already implemented

• A one-stop shop for environmental info

• Will take some time to implement since still in the 
discussion phase

• Until then – sources are dispersed



Establishing the current climate:

• Length of record (30 years of data?)
• Continuous records
• Up to present?
• Is the station representative?
• How often have extreme events happened 

in the past?



Filling the gap for practitioners…

Observed historical climate data  

(www.weatheroffice.com)

Observed long-term climate data 
(Adjusted/Homogenized)

(www.cccma.bc.ec.gc.ca/hccd)

http://www.weatheroffice.com/


Establishing vulnerabilities:
Varies considerably by location – so local knowledge is important
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AIRS Study (Ontario Municipality Survey):
All Risks Facing Ontario Municipalities 
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Filling the gap… AIRS product:

Atmospheric Hazards  

(www.hazards.ca)
• Historical weather-related event 
frequencies across Canada

• Heat, cold, flood, tornado, 
hurricane, human health, wind, 
etc.

• Specific event listings

COMING SOON: 

hazard projections from GCMs

http://www.weatheroffice.com/


Filling the gap… AIRS product:

The Canadian Climate Change 
Scenarios Network (CCCSN.CA) 
(www.cccsn.ca)

• University Partnership

• GCM and RCM data, tools

• Added-value ‘Bioclimate 
profiles’ on degree days, 
frost/freeze, water budget, 
temperature exceedances, etc.

• ENSEMBLE results – an 
average of ALL GCM models for 
temperature and precipitation so 
no decision on which models to 
use

• NEW design of site to better 
reflect regional research



AIRS publications for Ontario

http://ontario.cccsn.ca/?page=
regional-main



Activity on 
the websites 
is growing



NEW – Making it local � the ‘Localizer’
For a customized summary report on climate change projections for your 
location, simply enter your town name here



What the ‘Localizer’ offers:

• No guesswork about which models of the 2 dozen available from the 
IPCC to select – the average of all is calculated

• For the standard 3 emission scenarios (A2-high,A1B-middle and B1-low)

• The standard deviation for each month is shown to give an idea of model 
uncertainty 

• Monthly change in temperature and precipitation for the 2020s, 2050s 
and 2080s from the closest long-term EC observation station

• Tabular format with historical (1971-2000) observations as the baseline 
and projected change

• Uses GCM data – NOT Regional models 

A quick and easy overview of projected local climate change



PARTIAL SAMPLE OUTPUT



Using ‘BIOCLIMATE PROFILES’ other details are 
available for the same locations as LOCALIZER

>25C, >30C, >35C
<0C, <-10C, <-20C

Not available for ensemble model – you must select a model to apply



CC projections: Can we answer everything?
• Some events we cannot determine from climate model 

projections and likely never will
- too fine a spatial scale AND temporal scale
A good example: tornado occurrence

• Statistical downscaling can help with some extremes, but 
requires some operational expertise not available to all –
Ontario Ministry of Environment is working on this issue.

• Sometimes all we have are historical trends…

This should not prevent us from making sound, ‘no regrets’ decisions!



Example: from hazards website



RCMs and Mean Precipitation:

MEAN - Accumulated Daily Precipitation (PCP) in mm/day

CRCM4.2.3
driven by
ERA-40

ARPEGE4.4
driven by
ERA-40

30-yr Winter (Dec-Jan-Feb) Climatology (1971-2000)

RCMs simulate more 
PCP on west coast 

(up to 2-5 mm/d), and 
less PCP along 

eastern and south-
eastern Canada 

(except ARPEGE: up 
to 1 mm/d)

BIAS:

Dr. P. Gachon, EC.



RCMs and Extreme Precipitation:

CRCM4.2.3
driven by
ERA-40

ARPEGE4.4
driven by
ERA-40

30-yr Winter (Dec-Jan-Feb) Climatology (1971-2000)

BIAS:

90th %tile of PCP, in mm/day

RCMs show strong 
negative biases (5-10 
mm/d) across most of 
Canada except along 

eastern and south-eastern 
Canada (strong positive 

biases for ARPEGE)

Dr. P. Gachon, EC.



How certain to we want/need to be? 
The IPCC has specific text for certainty:
• Unequivocal
• Virtually certain ( > 99%)
• Extremely likely ( > 95%)
• Very likely ( > 90%)
• Likely ( > 66%)
• More likely than not ( > 50%)
• Unlikely ( < 33%)
• Very unlikely ( < 10%)
• Extremely unlikely ( < 5%) 



It’s a question of risk

• Hazards Identification Risk Assessment (HIRA) can help 
rank priorities for action

• No regrets actions can be taken when opportunities are 
available (replacement of infrastructure with ‘upgrade’ 
may be cost-efficient today)

Conversely,
Some events we could
never build for…



Whats coming …

• EC is working on updating the current building code 
statistics with the CSA

• Intensity-Duration-Frequency (IDF) statistics for extreme 
rainfall

• EC/U.S. EPA –A binational climate change adaptation 
strategy for Lake Superior  

• Assemblage of a comprehensive impacts database 
relating impacts to meteorological observations

• Ongoing - Adaptation and Impacts Research Section 
has an extensive list of publications available

http://cccsn.ca/?page=regional-main



More…
• The next IPCC assessment (AR5) – with model data starting to come out 
next year

• EC will release a new updated version of its GCM – CGCM4/CanCM4

• New ‘Representative Concentration Pathways’ (RCPs) instead of the 
familiar A2, A1B, B1 will be used:

�RCP3  GHGs reduced ‘substantially’

�RCP4.5 GHGs stabilized before the year 2100

�RCP6 GHGs stabilized after 2100

�RCP8.5 GHGs continue to increase

We add this new database to the CCCSN as it becomes available

More RCP info:    http://www.iiasa.ac.at/web-apps/tnt/RcpDb



Thank you…

• AIRS acknowledges the assistance of our university 
partners, other government agencies and the private 
sector in facilitating research across Canada

• Contact:

AIRS_INFO@ec.gc.ca
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