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Life & times…

Canadian Climate Centre, AES (1992-1993)

Adaptation & Impacts Research Section S&TB (2010-2011)

Adaptation & Impacts Research Group MSC (1999-2005)

Adaptation & Impacts Research Division S&TB (2005-2010)

Environmental Adaptation Research Group AES (1994-1998) 

wallpaper.imcphoto.net

Meteorological Research Division S&TB (2011-?)



Collaborations and co-locations

• Geography & Environmental Management

• Environment & Resource Studies

• School of Planning

• Civil & Environmental Engineering

• Sociology

• Economics

• Psychology

• Applied Health Sciences and School of Public Health

• Other universities and research centres



Across and between disciplines



Although under a climate change 
umbrella, it’s mostly about the weather…



What is social science?

PHYS. & NAT. SCIENCES         SOCIAL SCIENCES HUMANITIES

• Anthropology

• Communication Studies

• Economics

• Geography

• History

• Political Science

• Psychology

• Sociology



Different approaches to risk
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Contextual Factors Affecting Risk Perception

Renn 2008, based largely on work of Fischhoff, Slovic and colleagues; interpretation added

Toronto snow emergency in 1998Increases quest for social 
and political responses

Blame [trust]

Tornadoes, hurricanes seen as 
much more serious than day-to-day 
weather

Decreases risk toleranceDread

I’ve driven in this weather before 
and not been in an accident

Increases risk toleranceFamiliarity

Risks associated with weather and 
natural phenomena generally seen 
as involuntary

Increases risk toleranceVoluntariness

Municipality will have the 
roads/sidewalks cleared and salted 
before my trip

Depends upon confidence in 
institutional performance

Institutional 
control

Overestimation of one’s ability to 
drive in poor weather

Increases risk tolerancePersonal control

Natural Hazard InterpretationInfluenceCharacteristic



What is social science?

“…the goal of social science is to uncover 
proximate causes of behaviour.” (Elster 2010)

• No universal social theory akin to those developed in the 
physical sciences (myth of the rational actor)

• Theories of the “middle-range” and “contextualized 
conceptualizations”

Objectives: Description, explanation, and prediction



Data and methods

Original data collection
• Surveys and questionnaires (various 

sampling designs)

• Structured, semi-structured, 
unstructured interviews

• Focus groups

• Direct observation (overt, covert; in situ, 
remote)

• Experimentation and simulation

Secondary data collection
• National, regional or thematic 

censuses/surveys (e.g., Canadian 
Community Health Survey)

• Government, media, industry or non-
governmental records (e.g., 
newspaper reports) 

• Mining past research (for meta-
analyses, benefit/impact transfer 
functions)

Research design and analytical methods
• One-shot case studies are common, also quasi-experimental designs for field trials, 

simulations, and secondary data analysis
• Various statistical methods (descriptive, correlational, inferential), content analysis, 

and qualitative techniques used



Survey example

Source: Ekos, 2011 (Weather and Environmental Services Quality 
of Services survey)



Content analysis example



Social science contributions to/from the 
“weather enterprise”

• Justification for past and planned investments

• Complementary role in the selection, design, testing, implementation and 
evaluation of system changes/improvements (publication quantity and quality; standard 
verification procedures; simple measures of public use, awareness, satisfaction)

• Advancement of broader social science theory, conceptualization, and 
analytical methods



Specific questions, example studies

• What are the social and economic impacts of weather-related hazards?
- relative to a problem/decision scale and outcome-oriented

- establishes a baseline, priority and order

- reveals exposure and other characteristics relevant to decisions (e.g., 
magnitude, frequency, duration, severity, location and extent, timing, 
interactions)

• How much of the impact can be affected by improved weather and related 
risk information and associated services?

- basis for estimating social and economic value

- assumptions concerning information, behaviour, and outcomes



Ranking of selected causes of weather-related fatalities

1. Ambient air pollution

2. Motor vehicle collisions

3. Exposure to heat 

4. Exposure to cold

5. Snow avalanche

6. Lightning

7. Flooding

8. Tornadoes

Slips and falls?

Specific questions, example studies



Lightning injuries and costs

• Common meteorological hazard yet little current Canadian information on baseline 
risks/costs

• Investment in CLDN and climatological, detection, and forecast information—basis 
for planning, design and evaluation from the user’s perspective



Lightning injuries and costs

Mills, B., D. Unrau, L. Pentelow, and K. Spring 2010. Assessment of 
lightning-related damage and disruption in Canada, Natural Hazards, 
52(2):481-499. 

Mills, B., D. Unrau, C. Parkinson, B. Jones, J. Yessis, K. Spring, and 
L. Pentelow. 2008. An assessment of lightning-related fatality and 
injury risk in Canada, Natural Hazards, 47(2):157-183.



Lightning injuries and costs



Lightning injuries and costs

Methods

• Collection of government data and development of media report 
database

• Simple filtering and statistical analyses of data

• Spatial and temporal extrapolation and aggregation to develop national 
estimates



Mortality and morbidity data sources



Fatalities and rates
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Sources: Statistics Canada, vital statistics; Lopez & Holle, 1998



Injuries

Source: Canadian Institute for Health Information (CIHI)



Fatality rates
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Lightning-related fatality/injury estimates

• 9-10 deaths and 90-160 injuries per year

• Lightning mortality has declined significantly over the past century 

• The majority of lightning-related fatalities and injuries in Canada occur 
in Ontario. With the exception of B.C., the distribution of fatalities 
reflects current provincial population and CG lightning frequencies 

• Most lightning-related fatalities and injuries occur during the June-
August summer season. The Thursday-Saturday period accounted for 
almost 55% of all fatalities and over 70% of all injuries, most likely 
related to higher rates of participation in outdoor activities. 

• Most victims are male, less than 45 years old, and engaged in outdoor 
recreational activities when injured or killed in a lightning incident 



Cost/loss estimates



Value of the National Doppler Radar Program 

Cost-benefit analysis by Vodden and Smith (2003)

• Benefits assessed using contingent valuation and 
benefits transfer approaches

• Stratified random sample of over 1000 households 
surveyed via telephone interview to determine 
WTP for improved services above and beyond the 
annual $11 in taxes already paid 

• Subset of individual decisions examined using 
transfers from existing studies to estimate benefits 
of reduced motor vehicle collisions and hail 
damage, and efficiencies in winter road 
maintenance and truck routing



Value of the National Doppler Radar Program 



A work (plan) in progress

• Assess current situation, use and need for societal and economic
research (various elements of the system within EC; key weather-
sensitive agencies, organizations and sectors within Canada; and
the international community)

• Establish a social and economic research framework and virtual 
network of interest and expertise to guide the selection of 
particular applications

• Longer term goal is to populate the framework with studies that 
produce immediate value to ASTD (e.g., evaluations of current 
research projects) and MSC (e.g., cases based on signature 
projects) and contribute to the development of new and better 
methods.



A work (plan) in progress

Two sets of potential studies envisioned:

• Large projects that are national in scope and/or involve 
considerable resource and effort (2+ years)

• Meteorological Research Division/MSC projects that are smaller in 
scope but with potential to expand as warranted (6 months to 1.5
years)



A work (plan) in progress

Type 1 example: Sensitivity of the Canadian economy to weather

• Estimates the sensitivity of annual gross domestic product at the national 
and provincial levels in Canada using the general empirical approach 
adopted by Lazo et al. (2011)

• 12 sectors: agriculture; communications; construction; finance, insurance, 
and real estate; manufacturing; mining; retail trade; services; 
transportation; utilities; wholesale trade; and government services. 

• Results will provide a first order approximation of the weather sensitivity of 
the Canadian economy by sector and province, and at the national
aggregate level (by percent and in absolute terms, $xx billion).

• Provides an initial baseline against which the impact of improved weather 
information can be derived and a starting point for the evaluation of sub-
regional, disaggregated, and interactive effects.



A work (plan) in progress

Type 2 generic approach

1. Identification of a new, changing, or proposed technology, capacity, 
infrastructure, or investment for which we require an understanding of 
potential societal use and/or economic value in decision-making

2. Define, characterize and quantify where possible the historic, existing and 
potential uses, decision-makers, problems or opportunities that are of 
primary importance (safety, livelihood, economic and environmental 
damage; number affected/exposed)

3. Select a subset of uses, users, and problems for detailed decision 
analysis
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A work (plan) in progress

Type 2 generic approach

4. Develop a tailored experimental approach, using multiple methods and 
sources of data where feasible, to discern the impact of the improved 
system, model, forecast, service, etc. relative to an established basis for 
comparison. 

5. Conduct a sensitivity analysis to ascertain the effects of the assumptions 
and methods adopted.

6. Translate results to an economic value as appropriate and required.

7. Report, interpret, publish and communicate results

8. Assess need for further monitoring and research
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A work (plan) in progress

Type 2 potential project topics that have been identified

• The existing and potential value of sub-seasonal to seasonal weather and related 
risk forecasts in Canada: Comparison of deterministic and ensemble-based 
prediction systems

• Evaluation of changes to the Canadian Lightning Risk Display (CLRD), associated 
CLDN services, and incorporation of lightning forecast information

• Analysis of the impact of vigilance and other early warning/nowcasting systems on 
decision-making and behaviour in Canada

• Benefits of an enhanced Great Lakes-St. Lawrence River prediction system

• Urban-scale applications of high resolution land surface classification and meso-
scale models: Costs and benefits

• A societal impact perspective to data denial and targeted observations: Reanalysis 
of past experiments



Discussion

Especially ideas regarding possible projects


