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Executive summary

The report sets out the five-year research and engagement plan for the Institute for 

Catastrophic Loss Reduction (ICLR) for the period 2017 through 2021. First and 

foremost, the Institute will focus on providing research that supports action by public 

and private sector decision-makers working to reduce the risk of loss and damage 

due to natural hazards. The plan is developed around five priority hazards – water, 

earthquake, severe wind, interface wildfire, and hail. Second, ICLR will share its 

findings through a proactive engagement program. Communications will target the 

insurance industry, municipal decision-makers, homebuilders, and the public.

In particular, over the next five years ICLR will address four priority issues:

•	 Guide actions to reduce the risk of basement flooding

•	 Champion the construction of disaster-resilient homes

•	 Support efforts to enhance the resilience of existing homes

•	 Identify options to expand the role of private insurance

First, Canadians experience more than $2 billion a year in damage from basement 

flooding. This is the largest ongoing loss in Canada triggered by natural hazards. 

Moreover, climate change will increase the frequency and severity of extreme rainfall 

events, increasing the expected losses unless current practices change. Most water 

damage is preventable through a combination of lot-level action by property owners 

and investments by local governments. Over the past decade, ICLR has established 

itself as the leading authority on basement flood risk reduction. Over the next five 

years, ICLR will maintain its leadership in risk reduction research while increasingly 

focusing on sharing our findings to support investments by local officials and actions 

taken by property owners. We seek to largely eliminate the risk of basement flooding in 

new homes, and champion cost-effective actions to reduce the risk for existing homes.

Second, ICLR, in partnership with the Insurance Bureau of Canada, seeks to promote 

the construction of new buildings that are resilient to damage from natural hazards. 

The Institute is the only organization in Canada that has identified specific changes 

in home design and construction that would reduce the risk of damage from hazards 

that include water, severe wind, and wildfire. We seek to inform homebuilders, 

building owners, and building code officials that little or no cost changes during initial 

construction have the potential to significantly enhance disaster-resilience. ICLR will 

work with homebuilders and building owners to inform them about the benefits of 

change, with local governments to establish local by-laws and regulations to guide new 

development, and with provincial building code officials. We will also explore issues 

related to enforcement of building codes, seeking to influence the disaster-resilience of 

new buildings.

Third, 75 percent of the existing homes in Canada were built more than 25 years ago, 

and the government of Canada estimates that more than 40 percent of these homes 

need repairs beyond regular maintenance. The poor record of many Canadians 

caring for their homes increases the risk of damage from hazards, but also represents 

ICLR Executive Director Paul Kovacs speaks at 

ICLEI Canada’s Liveable Cities Forum 2016 in 

Halifax, Nova Scotia.



an opportunity to promote investments in resilience. ICLR research shows that it is 

typically more expensive to add loss prevention features into an existing home than 

for a new home, but this difference is lower during repairs or a rebuild. The Institute 

created the Insurers rebuild stronger homes program to detail best practices during a 

rebuild. Over the next five years, the Institute will continue to develop its outreach 

program for existing homeowners. This will include our Showcase homes program 

where homes and buildings in more than a dozen communities across Canada have 

been retrofitted to reduce the risk of damage from local hazards. ICLR also provides 

homeowners with self-assessment tools to measure their risk of damage from 

basement flooding, earthquakes, severe wind, winter storm, and wildfire. A priority for 

the Institute will be to make our risk assessment tools and risk reduction advice more 

accessible to homeowners.

The Bank of International Settlements reports that uninsured losses 

account for the majority of the economic disruption experienced 

by society as a result of a disaster. ICLR estimates that about 		

40 percent of the disaster damage in Canada since 1980 was covered 

by private insurance. Some of the residual losses, particularly 

residential flood damage, were covered by disaster assistance 

programs, while the remaining losses were not covered. The 

Insurance Bureau of Canada is addressing some issues through its 

government relations and consumer relations efforts, including 

residential flood and earthquake coverage. Research by the Institute 

would seek to complement this work and may assess issues like the 

information needed to extend the emerging residential flood 

insurance coverage to also include coastal hazards, understanding 

why so few Canadians purchase earthquake insurance in Eastern 

Canada, exploring why governments do not insure public 

infrastructure, and a comparison of the role of private insurance 

for disaster management in Canada relative to that in other countries. The Institute 

would focus on research to assess the potential for a greater role for private insurance 

to support the management of disaster risk in Canada.

Across each of these four elements, the Institute will work to increase the efforts 

of Canadians to protect themselves from the risk of loss due to natural hazards. In 

particular, ICLR will work to develop a comprehensive tool to help homeowners to 

measure their risk of damage, and provide advice on best practices for risk reduction.

The effective management of the risk of loss from severe weather, flooding, and 

earthquake will be a critical issue for the insurance industry and governments across 

Canada over the next five years. The Institute for Catastrophic Loss Reduction has 

established itself as centre of excellence and a valued source of knowledge about 

best practices for risk reduction. This strategy sets out an ambitious research and 

engagement program for the Institute over the next five years, a program we are 

confident we can successfully complete given our performance over our first 19 years.

ICLR Managing Director Glenn McGillivray speaks at 

the Climate Reality Project Training held in Toronto, 

Ontario in July 2015.
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State of play

The mission of the Institute for Catastrophic Loss Reduction is to reduce the risk of 

fatalities, injuries, and property damage from earthquakes and severe weather. It is 

useful to explore the progress made since the Institute was established in 1997, almost 

20 years ago, by the member insurers of the Insurance Bureau of Canada. In brief, the 

risk of disaster fatalities in 	Canada is low and falling, while the risk of property 

damage is low but rising. Much of the disaster damage to property in Canada is 

preventable if decision-makers apply the risk reduction knowledge developed by the 

Institute. A major challenge is to get decision-makers to apply emerging and existing 

knowledge to further the risk of loss from natural hazards.

The Government of Canada, through the Canadian Disaster Database, reports that 	

691 Canadians were killed as a result of 71 severe weather and geological events over the 

past 25 years. The number of Canadians killed each year by disasters was ten-fold 

higher when ICLR was established than has been experienced in recent years. The 

Centre for Research on the Epidemiology of Disasters (CRED) reports that disaster 

fatalities in Canada are among the lowest in the world when measured as a share of the 

population, and is the lowest among the ten largest economies including the United 

States, Britain, Germany, France, and Japan. Actions ICLR has championed to reduce 

the risk of fatalities include calling for enhanced warning systems, prohibiting 

construction in zones of high risk, promoting better building codes, and public 

awareness of disaster risk. Canada’s record on disaster fatalities is strong and has 

improved since ICLR was formed.

Canada is identified as having very low risk of disaster damage to property in the 

United Nations’ 2015 World Risk Report. Canada ranks 141st of 171 countries assessed 

in terms of reported economic damage due to floods, storms, earthquakes, and 

drought. Disaster damage in Canada has been lower than in the United States, United 

Kingdom, and Japan; and similar to that of Germany and France, when measured as a 

share of GDP. However, data from the Insurance Bureau of Canada, the Canadian 

Disaster Database, and a number of other sources show an alarming increase in direct 

damage from disasters over the past twenty years. Data provided by Munich Re and 

Swiss Re show that the trend of rising losses in Canada has also been experienced in 

other countries around the world.

In 2016, Canada experienced its largest disaster loss event with the wildfire in Fort 

McMurray, Alberta. Another large loss event, flooding in Calgary, occurred in 2013. 

Adjusted for inflation and population growth, there has been a disturbing trend 

towards increases in the frequency and severity of disaster events across Canada. 		

This is evident in rising insurance claims paid and also disaster assistance payments 	

by governments. Some factors contributing to the increase in losses include change in 

the climate (which is expected to bring more frequent and severe storms) aging public 

infrastructure and buildings, and population growth in zones of high risk. Research 

and outreach efforts by ICLR seek to directly address these underlying drivers that 

have been increasing disaster damage in Canada.
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The ICLR approach

ICLR is a world leader in disaster risk reduction research and outreach. Thousands of 

hazards strike in Canada each year. The Institute works to understand when buildings 

and communities are vulnerable and at risk to experience loss from natural hazards. 

We use this knowledge to identify and champion actions to reduce the risk of damage 

and increase resilience. ICLR’s research team believes that most disaster losses can be 

prevented through the application of our findings to reduce vulnerability and promote 

resilience. Our knowledge about reducing the risk of loss from extreme rainfall, wind, 

wildfire, hail and other severe weather hazards also contributes to the national and 

international discussion about adapting to climate change and the promotion of 

sustainability.

Disaster risk management begins with an assessment 

of the risk of hazards and the study of vulnerability to 

hazards. ICLR research team members have expertise in 

hazard mapping and risk mapping.

ICLR works proactively to assess each of the major 

hazards identified by its member insurers – water, 

earthquake, wind, wildfire, and hail. The Institute 

encourages trans-disciplinary analysis to understand 

the vulnerability of buildings, infrastructure, and 

systems to damage. Evidence indicates that there is a 

greater knowledge gap for design and construction best 

practices for homes relative to the extensive engineering 

information available for the construction of engineered 

buildings and public infrastructure. Accordingly, ICLR 

places great priority on research to reduce the risk of 

damage to residential buildings.

The Institute supports research in the controlled 

conditions of a laboratory, forensic examination of 

damage when a disaster strikes, and pilot studies to 

showcase retrofit options. Over its first 19 years, ICLR 

has focused the majority of its research on engineering 

and science issues. The Institute seeks clear evidence about the best design and 

construction practices to reduce the risk of damage from earthquakes and extreme 

weather hazards.

Increasingly the Institute plans to also study behavioural issues. Why do some property 

owners take better care to maintain their homes and invest in protection measures 

like backwater values? Why do some community leaders actively champion disaster 

risk reduction, including implementation of a storm water master plan? Initial 

work on behavioural issues includes the ICLR Cities adapt series of reports. Each 

report provides 20 case studies celebrating local leadership and encouraging similar 

adaptation practices by other communities.

ICLR Executive Director Paul Kovacs (top right)

speaks to Canada’s Premier’s at the Quebec 	

Summit on Climate Change held in Quebec City 	

on April 14, 2015. 
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As a research institute, ICLR does not control the choices made by private and public-

sector decision makers. The Institute seeks to influence decision makers through 

the provision of high quality research and outreach programs. We support an active 

workshop program, publication of influential reports, and an active speaker program. 

The Institute includes a world-class research team of recognized international leaders. 

This includes leadership with the International Council for Science, UNESCO’s 

International Flood Initiative, and the Intergovernmental Panel on Climate Change.

The Institute is committed to trans-disciplinary research to provide novel solutions 

to current issues. Moreover, ICLR uniquely addresses a broad range of hazards, using, 

for example, best practices in flood damage reduction to generate new approaches to 

reduce the risk of wildfire losses. ICLR is an International Centre of Excellence under 

the Integrated Research on Disaster Risk program sponsored by the International 

Council for Science.

In particular, research and outreach by the 

Institute supports decision-makers working to 

address the four priorities for action set out in the 

United Nations’ 2015 Sendai Framework:

•	 Understanding disaster risk

•	 Strengthening disaster risk governance

•	 Investing in disaster risk reduction

•	 Building back better in recovery

ICLR has earned a solid reputation for its 

expertise in building resilient communities, 

becoming the ‘go-to’ organization media 

outlets call when they require comment on 

topics related to disaster risk reduction. 
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Governance

The Institute for Catastrophic Loss Reduction was founded in 1997 by the Insurance 

Bureau of Canada. It began operations in Toronto as an independent, not-for-profit 

research institute. Letters Patent were received in 1999 and the Institute was 

incorporated under the Canada Corporations Act. Also in 1999, ICLR established a 

formal partnership with the University of Western Ontario (since renamed Western 

University) and opened an office on campus.

Oversight of the Institute is the responsibility of ICLR’s Board of Directors. The 

Board includes up to fourteen members – between three and ten members elected by 

members of the Institute; between one and three members appointed by the President 

of Western University; and the Executive Director. Directors are elected annually at the 

annual general meeting of members.

The Board sets the strategic direction of the Institute; prioritizes issues to be addressed; 

builds consensus among the membership; represents the interests of the insurance 

industry; ensures that the operations of the Institute are effective and efficient and 

guided by the Institute’s mission; and, evaluates, on a regular basis, the performance of 

the Executive Director.

The Board established the Insurance Advisory Committee in 2008 to provide a forum 

for the Institute’s senior researchers to work directly with insurance industry leaders to 

guide ICLR’s research and communications work. 

The Board has retained responsibility for audit, nominations, and all other governance 

activities. Board Guidelines set out how business is conducted by the Board. The 

Guidelines were prepared to assist all Directors, with a particular focus on new 

Directors, as they work to ensure that the Board is run effectively and that the interests 

of the membership are protected.

Each year, the Chair disseminates a questionnaire asking Board members to comment 

on the performance of the Board of Directors as a whole and whether it has fulfilled 

its objectives. The Chair summarizes the input of all directors on an anonymous basis 

and reports to the full Board of Directors. The questions raised are suggestions of the 

types of issues Directors may want to consider, however Directors are encouraged to 

comment on any issue regarding Board of Director performance.

Finally, the Board is continuously involved in strategic planning for the Institute. 	

The first meeting each year the Board dedicates to strategic planning. In addition, 

each spring the Board reviews the Institute’s performance with respect to its financial, 

human resources, research and communications. Each fall, the Board discusses 

and determines the plan and budget for the coming year, within the context of the 

established five-year strategy.
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Insurance Advisory Committee

The Insurance Advisory Committee is the quarterly forum where member insurers and 

researchers meet to discuss research findings and information needs to support reduction 

in the risk of damage from flood, severe weather and earthquake. The Committee advises 

the ICLR Board of Directors about the priority hazards that should be addressed by 

ICLR, and the major research and outreach objectives that should be put into place to 

ensure that Institute objectives are being met. The Committee provides a forum to 

discuss and explore emerging issues and implementation challenges. It also supports 

engagement of partners in discussion about their needs and opportunities, particularly 

officials from local government and home builders.

Kevin Smart (Aviva) and Jocelyn Laflamme (Desjardins) co-chair the Insurance Advisory 

Committee. Senior ICLR researchers are invited to attend all meetings and member 

insurers are invited to send one or more participants to Committee meetings.

The four priority research and outreach issues currently addressed by the Committee are:

•	 Guide actions to reduce the risk of basement flooding

•	 Champion the construction of disaster-resilient homes

•	 Support efforts to enhance the resilience of existing homes

•	 Identify options to expand the role of private insurance

The meetings focus on research priorities for water damage (January); wildland fire 

(May); urban earthquake (September) and severe wind/hail (November). All meetings 

address ICLR’s work on building codes. A priority issue for the Committee involves 

integrating ICLR’s Insurers rebuild stronger homes program into insurance industry 

practice. Small investments, like a backwater valve or hurricane straps, can significantly 

increase the resilience of homes to damage from extreme weather and earthquakes. 	

These enhancements can be added during initial construction, during reconstruction 

following a loss, or – in some cases – as a retrofit to an existing home.

The industry, through ICLR, has an established program – Designed for safer living 

– providing advice to builders and code officials about opportunities to enhance the 

design and construction of new homes. ICLR has a program providing advice to existing 

homeowners – Showcase homes – tested through retrofits in more than a dozen 

communities across the country. Insurers rebuild stronger homes – sets out a plan for ICLR 

to support member insurers that includes mitigation elements in their response to claims.

ICLR research indicates that the cost of building disaster resilient homes is lowest during 

initial construction or during a major rebuild, and highest for existing homes. This is 

most evident for wind and earthquake as the resilience features should be included in the 

structure of the home. These differences are less of a concern for water damage and 

interface wildfire.

Promotion of disaster resilient homes is consistent with the insurance industry’s proud 

history of promoting fire prevention, road safety and crime prevention. Including 

mitigation elements when responding to policyholder claims will strengthen the 

industry’s advocacy for reform in building codes.
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Committee members

Jocelyn Laflamme (Desjardins) Co-Chair

Kevin Smart (Aviva) Co-Chair		

Tracy Waddington (ICLR) Secretary

Research members

Gail Atkinson (Western University)

Sophie Guilbault (ICLR)

Horia Hangan (Western University)

Hanping Hong (Western University)

Greg Kopp (Western University)

Paul Kovacs (ICLR)

Gordon McBean (Western University)

Glenn McGilivray (ICLR)

Dan Sandink (ICLR)

Slobodan Simonovic (Western University)

Doug Woolford (Western University)

Insurance members

Howard Bogach (Tarion)

Julie Campbell (NBFC)

Ian Currie (Wawanesa)

Paul Cutbush (AON Benfield)

Lorenzo DiIorio (Swiss Re)

Gina Ferris (Sirius Group)

Ed Forbes (Dufferin Mutual)

Robert Graham (Guy Carpenter)

Don Greer (Ecclesiastical)

Balz Grollimund (Swiss Re)

Pauline Harrison (RBC)

Marilyn Horrick (GCNA)

Don Keefe (Temple)

Kunal Joarder (AIR Worldwide)

Francois Langevin (TD Assurance)

Gerry Lashley (Intact)

Randy MacFarlane (Coachman/SGI)

Glenn Matheson (Gore Mutual)

Justin Moresco (RMS)

Joe Murison (The Commonwell)

Rocco Neglia (Economical)

Jo-Anne Polidoro (Chubb)

Alison Porter (SCOR)

Natalia Silva (Co-operators)

Barb Villeneuve (Travelers)

Pat White (Peace Hills)

Daryl Wiebe (Marsh)

Kyle Winston (CRU Adjusters)

Wayne Wyborn (Portage Mutual)

Rich Zamperin (Assist Plus) 
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Partners

Partnership is the best approach to resolving shared problems – particularly public safety 

concerns. ICLR has established strong working relationships with numerous parties. 

National
•	 Western University

•	 Insurance Bureau of Canada

•	 Canadian Red Cross Society

•	 Canadian Forest Service

•	 Ministry of the Environment and Climate Change Canada/Meteorological Service of Canada

•	 Federation of Canadian Municipalities

•	 Geological Survey of Canada

•	 Health Canada

•	 ICLEI Canada

•	 Industry Canada

•	 MEOPAR

•	 National Research Council of Canada

•	 Natural Resources Canada

•	 Ouranos

•	 Partners in Protection (FireSmart Canada)

•	 Public Safety Canada

•	 Engineers Canada

•	 Canadian Institute of Planners

Local
•	 Alberta Emergency Management Agency

•	 City of London

•	 City of Hamilton

•	 Emergency Management Ontario

•	 Toronto Environment Office

•	 Toronto Water

•	 Credit Valley Conservation Authority

•	 Region of Peel

•	 South Central Ontario FireSmart Committee

•	 Region of York

International
•	 Disaster Prevention Research Institute, Kyoto

•	 Institute for Business and Home Safety, Tampa

•	 Integrated Disaster Research Management Society, Kyoto	  

•	 International Flood Initiative (UNESCO), Tsukuba

•	 International Strategy for Disaster Reduction, Geneva

•	 Intergovernmental Panel on Climate Change, Geneva

•	 International Council for Science, Integrated Research in Disaster Risk, Beijing

•	 Munich Climate Insurance Initiative, Bonn

•	 United Nations Education, Scientific and Cultural Organization (UNESCO), International 

Hydrologic Programme (IHP) 

•	 United Nations Environment Programme Finance Initiative, Geneva

•	 World Weather Research Program, SERA Program, Geneva
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Our people

Paul Kovacs (Founder and Executive Director) and an 

economist specializing in insurance issues, natural 

disaster risk reduction, and public policy. Canada’s 

expert on insurance and climate change. He is President 

and CEO of PACICC and Adjunct Research Professor, 

Economics, at Western University. Since 1997, he has 

been an active participant with the UN/WMO 

Intergovernmental Panel on Climate Change.

Dr. Gordon McBean (Director, Policy Studies, ICLR) 

and Professor Emeritus at Western University. He is a 

leading expert on climate change, its impacts and 

response strategies. He is the former Assistant Deputy 

Minister for the Meteorological Service of Canada and 

has worked with colleagues around the world on 

weather and climate. He is President of the International 

Council for Science; Co-Chair, Governing Council, 

Future Earth: Research for Global Sustainability 

Program; past-Chair of the Board of the Canadian 

Climate Forum; past Chair of the Science Committee 

for Integrated Research on Disaster Risk of the 

International Council for Science Union, International 

Social Sciences Council and the United Nations 

International Strategy for Disaster Reduction; and 

past-President of Global Change START International 

(research networks and capacity building in Africa 	

and Asia).

Dr. Slobodan Simonovic (Director, Engineering 

Studies, ICLR) and Professor in Western’s Department 

of Civil and Environmental Engineering. He is a leading 

expert on flood prevention and management issues as 

well as disaster risk management. He has been involved 

in risk and adaptation strategies around the world. He 

was a member of the International Joint Commission’s 

Red River Task Force and is serving as an officer for a 

number of national and international water 

organizations. In June 2013 he was inducted into the 

Canadian Academy of Engineering.

Dr. Greg Kopp (Faculty of Engineering at Western 

University). Dr. Kopp is the leader in the studies of 

wind engineering and the response of full-scale 

structures to wind loads. His study of the response of 

structures to wind includes research in the two 

laboratories (BLWTL and IRLBH), and extensive field 

research. He serves on the Task Committee for Climatic 

Loads for NBCC and the ASCE 7 Wind Loads 

Subcommittee, the building code committees that deal 

with wind effects in Canada and the USA, respectively. 

Dr. Kopp also serves as Chair of the Environmental 

Wind Engineering Committee of the ASCE, is on the 

Executive Board of the ASCE’s Wind Engineering 

Division, is on the Executive Board of the International 

Association for Wind Engineering, and is Past-President 

of the American Association of Wind Engineers. He has 

been asked to Chair the next version of ASCE 49, the 

American Standard governing wind tunnel testing of 

buildings and other structures.

Dr. Gail Atkinson (NSERC/TransAlta/Nanometrics 

Industrial Research Chair in Hazards from Induced 

Seismicity, Department of Earth Sciences, Western 

University). Dr. Atkinson is an international leader in 

engineering seismology. She works to enhance building 

codes, advance community preparedness and map 

seismic vulnerability. Her recent focus is on ground 

motions and hazards from seismicity induced by oil 	

and gas activity, and on development of real-time 

ground-motion mapping tools.

Dr. Sheri Molnar (Department of Earth Sciences, 

Western University). Dr. Molnar’s work has focused on 

seismic hazards, with a focus on earthquake path and 

site effects; surface seismic field techniques for shallow 

crustal velocity structure; numerical (parallel 

computing) wave propagation simulation of scenario 

earthquakes; seismic risk and loss estimation, and 

seismic hazards due to induced seismicity.

ICLR’s research team includes:
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Paul Kovacs (Founder and Executive Director) is an 

economist specializing in insurance issues, natural 

disaster risk reduction, and public policy. Canada’s 

expert on insurance and climate change. He is President 

and CEO of PACICC and Adjunct Research Professor, 

Economics, at Western University. Since 1997 he has 

been an active participant with the UN/WMO 

Intergovernmental Panel on Climate Change.

Glenn McGillivray (Managing Director) joined ICLR 

in November 2005 after more than 11 years with Swiss 

Re, most recently as assistant vice president of corporate 

communications and corporate secretary. He has more 

than 25 years of corporate communications experience 

in the property and casualty insurance industry and has 

written more than 200 publications, journal and 

magazine articles and blogposts on a range of industry 

issues for Canadian Underwriter, Canadian Insurance, 

Claims Canada, Municipal World, Disaster Management 

Canada and Canadian Consulting Engineer magazines, 

as well as for the International Journal of Insurance Law 

and the Journal of Environmental Studies and Sciences. 

His main duties at ICLR centre around generating 

publicity about major ICLR projects and initiatives, 

drafting research proposals and strategic plans, 

managing content (including websites, social media, 

electronic and print publications), handling media 

inquiries and public speaking. Glenn is also providing 

leadership in the implementation of the Open for 

businessTM program.

Dan Sandink (Director of Research) joined ICLR in 

2006. Since that time, Dan has led a significant portion 

of the Institute’s urban flood risk reduction work, and 

has authored or co-authored dozens of reports and 

articles on topics related to urban flooding and natural 

hazards. His work has focused on public risk 

perceptions, adoption of lot-level practices, insurance, 

climate change adaptation, lot-level flood protection 

technologies, inflow/infiltration, construction code 

development, interpretation and enforcement, 

management of wildland fire risk at the community 

scale, among other topics. Dan is a graduate of the 

geography and planning programs at the universities of 

Guelph, Western, and Toronto.

Sophie Guilbault (Research Co-ordinator) joined ICLR 

in 2013. She completed her Masters at Tulane University 

in Disaster Resilience Leadership Studies. She led the 

research for the production of the ICLR book entitled 

Cities Adapt to Extreme Rainfall – Celebrating Local 

Leadership and worked in partnership with Health 

Canada to finish the second book of the series, which 

focuses on extreme heat events. She is also involved in 

the development of the Canadian version of the Quick 

Response Grant Program and leading the MEOPAR 

research on hurricane warnings in Atlantic Canada.

Tracy Waddington (Manager, Administration and 

Corporate Secretary). Tracy has been with the Institute 

since it was established in 1997 and has managed several 

projects for ICLR, including: the establishment of a 

committee to oversee the Designed for safer living 

program; retrofitting of a home in Vancouver for 

presentation to the media during Emergency 

Preparedness Week; and conducting a member review 

of ICLR’s new Open for business program (providing 

business continuity planning tools for small business). 

In 2004, Tracy completed a three-year course in 

association management sponsored by the Canadian 

Society of Association Executives and in 2005 

completed a Board Governance course.

ICLR staff
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Jean Andrey	 Waterloo, Geography	

Craig Miller	 Western, Engineering

Jamie Baxter	 Western, Geography	

Brian Mills	 Waterloo, Geography

Girma Bitsuamiak	 Western, Engineering	

Brenda Murphy	 Laurier, Geography

Andy Binns	 Guelph, Engineering	

Tim Newson	 Western, Engineering

John Braun	 UBC, Statistics	

Norma Nielson	 Calgary, Risk Studies

			 

Don Burn	 Waterloo, Engineering	

Andy Sancton	 Western, Political Science

Ian Burton	 Toronto, Geography	

Eric Savory	 Western, Engineering

Luc Chouinard	 McGill, Engineering	

Dan Shrubsole	 Western, Geography

Jim Davies	 Western, Economics	

Kevin Simmons	 Austin College, Econ

Matt Davison	 Western, Mathematics	

Al Slivinski	 Western, Economics

			 

Hesham El Naggar	 Western, Engineering	

Ron Stewart	 Manitoba, Environment

Ashraf El Damatty	 Western, Engineering	

Dan Sutter	 Oklahoma, Economics

Horia Hangan	 Western, Engineering	

Jason Thistlethwaite	 Waterloo, Environment

Nick Hedley	 SFU, Environment	

Keith Thompson	 Dalhousie, Oceanography

Dan Henstra	 Waterloo, Political Science	

Doug Woolford	 Western, Statistics/Actuarial

			 

Hanping Hong	 Western, Engineering	

Ernest Yanful	 Western, Engineering

Judith Kulig	 Lethbridge, Health Sci	

Robert Young	 Western, Political Science

Howard Kunreuther	 Wharton, Economics	

Maged Youseff	 Western, Engineering

Ryan Lee	 Calgary, Risk Studies	

Ed McBean	 U of Guelph, Engineering

Tara McGee	 Alberta, Earth/Atmosphere	

Nicole Klenk	 U of T, Env. Science

ICLR Research Associates
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Water

ICLR has established itself as the national leader in the development of research and 

resources to reduce the risk of urban flooding. Materials generated by Dan Sandink 

and other ICLR researchers have been used widely by insurers, all levels of government 

and non-government groups engaged in disaster risk reduction and climate change 

adaptation. Recent key accomplishments include formation of the ICLR Municipal 

Advisory Committee and research labs and engineering research capacity through an 

ICLR/Guelph/Western research partnership focused on lot-level flood protection. 

ICLR staff has also published widely cited ICLR research reports and peer reviewed 

papers, and has developed a strong network of government, insurance and private 

industry professionals involved in flood risk management and development of 

technologies. 

Development of the IDFCC tool by Slobodan Simonovic has established ICLR and its 

partners as one of the primary sources of climate change data related to management 

of extreme rainfall events in Canada. With over 600 registered users from a variety of 

sectors, IDFCC is one of the most widely used tools available for water management 

professionals interested in understanding potential impacts of climate change on local 

extreme rainfall regimes. 

Paul Kovacs is Co-Chair and Dan Sandink is manager of the Government of Canada’s 

Adaptation Platform’s Infrastructure and Buildings Working Group. The Adaptation 

Platform is the primary forum bringing together hundreds of federal, provincial, 

industry and non-government professionals involved in climate change adaptation in 

Canada. The Working Group has recently received a renewed mandate to continue its 

work over the next five years. The Institute’s leadership has ensured a strong emphasis 

on water damage risk reduction through application of measures for new and existing 

non-engineered buildings.

Further, ICLR has continued to develop its capacity to mitigate urban flood risk 

through application of measures in existing and new homes, with an emphasis on 

factors that affect risk at the subdivision 

scale. For example, ICLR is working to better 

understand legal mechanisms that can 

increase uptake of basement flood mitigation 

measures in existing homes, developing and 

submitting building code recommendations 

to increase the resilience of new homes to 

basement flooding, developing Showcase 

home demonstration projects in a variety of 

municipalities, developing an understanding 

of inflow and infiltration (I&I) risk in new 

subdivisions, developing practical advice for 

the mitigation of I&I and extreme 

stormwater risk in new subdivisions, among 

a variety of related activities. A flooded Calgary Stampede stadium is seen from an aerial view in Calgary, Alta. 

Saturday, June 22, 2013. THE CANADIAN PRESS/Jonathan Hayward
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While ICLR has made significant progress in the development of resources and 

materials, there are still many challenges to address to effectively reduce urban flood 

risk. Key issues that require ongoing attention include: 

•	 Management of inflow & infiltration (I&I) in sanitary sewer systems;

•	 Management of extreme stormwater flows;

•	 Management of groundwater-related risks; and,

•	 Issues related to private properties and homeowner engagement

I&I causes excess, unnecessary storm and groundwater to enter sanitary sewer 	

systems, leading to overloaded sanitary sewer systems and causing sewer backup 

flooding. I&I sources include private downspout and foundation drain connections, 

deteriorated private and public sewer infrastructure, and sources associated with poor 

construction practices. I&I continues to be a major cause of basement flooding in 

Canada. Disturbingly, ICLR supported research has revealed that high rates of I&I are 

occurring in many completely new subdivisions – an issue that increases long-term 

basement flood risk and signifies construction quality shortcomings.

With respect to stormwater flood risk, most urban areas in Canada built before the 

1970s are vulnerable to extreme rainfall events because they were designed to cope with 

relatively small storms (2-10 year storms). Newer subdivisions are typically prepared to 

manage flows associated with 100 year storms, but climate change impacts and 

increasing urbanization will erode the reliability of stormwater management systems 

to handle extreme flows in the coming decades. Groundwater risks, which result in 

infiltration flooding (or seepage) in residential structures, have been inadequately 

managed in Canada. Addressing stormwater risk in older subdivisions with low design 

standards and managing groundwater risk are significant challenges for the 

management of urban flood risk in Canada.

There are many challenges still to be addressed to adequately engage private 

homeowners in urban flood risk reduction. In most cases, education and subsidy-

based measures have resulted in poor uptake of risk reduction practices, and there 

exists a lack of co-ordination among the various interests that are reaching out to 

homeowners to encourage lot-level risk reduction. Basement flood risk reduction 

technologies are evolving, but are in many instances not appropriately backed up by 

testing and research. Wide-spread improper installation of flood protection measures 

increases risk of failure, and few homeowners are likely to engage in appropriate 

maintenance practices.

The following sections outline ICLR’s urban flood risk reduction research and 

engagement priorities over the next five years. 
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Research

Understanding lot-level flood risk protection measures

Lot-level measures are important components of flood risk reduction, and are 

recommended or required by municipalities across Canada. It has become clear, 

however, that many lot-level measures are not properly installed or maintained. 		

ICLR has established a research program with partners at Western University and the 

University of Guelph to improve understanding of lot-level basement flood risk 

reduction technologies, with an initial focus on backwater valves. This program, 

supported by an advisory committee composed of key municipal, insurance industry 

and construction industry professionals, will produce evidence on the reliability of 

lot-level protection measures under a variety of installation and operational conditions 

and will provide new information on design, installation and maintenance for key 

lot-level flood protection measures.  

Outcomes of this program are relevant to a wide variety of industries and groups 

interested or involved in basement and urban flooding risk, including insurers and 

government. For example, the program will provide information to municipalities on 

reliability of different backwater valve technologies to better define homeowner-oriented 

education, financial subsidy, and mandatory implementation programs. The program 

is also expected to provide information that will lead to improved backwater valve 

design and will provide input for ICLR’s ongoing work related to improvement of 

construction codes.

Understanding the role and efficacy of homeowner engagement programs

Engaging existing homeowners in basement flood risk reduction practices is one of the 

most difficult aspects of effective basement flood risk reduction. For example, previous 

ICLR research, as well as the experience of municipalities that have implemented 

education and subsidy programs has revealed that these programs often experience 

limited effectiveness and do not result in significant uptake of risk reduction measures. 

Nevertheless, engagement of owners of existing structures remains a crucial aspect of 

basement flood mitigation.

ICLR will develop evidence to support increased homeowner engagement in urban 

flood reduction. Specific projects will focus on understanding best practices for 

homeowner engagement, including a comprehensive assessment of the social science 

literature and an international survey of governments (local and senior) to identify 

effective resident engagement programs that have resulted in significant increases in 

adoption of property-level disaster mitigation measures. Following this work, ICLR 

will develop tools and resources to support action, including methods to adapt best 

practices identified in other jurisdictions for the urban flood risk reduction context 	

in Canada. 
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Reducing flood risk in new subdivisions

Effective management of urban flood risk will require 

application of lot-level and public-side measures in existing and 

new development. It is also much more technically and 

economically feasible to incorporate urban flood risk reduction 

measures during design and construction of new homes and 

subdivisions, rather than attempting to retrofit measures after 

flood events have occurred.

Identification and development of best practices for new 

subdivisions will be a focus of ICLR, including improving 

construction and inspection practices to limit the risk of I&I in 

new subdivisions and incorporation of innovative stormwater 

management measures to control extreme stormwater flows. 

ICLR will produce a report outlining best practices that can be applied to limit the risk 

of I&I in new subdivisions and incorporate subdivision design practices to better 

manage risk associated with extreme rainfall events. These findings may provide the 

science foundation for provincial guidance for municipal decision makers. ICLR will 

work directly with municipalities, including those represented on the ICLR Municipal 

Advisory Committee, to implement best practices for new development. 

Improved understanding of groundwater risk

Groundwater presents a significant risk to residential structures with basements and is 

the most difficult type of flood risk to address in existing homes. Typically, the most 

effective approach to control groundwater risk is to apply land-use planning approaches 

to ensure that new homes are not located in areas exposed to regular or seasonally 	

high groundwater levels. To date the risk of damage from groundwater has largely 	

been ignored in Canadian flood management practice. Few municipalities collect data 

on groundwater risks and incorporate this data into land use planning regulations. 	

As insurers seek to provide increased coverage for a variety of flood perils, including 

seepage, management of groundwater risk will be an increasing concern.

ICLR will engage its Insurance and Municipal Advisory Committees to identify key 

issues related to management of groundwater risks. ICLR will develop practical 

guidance that can be applied to improve the management of groundwater flood risk 

through application of planning and design measures for new subdivisions. 

Understanding the role of green infrastructure in flood risk reduction

Green infrastructure (also known as Low Impact Development or LID features) have 

been identified as effective climate change adaptation measures for managing pollution 

associated with stormwater (i.e., water quality). While these measures are often 

identified as important flood risk reduction measures, to date, little work has been 

completed on the role of Low Impact Development in the management of stormwater, 

sewer backup and groundwater flood risks. 

A tow truck driver walks back through flood 	

waters after hooking up a car on the Don Valley 

Parkway in Toronto on Monday July 8, 2013. 	

THE CANADIAN PRESS
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ICLR will work directly with its Municipal Advisory Committee and academic 

partners to identify best Low Impact Development practices for management of risk 

associated with extreme rainfall events. Part of this work will include partnering with 

researchers at the University of Guelph to model the performance of Low Impact 

Development features under extreme rainfall scenarios, and create an understanding 

of how Low Impact Development can play a role in control of flood risk in existing 

residential subdivisions. The assessment will include an evaluation of Low Impact 

Development’s potential to intensify some types of urban flood risk and mitigate 

others. ICLR will work to disseminate information on the effectiveness of Low Impact 

Development in the management of urban flood risk, drawing on inputs from the 

ICLR Municipal Advisory Committee. 

Construction code issues

Research by ICLR staff and partners has provided an indication that all new homes are 

not necessarily built using basic construction code requirements. For example, recent 

surveying by ICLR partners has revealed a disconnect between wastewater and 

building departments at the local level that may result in increased risk of I&I 

occurring at the private side. Site investigations following the 2014 Angus tornado 

event revealed frequent code violations in new home construction. 

Construction codes are extremely complex and are subject to interpretation and 

enforcement by local code officials. Provincial governments pass responsibility for code 

enforcement to local government – however, it is unclear if the appropriate resources 

are provided by higher levels of government to ensure that local code officials have the 

capacity to meet code enforcement expectations. Enforcement mechanisms and 

requirements for qualifications, and institutional support systems also vary across 

Canada. ICLR will also seek opportunities to better understand issues surrounding 

code enforcement. Specifically, ICLR will generate capacity to implement a longitudinal 

survey program aimed at local code enforcement practitioners across Canada. 

ICLR is currently developing a research program with Ouranos that will look at 

rainfall thresholds under which major economic losses happen in both Quebec and 

Ontario. The project will first analyze the information recorded in multiple databases 

such as the Canadian Disaster Database, the Centre for Research on the Epidemiology 

of Disaster Database, the IBC Facts Book, and the AQUARISC database. Once the 

rainfall thresholds resulting in major economic losses are determined, the team will 

identify which communities received amounts of rain water equal or higher than the 

thresholds identified without suffering from major economic losses. Interviews will be 

conducted in these communities to better understand the reasons why these 

municipalities haven’t been exposed to major losses. The last phase of this program 

will integrate projections of future changes in precipitation scenarios for both Quebec 

and Ontario. ICLR and Ouranos will seek funding from the governments of Quebec 

and Ontario to support this project in the years to come. 
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Understanding coastal flood hazards

ICLR, The Co-operators and the Marine Environmental Observation, Prediction and 

Response (MEOPAR) Network Centre of Excellence have partnered with Dr. Nathan 

Vadeboncoeur of the Community Risk Network to improve understanding of coastal 

flood risks in British Columbia. The program will result in the development of a 

state-of-the art coastal flood model for the Sunshine Coast region of B.C., which will 

include the effects of storms and sea level rise on coastal flood risks. Both current and 

future climate change scenarios (up to the year 2100) will be incorporated into the 

model. The research program includes the development of a storm surge warning 

system aimed at first responders and the public, and a risk communication tool based 

on an immersive, interactive 3D model to improve public, government and business 

understanding of flood risk. 

By creating new information that can be used to support community planning and 

pubic awareness, this project will build on previous ICLR supported work to improve 

community resilience to natural hazards in coastal areas. In particular, the Coastal 

Cities at Risk project generated considerable knowledge about the management of 

coastal issues in Vancouver. The new program will further develop flood risk 

communication tools that will be relevant for a variety of additional climate and 

weather related hazards. The research will further provide new information that will 

improve understanding of information gaps that should be addressed to increase the 

insurability of coastal flood risk.

Engagement

ICLR Municipal Advisory Committee

In March 2016, ICLR held the first meeting of its Municipal Advisory Committee. 	

This group was developed to guide specific projects and provide strategic direction to 

improve ICLR’s capacity to produce relevant urban flood mitigation resources. The 

Committee is currently composed of stormwater, wastewater, sustainability and related 

staff from the cities of Toronto, Victoria, Fredericton, London, Kingston, St. Thomas, 

Burlington, Welland, the Town of Oakville, and the Regions of York, Peel and Halton as 

well as the Center for Neighbourhood Technology, based in Chicago, ICLR staff and 

academic and consulting partners. The Municipal Advisory Committee is currently 

participating in ICLR projects related to evaluation of lot-level flood control 

technologies, the role of Low Impact Development in flood risk reduction, application 

of legal mechanisms to require lot-level flood risk reduction in existing subdivisions, 

and identification of best practices to control I&I and stormwater flood risk in new 

subdivisions. Over the next five years, ICLR will work with the Municipal Advisory 

Committee to identify strategic areas that require support that can be provided by 

ICLR. ICLR will also work with Committee members to ensure that project outputs 

are practical and relevant for the municipal sector. 
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Construction codes

ICLR will work with its partner organizations, academics, and those in the code 

community to identify opportunities to reduce basement flood risk through improved 

construction code and construction code implementation in Canada. Specifically, 

ICLR will continue to identify specific limitations of construction codes that either 

create or do not effectively reduce basement flood risk, and develop code change 

requests to address these gaps. Code change requests will be based on outputs 

generated from ICLR/UofG/UWO labs and computer modelling studies, focused on 

understanding lot-level flood control technologies. 

Development of education resources

It is expected that several ongoing ICLR research projects will create considerable 

opportunity to generate new educational materials aimed at municipalities, 

homeowners and the insurance industry in the next five years. These projects include 

the ICLR/Guelph/Western partnership investigating lot-level flood control 

technologies and the role of LID in flood risk reduction, a project seeking to identify 

and evaluate legal measures that can be applied to require homeowners to engage in 

basement flood risk reduction activities, and ongoing projects aimed at identifying 

practical measures that can be applied by municipalities, developers and homebuilders 

to reduce urban flood risk through application of measures in new residential 

subdivisions. 

ICLR will support municipalities, homeowners and the insurance industry through 

the provision of educational materials and resources on urban flood risk reduction 

best practices, based on the outcomes of the above projects. Resources will be modified 

to suit specific needs of municipalities, insurers, homeowners and homebuilders. 		

ICLR will then work with relevant sectors to refine information to ensure that it can be 

effectively integrated into risk assessment and risk reduction work. 

Insurers rebuild stronger homes

Because of the difficulty in encouraging owners of existing homes to adopt risk 

reduction measures, it is important that key windows of opportunity are used to 

reduce risk. A specific window of opportunity exists during the rebuilding or 

refurbishment period following an insured loss event. ICLR will work on the 

continued integration of ICLR’s Insurers rebuild stronger homes program in insurance 

industry practice. This program provides information on how to incorporate urban 

flood risk reduction measures into homes as part of rebuilding and renovation 

processes following insured loss events. In the near term, ICLR will work with insurers 

and the contracting industry to better define key parameters of the program, including 

improved understanding of the cost of incorporating measures into homes under a 

variety of conditions, and will work with insurers to identify opportunities to pilot the 

implementation of the program.  
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Showcase homes

The ICLR Showcase homes program provides a valuable opportunity for ICLR to 

develop relationships with municipalities focused on limiting basement flood risk and 

educating municipal staff, insurance industry professionals and the public about risk 

reduction. Showcase homes also provide the opportunity for ICLR to implement and 

test recommended risk reduction measures, and improve understanding of the 

logistical and technical factors that affect implementation of basement flood risk 

reduction measures. For these reasons, ICLR will continue to develop its showcase 

homes program, through completion of one basement flood retrofit per year for the 

next five years. 

IDFCC tool

ICLR is committed to provide municipal users with continual access to the leading tool 

supporting design and management of municipal stormwater systems under climate 

change conditions (www.idf-cc-uwo.ca). With nearly 600 registered users from a 

variety of sectors from across Canada, the IDFCC tool, developed by a team led by 

Prof. Slobodan Simonovic, is widely used as a key source of information on the 

impacts of climate model outputs on local rainfall intensity-duration-frequency (IDF) 

curves. Led by Slobodan Simonovic, ICLR will continue to act as the home and 

primary supporter of this tool, and will ensure that it is updated and reflects the needs 

of users.   

Infrastructure and Buildings Working Group

ICLR serves as Co-Chair and manager of the NRCan Adaptation Platform Infrastructure 

and Buildings Working Group. The Working Group’s purpose is to build capacity, 

generate evidence and provide outreach to increase the capability of infrastructure 

managers, municipalities, builders, insurers, engineers and other relevant stakeholders 

to adapt and facilitate adaptation to climate change. The Working Group is composed 

of climate change adaptation stakeholders from federal and provincial governments, 

private industry and non-profits from across Canada.

The Working Group serves as an important, national-scale stage for ICLR’s work 

related to adaptation of Canada’s buildings and infrastructure to the expected impacts 

of climate change. ICLR will continue to collaborate with the Working Group to both 

promote ICLR outputs and to generate strategies to improve the resilience of buildings 

and infrastructure to climate and weather related hazards in Canada.
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Wind

Hurricanes, tornadoes, and other extreme wind events are the leading cause of hazard 

damage for most insurance companies in the United States, and a growing cause of 

damage for Canadian insurers. Extreme wind events can present themselves in various 

forms and affect all parts of Canada. Hazards like tornadoes, hurricanes, and post-

tropical storms can be particularly destructive. An AIR Worldwide analysis conducted 

for ICLR estimated, for example, that a worst-case extreme wind event could result in 

up to $32.5 billion in insured losses if a Category 4 hurricane scored a direct hit 		

on Halifax.

ICLR investigators at Western University are world leaders in severe wind research, and 

conduct their work at several of the world’s leading wind research facilities including:

•	 Boundary Layer Wind Tunnel (Alan G. Davenport Wind Engineering Group)

•	 Insurance Research Lab for Better Homes (Western Engineering)

•	 WindEEE Dome (Wind Engineering, Energy, and Environment Research Group)

High quality wind engineering research provides a strong science foundation to guide 

best practices for the design of homes and engineered buildings.

Research

The ICLR research strategy to reduce damage caused by extreme wind events focuses 

on two broad themes: 

•	 Reducing the risk of damage to homes

•	 Reducing the risk of damage to engineered buildings and infrastructure

Research on homes 

Storm damage assessment team

Canada experiences approximately 60 verified tornadoes every year, which places 

Canada second to the United States in terms of highest tornado occurrence in the 

world. In 2006, Dr. Greg Kopp formed and has led the Storm Damage Assessment 

Team. This team is composed of engineering students that conduct damage 

investigations following severe tornadoes in Canada. Dr. Kopp’s team works in 

collaboration with meteorologists from Environment and Climate Change Canada.

In June 2014, the team deployed to Angus, Ontario in the aftermath of an EF-2 tornado 

that resulted in severe damage to homes. In Angus, Dr. Kopp’s team documented 

damage to more than 100 homes, including 10 that experienced complete roof failure. 

The team found that many houses were damaged because of non-compliance with 

building code requirements. For instance, missing nails contributed to roofs coming 

off in certain cases. Dr. Kopp’s research with the Storm Damage Assessment Team is 

ongoing and will continue to inform areas where further wind-engineering research is 

needed in the years to come. 
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Construction codes and enforcement

Ensuring that new homes are built in a way that makes them more resilient to damage 

from severe winds is critical. While the current National Building Code includes 

several requirements that were implemented to make Canadian homes more resistant 

to strong wind loads, some additions to the code could contribute significantly to 

making homes more resistant to extreme wind events. Dr. Kopp’s team currently 

estimates that building new homes in a way that could sustain stronger wind loads 

would add much less than 1 percent to the cost of a new home. Over the last five years, 

Dr. Kopp has led several research programs that resulted in recommendations 

submitted to both the National and Ontario Building Codes. ICLR will continue to 

work with homebuilders, the building code community and wind engineers to 

incorporate improved wind reduction measures into national and provincial 

construction codes.

Sophie Guilbault, Dan Sandink, Paul Kovacs and Nicole Klenk (University of Toronto) 

are preparing a study on how construction codes are enforced across Canada. This 

involves a review of existing provincial legislation and municipal practices. The study 

will survey local code enforcement practitioners in municipalities across Canada. The 

objective is to develop measures to assess the effectiveness of local code enforcement.

Hurricane risk communication

Communication is a crucial aspect of disaster risk reduction, both before and during a 

disaster. The strength of alerting systems is extremely important when it comes to 

extreme wind events, especially in Atlantic Canada, where municipalities are at risk of 

being affected by hurricanes and tropical storms. While modern technologies have 

made it possible to transmit hurricane warnings with greater precision, issuing alerts 

and response directives remains a highly challenging task under changing 

meteorological conditions. In this context, maximizing the response potential of 

emergency managers by enhancing the quality and efficiency of communication 

channels is crucial.

In 2016, ICLR was awarded a research grant from the Marine Environmental 

Observation Prediction and Response (MEOPAR) program at Dalhousie University to 

study hurricane risk communication on the east coast. This project focuses on 

optimizing pre-disaster communications by examining the current communication 

system between the Canadian Hurricane Centre and municipalities in Atlantic Canada. 

The project will also evaluate the potential of developing a communication system 

between the Hurricane Centre and the Canadian insurance industry. The project aims 

to ensure a timely and efficient response following hurricanes and develop a stronger 

climate resiliency for communities in Eastern Canada.

Currently,  ICLR is analyzing data collected in interviews conducted with emergency 

managers in Sackville, Halifax, New Brunswick Emergency Management, Nova Scotia 

Emergency Management, and the Canadian Hurricane Centre. The team of researchers 
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is also currently developing surveys that will be shared with representatives from the 

insurance community for the second part of this research. Paul Kovacs and Sophie 

Guilbault are leading this research project. Additional multi-year funding has been 

requested from MEOPAR to study and develop communities of practice to share marine 

disaster risk reduction knowledge between ICLR, public officials responsible for disaster 

management, and the insurance industry. 

During the second funding cycle of MEOPAR, if approved, ICLR will be responsible for 

one of the network’s Communities of Practice. More specifically, ICLR will lead the 

‘Coastal Hazard Risk Reduction and Recovery Finance’ Community of Practice. 

Through this mandate, the Institute will seek advice from member insurers on how to 

better influence discussions related to disaster recovery financing. This initiative is an 

important extension of previous work with MEOPAR and the involvement of the 

Canadian insurance industry in this program will deepen and improve the 

dissemination of knowledge specific to marine and coastal hazards.  

The economics of building codes

Kevin Simmons, Greg Kopp, and Paul Kovacs 

have been conducting pioneering work to 

measure the cost and benefits of using building 

codes to reduce the risk of damage from wind. 

Prof. Simmons of Austin College recently spent 

his sabbatical with ICLR at Western University 

and has generated a number of publications on 

the economics of wind risk reduction. This 

project will include development of a database 

of major wind events in Canada, and combining 

information about wind speed and damage.

Research on engineered buildings and infrastructure

Over the next five years, ICLR will embark on new research related to the impact of 

severe wind on engineered buildings and infrastructure. Dr. Horia Hangan will lead 

research initiatives under this emerging area of focus. ICLR will engage municipal 

partners, like the City of Toronto, private sector building owners, like the Building 

Owners and Managers Association (BOMA), and major commercial insurance 

companies. Discussions will initially focus on determining research needs and providing 

information about research capacity.

An initial discussion with Toronto identified issues like roof top gardens, solar panels on 

commercial buildings, and air flow for pedestrians (including concern about the risk of 

excessive winds resulting from new buildings and also the dangers associated with 

accumulating pollution if air flow is cut off). Discussions with building owners focused 

on the implications of climate change.

A tornado passed along the E.C. 

Row Expressway in Windsor, 

Ontario on August 24, 2016. 	

The storm quickly developed in 

the evening and touched down	

in Windsor briefly, damaging 

over a dozen homes.
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Dr. Hangan will explore the potential to use local historic wind data to develop models 

that support decision makers in local government and private industry. This may 

include decisions about the design of new buildings and renovations to existing 

structures.

Dr. Kopp was awarded an NSERC grant in partnership with ICLR, the Institute for 

Business and Home Safety, State Farm Insurance, and the Metal Building 

Manufacturers Association to test the performance of vinyl siding for residential walls, 

and metal roofs for commercial buildings.

Dr. Hong has created a database and maps of wind history across Canada. Possible 

research using these new maps may involve contrasting wind maps used with the 

building code with these new data to determine regions where actual wind experience 

is greater or less than anticipated. Evidence of less wind may suggest opportunities for 

savings in the design of new structures. Evidence of greater winds may provide a 

warning that designs did not anticipate peak risks. There may be scope to look for 

trends in the wind data, perhaps seeking evidence that change in the climate may have 

affected wind speed. This information may be useful for the design of new buildings 

and the maintenance of existing structures. ICLR could explore mapping and 

otherwise transforming the data so they are of use to architects, designers, insurance 

companies, building code officials, and others.  

Engagement

Showcase homes

ICLR’s Showcase homes program represents an opportunity to educate homeowners on 

how they can protect their property from various hazards, including extreme wind. 

Where appropriate, ICLR is prepared to retrofit existing homes to reduce their risk of 

being affected by tornadoes or hurricanes. This initiative will allow ICLR to develop 

strong relationships with municipalities across the country and to learn more about 

the cost and challenges behind the installation of specific recommended measures.

Insurers rebuild stronger homes

The Insurers rebuild stronger homes program was designed to encourage insurance 

companies to rebuild better homes in the aftermath of major insured losses. As part of 

the program, ICLR developed a list of recommended features to integrate into homes 

in order to make them more resistant to different perils, including extreme wind 

events. In the next five years, ICLR will continue to work with insurance companies to 

further define certain aspects of the program, including the costs associated with 

specific recommendations for different types of settings. ICLR will continue to seek to 

partner with insurers to identify opportunities where the Insurers rebuild stronger 

homes program could guide the rebuilding after insured loss evens. 
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Cities adapt – Celebrating local leadership

Since 2014, Paul Kovacs, Sophie Guilbault, and Dan Sandink have published a series of 

books entitled Cities adapt to celebrate local government leadership in addressing 

climate change. The first – Cities adapt to extreme rainfall – showcased the work of 	

20 Canadian municipalities that developed creative initiatives to protect their 

communities against urban flooding caused by extreme rainfall. The second – Cities 

adapt to extreme heat – was developed in partnership with Health Canada and looks at 

what 20 Canadian municipalities and regions have been doing to protect Canadians 

from heat-health risks, whether through the implementation of strong Heat Alert and 

Response Systems or through preventative actions. The third book will look at how 

Canadian municipalities have been adapting to extreme weather. In it, the team of 

researchers will connect with local emergency managers across Canada.

Investigators assess the damage to homes and property on Wednesday, June 18, 2014, the day after a tornado 

touched down in Angus, Ont. THE CANADIAN PRESS/Nathan Denette
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Earthquake

The Institute commissions and supports research that increases the learnings that lead 

to a reduction in the loss of life, property damage and disruption incurred from a large 

urban earthquake in Canada. History has shown that several very large, damaging 

earthquakes have occurred off Canada’s west coast over the last few centuries. And 

while the potential for a very large earthquake in eastern Canada is not as acute, 

conditions in places like Montreal and Quebec indicate that even a magnitude 6 to 7 

temblor could result in substantial damage and great disruption with the possibility of 

significant loss of life. A large damaging quake affecting a major urban centre in 

Canada is clearly a matter of when, and not if.

ICLR is fortunate to be affiliated with a team of top earthquake researchers at Western 

University, including Gail Atkinson and Sheri Molnar. Among a long list of 

accomplishments and works in progress, experts at Western have developed and 

operate a well-established state-of-the-art real-time seismic response system with 

Ontario Power Generation (OPG), backed by a 25 station seismographic network in 

Southern Ontario; and have provided leadership in a national collaboration on 

induced seismicity from oil and gas extraction.

Dr. Atkinson is currently working to develop an engineering seismology toolbox to 

support hazard evaluation and mitigation. The goal is to enhance seismic safety and 

support development of cost-effective approaches to seismic design and retrofit of 

structures in high-risk zones. She is also collaborating with partners in engineering at 

Western and other institutions in the development of real-time ground motion 

response tools such as ShakeMaps and DamageMaps. 

Dr. Atkinson is also leading a five-year research program aimed at assessing the hazards 

from induced seismicity. This program has gathered much recent interest in the media 

with the release of an article in Seismological Research Letters in May 2016 showing that 

most earthquakes of M>3 in the Western Canada Sedimentary Basin in the last five 

years are associated with hydraulic fracturing. She is also working with a range of 

departments and institutions on the development of an industry-oriented Masters 

Program in Natural Hazard and Risk. The program is designed to be taught in a 

modular fashion in order to facilitate industry participation in the program.

Dr. Molnar is currently working on developing microtremor (background seismic 

noise or ambient vibration) techniques for earthquake site characterization including 

estimation of spectral amplification and subsurface shear-wave velocities. She is 

extending her efforts in validating microtremor spectral amplification at earthquake 

recording stations as well as at known geology (e.g., borehole) locations in British 

Columbia, southern Ontario, Alberta and Quebec. Validation of rapid low-cost 

microtremor techniques in a variety of Canadian geologic settings will be of significant 

benefit for urban-to-regional seismic microzonation mapping. An empirical database 

of earthquake spectral amplification and shear-wave velocity profiling, specific to 

Canadian geology, is required to verify current, or improve future, earthquake site 
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amplification factors in Canadian building and bridge codes. Drs. Molnar and Abouzar 

Sadrekarimi (Western University, Geotechnical Engineering) will develop guidelines 

for shear-wave velocity profiling and associated earthquake site characterization of 

Ontario bridge sites with the Ministry of Transportation Ontario.  

Dr. Molnar is collaborating with ICLR and the insurance industry to assess the impact 

of her seismic hazard mapping improvements for risk (loss) assessments in Canada. 

She has evaluated available seismic risk software (e.g., HAZUS-MH) and inclusion of 

ground motion ShakeMaps, available online or generated by her own research group. 

A major current limitation to urban, and especially regional, seismic risk assessment in 

Canada is lack of inventories of infrastructure (building, lifelines, etc.) available to the 

academic research community.       

Dr. Molnar also develops numerical techniques to predict future earthquake shaking, 

for example, for a megathrust (magnitude ≥ 8) Cascadia subduction earthquake in the 

Fraser River delta, British Columbia. Studies include adoption of subduction 

earthquake recordings in Japan and Chile for propagation through typical 

stratigraphic profiles of the Fraser River delta using nonlinear soil dynamic analyses. 

This work is being extended to include synthetic input motions predicted using 

finite-fault modelling based on latest state-of-knowledge of the Cascadia subduction 

zone. Dr. Molnar is developing models of earthquake source rupture and subsurface 

earth velocity for full three-dimensional wave propagation simulations of future 

earthquake scenarios in western and eastern Canada.    

Research

Over the course of the last planning cycle, ICLR worked closely with the Canadian 

Seismic Risk Network, a five-year research project formed to identify actions to reduce 

the risk of damage from a major urban earthquake in the country. The Network 

secured $5 million to support an ambitious research program to reduce urban 	

seismic risk. Work included updating earthquake risk and microzonation studies for 

Toronto, Montreal, Vancouver, Ottawa, Victoria and Quebec. Much of this work has 

been incorporated in the new national seismic hazard maps of Canada, produced by 

the Geological Survey of Canada, which are now available in the 2015 National 

Building Code. CSRN researchers also updated commentary material on earthquake 

design, including guidelines for selection and scaling of time histories for use in 

dynamic analysis.

ICLR played a major role in Network activities, providing two yearly scholarships to 

allow the Network to recognize leading students involved in this important work, 

collaborating in research projects, holding a CSRN workshop in Toronto, and sitting 

on CSRN’s board of directors.





Over the course of the current planning cycle, 	

the Institute will endeavour to update its ground-

breaking analysis of the risk of fire following a 

major earthquake in Vancouver, and possibly 

commission research into the risk of the hazard in 

Montreal. The research by Charles Scawthorne 

published by ICLR in 2001 included specific 

advice about actions that would reduce the risk of 

fire in Vancouver. ICLR believes it would be of 

great value and interest to (re)insurers, 

governments, emergency managers, property 

owners and others to extend this research to 

include an analysis of the risk of fire following an 

earthquake in eastern Canada.

ICLR will endeavour to update earlier work which looked at the risk and vulnerability 

of underground infrastructure that is exposed to damage caused by a large urban 

earthquake. While much research and attention has been paid in recent years to the 

earthquake exposure of schools and hospitals in parts of British Columbia and 

Quebec, little work has been done to look at the vulnerability of underground 

infrastructure. Research by ICLR will serve to bridge this important gap by studying 

what, to date, has been a little-considered aspect of earthquake risk and 		

infrastructure resilience.

The Institute will also work with Ocean Networks Canada on its development of an 

earthquake and tsunami early warning system off Canada’s west coast. Specifically, 

ICLR will engage with Canada’s commercial insurers to determine ways in which the 

provision of advanced warning of an earthquake may benefit owners/operators of 

critical infrastructure and commercial enterprises – and their insurers – to minimize 

risk of damage and disruption.

ICLR will also study various aspects of the impact of insurance on the perception of 

earthquake risk and the take-up of earthquake insurance and mitigation measures in 

at-risk areas in Canada. In particular, the Institute will work with the Insurance Bureau 

of Canada to look at the rates of earthquake insurance penetration in British Columbia 

and Quebec, homeowners’ perception of the level of risk in those regions, and how 

penetration of coverage for shake can be improved. For example, research in the 

United States suggests that many homeowners do not buy earthquake insurance 

because they expect government relief programs will cover this damage, but this is 

inconsistent with much larger penetration of earthquake insurance in British 

Columbia relative to that in Eastern Canada. Research in the United States also 

suggests that many homeowners do not buy earthquake insurance because they do not 

believe that they will experience a loss. IBC has collected survey evidence to show that 

more people in British Columbia expect a damaging earthquake than in Eastern 

Canada, but it may be useful if ICLR could collect similar data for Washington State. 

Workers survey the damage as they begin to 

clean up a church in Gracefield, Quebec 

following an earthquake Wednesday June 23, 

2010. The earthquake that shook the capital this 

summer spilled toxic mercury at Canada’s 

troubled science museum, forcing the cash-

strapped facility to spend thousands for a 

cleanup. THE CANADIAN PRESS/Adrian Wyld
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The seismic risk in Seattle, for example, is identical to that for Vancouver, but fewer 

people in Seattle purchase earthquake insurance than in Vancouver. A third area of 

research seeking to explain penetration of coverage involves pricing. In particular, the 

cost of coverage appears to be higher in Seattle than in Vancouver, perhaps explaining 

why take-up rates are low. There is considerable scope to research some of the factors 

contributing to the choices made by homeowners.

Some special research opportunities present themselves related to building code 

implementation and enforcement. In 2011, the Government of British Columbia 

introduced seismic building codes for new homes. ICLR could study how the 

information was communicated by the government to builders; how builders have 

responded to the new requirements; how local officials are learning to enforce the new 

provisions; and, how the experience in British Columbia helps with the expected 

introduction of seismic codes in Quebec and Ontario.

Engagement

Construction codes

ICLR will continue to work with home builders, the building code community and 

others to incorporate key measures into national and provincial construction codes to 

reduce the impact of damage to structures from large, damaging earthquakes.

Development of education resources

In 2016, the Institute added to its series of residential property protection booklets with 

the completion of Protect your home from earthquake. The booklet, which follows the 

same look and feel as other booklets in the series (Protect your home from severe wind, 

Protect your home from basement flooding, Protect your home from wildfire, and Protect 

your home from snow & ice storms), contains information that homeowners can use to 

protect themselves and their property from damaging earthquakes. The booklet also 

contains a hazard quiz that can be taken to determine the level of risk of earthquake 

damage to a given property. The publication is available in both English and French 

and ICLR will investigate the potential value of providing the booklet in other 

languages.

ICLR will work with insurers, homeowners and all levels of government to share 

materials such as Protect your home from earthquakes as well as other information with 

interested parties with a view to reducing casualties and property damage caused by 

earthquakes. The Institute will also continue to hold one to two Friday Forum 

workshops each year on a topic related to earthquake research.
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Insurers rebuild stronger homes

ICLR’s Insurers rebuild stronger homes program identifies best practices for the design 

and construction of homes to reduce the risk of loss and damage from several natural 

hazards, including wind, hail, basement flooding and wildfire. These elements are 

actively encouraged when insurance companies respond to a total loss, and should be 

considered with a partial loss event.

ICLR will work to include three essential elements and several additional elements that 

would improve the resilience of homes in at-risk areas to earthquake.

The Institute will also continue efforts to integrate its Insurers rebuild stronger homes 

program into insurance industry practice, in part by working with Insurance Bureau of 

Canada to grow awareness and acceptance of the program with Canada’s property and 

casualty insurers.

Showcase homes

Showcase homes provide a valuable opportunity for ICLR to implement, test and 

improve understanding of the logistical and technical factors that affect implementation 

of natural hazard risk reduction measures into existing homes. Since inception, the 

Institute has retrofitted two homes and one community centre to protect people and 

property from the impact of a damaging quake. ICLR will include earthquake risk 

reduction measures in any ICLR home retrofit projects that are located in relevant 

high-risk areas in Canada.
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Wildland fire

Wildland fire remains one of the most significant hazards facing residents in Canada. 

The Fort McMurray, Slave Lake, and Kelowna fires exemplified the potential impact of 

wildland fire on communities across Canada. ICLR has developed extensive capacity 

for wildland fire risk mitigation, and is well positioned to expand its influence in this 

area. For example, ICLR, in partnership with FireSmart Canada, has developed widely 

used education materials focused on wildland fire mitigation. ICLR has also conducted 

novel research studies focused on adoption of FireSmart measures and home ignition 

risk associated with the Kelowna, Slave Lake, and Fort McMurray wildland fire 

disasters. These studies have placed ICLR in a position to affect policy related to 

wildland fire mitigation at the municipal, provincial and federal levels in Canada.

Post-disaster damage investigations 

conducted by ICLR following the Fort 

McMurray wildland fire event revealed, once 

again, the utility of FireSmart measures for 

reducing wildland fire risk. Indeed, the 

damage assessment revealed that more than 

80 percent of surviving homes that were 

exposed to significant ignition risk in Fort 

McMurray had adopted or displayed key 

FireSmart features. Over the next five years, 

ICLR will work to develop new opportunities 

to promote property and community-level 

measures to ensure that new and existing 

homes are protected against wildland fire. This work will be advanced through 

partnerships with key wildland fire management groups and agencies in Canada. 

The following sections outline ICLR’s wildland urban interface fire risk reduction 

research and engagement priorities over the next five years. 

Research

Post-fire damage investigation program

Within days of the Fort McMurray wildland fire disaster, ICLR secured access for 	

Alan Westhaver into the community to investigate factors that affected ignition risk 	

for buildings. This work sought to understand why some homes in heavily affected 

areas survived while others were destroyed. Accessing areas recently affected by a major 

wildland fire disaster event allowed ICLR to collect information that would quickly 

perish as a result of recovery activities. Observations collected during the study 

provided invaluable information about the factors that affected ignition potential of 

destroyed and surviving structures in Fort McMurray, and revealed the utility and 

relative importance of a wide variety of landscape and structure-level FireSmart 

recommendations. To date, no other entity in Canada has developed the capacity to 

collect valuable, perishable information immediately following wildland fire 	

disaster events. 

Crews work to clean up the 

wildfire destruction in Fort 

McMurray Alta., on June 24, 2016. 

Canada’s insurance companies 	

are grappling with an increase in 

environmental disasters. 	

THE CANADIAN PRESS/	

Jason Franson
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ICLR will continue to seek opportunities for researchers to make observations of 

wildland fire loss events shortly after communities have been affected by such events. 

Specifically, ICLR will establish a post-wildland fire damage investigation capacity to 

ensure that lessons learned after wildland fire loss events are captured. This capacity 

will take the form of a standing agreement between ICLR and key fire researchers that 

will help secure access to affected communities and/or damage sites immediately after 

wildland fire events, and ensure that an ICLR-associated wildland fire researcher has 

the required resources to access the disaster site as soon as it is safe to do so. The fire 

investigations will make use of standardized risk assessment protocols previously 

developed to support ICLR research projects, and will lead to a comprehensive 

post-wildland fire investigation database that will be used to inform ICLR work on 

community planning, property-level wildland fire mitigation and construction code 

development. 

National wildland fire hazard maps

Despite the significant risk presented by wildland fire to communities across Canada, 

there still exists no standardized, publicly accessible, national scale information on 

wildland-urban interface fire risk areas. This has limited the ability of communities, 

homeowners and insurers to appropriately understand and manage wildland fire risks. 

While several provinces, including British Columbia, Alberta and Saskatchewan, have 

developed wildland fire hazard maps that may be accessed by the public and those 

interested in wildland fire risk management, risk assessment methods vary widely and 

maps may be difficult to understand by the general public.

ICLR will work with its academic and government partners over the next five years to 

identify opportunities to improve access to standardized wildland fire risk information 

across Canada, in the form of wildland-urban interface fire risk maps. This 

information will be developed with the intent of providing publicly accessible data on 

wildland fire risk for the purposes of promoting lot- and community-level wildland 

fire risk reduction, as well as informing the insurance industry about wildland fire risk. 

Community ratings for wildland fire risk

For many years, the insurance industry has applied the Fire Underwriter’s Survey to 

assess the capacity of municipal fire services to manage urban fire risk. However, to 

date, no similar means of assessing wildland fire risk has been applied in a 

standardized fashion across Canada. With recent, renewed attention paid to wildland 

fire risk, ICLR will work with insurance and wildland fire management partners to 

develop a simple rating system to assess wildland fire risk for communities in Canada. 

The proposed system could be based on existing measures applied by the Province of 

Saskatchewan, and would serve to highlight wildland fire hazard potential using 

relatively simple metrics (i.e., high, medium, low hazard potential). This information 

could serve as the basis for improved home insurance underwriting practices related to 

wildland fire and would also serve to motivate high risk communities to engage in 

readily available community- and lot-level wildland fire risk reduction strategies for 

new and existing subdivisions. 
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Engagement

Construction codes

Incorporation of building features into new home builds is a critical component of 

wildland fire risk reduction. To date, no construction code in Canada makes explicit 

reference to measures that should be incorporated into low-rise residential buildings to 

reduce wildland fire risk. While many wildland fire risk reduction measures are 

incorporated into structures as a matter of common construction practice, there exists 

many opportunities to make relatively small changes to building practice to increase 

the wildland fire resilience of homes in the wildland interface. These measures include 

appropriate wall sheathing, siding and roofing materials and design to reduce ignition 

risk, among other approaches. ICLR will continue to work with key wildland fire 

management partners and the construction code community to incorporate key 

wildland fire risk reduction measures into national and provincial construction codes.

Educational materials

ICLR research in Fort McMurray has reconfirmed the utility of FireSmart measures for 

the mitigation of fire risk. The work has also revealed the importance of relatively 

minor maintenance and landscaping related activities, and how these factors can 

significantly affect home ignition risk during a wildland fire. For example, the Fort 

McMurray study found that the following factors were associated with likelihood that 

homes were destroyed during the wildland fire disaster:

•	 Early season lawn care and litter clean up;

•	 Existence of combustibles and ember accumulators near homes (i.e., property and 

lot “tidiness”);

•	 Tall grass and leaf litter, which acted as ignition points and pathways;

•	 Wood chip and bark mulch beds acting as ignition pathways;

•	 Decorative junipers and cedars acting as ignition pathways;

•	 Wood fencing and landscaping timbers acting as fire pathways; and,

•	 Design and location of out buildings (garages, sheds) relative to residential 

structures.

ICLR will work to develop a new set of public-oriented educational materials to 

highlight these important, but relatively simple home ignition risk factors.

Landscaping industry

Work completed following the Fort McMurray wildland fire disaster revealed the 

importance of landscaping and vegetation in Priority Zone 1 (radius of 10 metres from 

a building) for home ignition risk. Thus, while construction code factors discussed 

above will aim to reduce home ignition risk by increasing adoption of structural risk 

reduction measures, addressing wildland fire risk through altering landscaping 

practices very close to homes should be considered a priority. 

The landscaping and home improvement/building supply industries are viewed as key 

avenues to reach homeowners to encourage adoption of measures that will reduce 

ignition associated with vegetation close to buildings. ICLR will translate findings from 
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the Fort McMurray study into usable, accessible advice for those involved in the 

landscaping industry, with the aim of improving adoption of FireSmart measures in 

Priority Zone 1. 

Insurers rebuild stronger homes

Following the Fort McMurray wildland fire disaster, ICLR worked with wildland fire 

management industry partners to strengthen the wildland fire component of the 

Insurers rebuild stronger homes program. The recommended measures will be updated 

again to reflect findings from the Fort McMurray wildfire damage investigation study. 

ICLR will continue to work with its insurance partners to identify opportunities to 

implement Insurers rebuild stronger homes measures for wildland fire.

Support national FireSmart initiative, implementation of Canadian Wildland 
Fire Strategy

The Fort McMurray wildland fire disaster has served to renew national interest in 

wildland fire mitigation, and specifically created the motivation for possible 

implementation of the Canadian Wildland Fire Strategy. This strategy was published in 

2005 by the Canadian Council of Forest Ministers and represented a consensus of the 

forest fire management community, based on the best science and knowledge on 

wildland fire management at the national scale. The Strategy emphasized the ecological 

role that wildland fire plays and the fact that fire management agencies, which have 

been pushed to their limits during recent severe wildland fire seasons, will not be able to 

exclude all fire from the landscape. Underscored in the Strategy are measures that will 

help Canadian communities live with more fire on the landscape, including improved 

public engagement in risk reduction, management of risk at the community scale, and 

implementation of a Canada-wide strategy to support implementation of FireSmart.

The Institute will continue to work with key wildland fire management partners, 

including the Canadian Forest Service, FireSmart Canada, the National Fire Protection 

Association (NFPA), as well as independent wildland fire experts to support the 

implementation of national strategies to reduce wildland fire risk. Specifically, ICLR 

will continue to work with FireSmart and NFPA to develop and submit code change 

requests to manage wildland fire risk, will support the Canadian Forest Service in 

activities related to development of national-scale hazard assessments, and will support 

the efforts by the Service to improve understanding of building measures that can be 

incorporated into construction codes to reduce wildland fire risk.

National conferences

In 2017, the Institute will conduct two national conferences focused on understanding 

of risk factors that led to the Fort McMurray fire disaster and measures that can be 

applied by homeowners, insurers and governments to mitigate future wildland fire 

risk. These conferences will take place in Toronto and Edmonton, and will bring 

together top researchers and practitioners to disseminate wildland fire risk reduction 

information to insurers and the wildland fire management community. 
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Hail

Hail events have been recorded across Canada, but the storms resulting in the greatest 

damage are most common in the Calgary area. Over the past 25 years, there have been 

several severe thunderstorms in Alberta resulting in several billion in insurance 

damage claims. Research produced for ICLR by AIR Worldwide suggests that a low 

probability/worst case storm event could result in insurance damage claims of up to 

$13.5 billion from a single event.

Research

In the 1990s and early 2000s, ICLR conducted a number of studies focused on 

understanding the risk of hail damage in Canada. The hail research needs of insurance 

companies was acute before ICLR was established when Canada’s most costly 

hailstorm struck Calgary in 1991. In particular, ICLR published the ground-breaking 

research paper Canada’s Hail Climatology: 1977-1993. The Institute conducted several 

Friday Forum workshops where hail was considered as part of a broader discussion of 

convective storm-related losses. Staff that joined the Institute also contributed to the 

industry discussion that lead to the creation of the Alberta Weather Weather 

Management Society.

Fortunately, there were few large hail damage events in Canada between 1991 and 2008. 

There was a period of almost ten years when the Institute received virtually no requests 

from member companies to study the peril. The industry directed ICLR to focus its 

research on other hazards, including the alarming increased in water damage. Indeed, 

hail research was not included in the Institute’s last five-year plan.

However, hail damage claims have ramped up in Canada in recent years. Three 

hailstorms (2010, 2012 and 2014) totaled more than $1.7 billion in insured losses in 

Alberta. As a result, in 2015 Canadian property and casualty insurers – through ICLR’s 

Insurance Advisory Committee – formally asked the Institute to investigate the peril 

and suggest actions insurers can take to mitigate future hail losses in the country.

In 2012, Glenn McGillivray attended ‘War on Hail’, a symposium sponsored by the 

Texas Department of Insurance to “take a new look at hailstorms as the leading cause 

of homeowners’ insured losses in the state.” More than 300 attendees were present to 

hear discussions of the meteorology of severe storms as well as engineering research to 

build more storm resilient structures. All research findings and suggested mitigation 

measures and insurance business practices discussed at the symposium were not 

unique to Texas and can be applied in Canada.

In 2013, Glenn McGillivray attended “the world’s first indoor hailstorm” at the Institute 

for Business and Home Safety research lab in South Carolina. During the test, multi-

barreled hail cannons directed 8,000 to 10,000 hailstones with diameters of 1", 1.5" and 

2" at up to 76 miles per hour onto a specimen house and vehicle.
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Attending the two events gave ICLR a solid basis from which to re-engage on the hail 

file, ensuring that the Institute considers the state-of-the-science as it rolls out its work 

on the peril. 

The following sections outline ICLR’s hail damage risk reduction research and 

engagement priorities over the next five years. 

Impact resilient roofing

The industry is expected to see more hail damage in Canada going forward. There is a 

risk that change in the climate may increase the frequency and severity of hailstorms. 

Perhaps of greater concern, is the increase in concentration of values and growing 

costs of replacing damaged property.

Large gaps currently exist in research pertaining to damage caused by hail and impact 

resilience of building products. The greatest uncertainty involves the risk of damage to 

siding, vents, soffits, fascia, windows, doors as well as with the implementation of 

impact resistance standards. This being said, it is ICLR’s view that it is likely best for 

the Canadian insurance industry to concentrate first on those measures where there is 

the most knowledge, and where insurers will get the best return – impact resilient 

roofing.

Extensive testing has been done and enough is known about roofing to be able to say 

with high confidence that impact resilient roofing products perform markedly better 

than non-impact resilient products during all but the most damaging hail events. 	

As a result, ICLR recommends that insurers writing business in high-risk hail zones 

consider leveraging their buying power, and incentivizing the use of roofing materials 

that have recognized impact resistance ratings.

Impact resilient siding

Damage often involves only the roof of homes and buildings as a result of moderate 

hailstorms. In larger, more destructive storms, the experience in Texas is that roughly 

half the damage involves the roof, while the other half is related to siding, vents, soffits, 

fascia, skylights, windows and doors. A significant amount of research has been 

conducted on roofing systems, but little has been done on these other sources of 

damage. No impact resilience standards exist for siding, vents, soffits, fascia, and 

fenestration.

The Institute for Business and Home Safety (IBHS) is a long-time partner of ICLR – 

indeed, it is our sister institute founded by insurance companies based in the United 

States. ICLR will continue to work closely with IBHS on the hail front, and report 

relevant future research findings to ICLR members as they emerge. In particular, IBHS 

is conducting important research on hail resilience.
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Reducing hail damage to vehicles

ICLR will also work to bridge gaps that need 

to be filled regarding research to better 

protect vehicles from damaging hail. One 

method used to protect vehicles from the 

impact of hail involves providing cover for 

those assets that are located in high-risk hail 

zones. Cover can be permanent – car ports, 

garages and other shelters; or temporary, as 

with fabric shade systems used to shelter 

open lot vehicle inventories like those found 

at car rental lots and auto dealerships.

However when use of temporary or 

permanent structures is not possible, custom 

car covers or blankets such as the type used 

by owners of vintage cars, may be considered 

as alternatives. Though there are several manufacturers and sellers of car covers/

blankets purported to be ‘hail resistant’, to-date, it is unclear if any have been subjected 

to rigorous hail testing, and currently no standards bodies have published ratings for 

such products.

The Institute will commission a study with Dr. Greg Kopp at Western University’s 

Insurance Research Lab for Better Homes to test the resilience of automotive hail 

blankets to determine if the products should come recommended as a means to 

protect vehicles against damaging hail storms.

Hail maps/weather modification

ICLR will also seek direction from members of the Insurance Advisory Committee 

about the state of hail maps. Our pioneering work on this topic exposed serious flaws 

in the hail data published by the government and showcased tools to adjust these data 

to secure a true understanding of the risk of hail damage. Little work has been 

conducted to assess newer data, or look for evidence of change in hail events.

Finally, the insurance industry, through the Alberta Severe Weather Management 

Society, commissioned research by the Institute on best practices for influencing the 

risk of hail. Gordon McBean led this research project.

Engagement

Construction codes

Along with incentivizing the use of impact resilient-rated roofing products as well as 

other materials that stand up to impact from hail, there must also be a discussion 

centring around getting impact resilience requirements embedded in building codes 

The Stoney Trail Mazda car dealership has spent over a half million dollars building 

large tents to protect their vehicles from hail damage. Calgary, Alta., Thursday, 		

July 14, 2016. THE CANADIAN PRESS/Jeff McIntosh
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for homes being constructed in zones with high-risk of hail. No building code in 

Canada currently makes specific reference to measures that can be incorporated into 

new home construction to reduce the impact of hail. Relatively small changes to 

building practices could significantly increase the resilience of structures against the risk 

of damage from hailstones.

ICLR will continue to work with homebuilders, the building code community and 

others to incorporate key impact resilience and other measures into national and 

provincial construction codes to reduce the impact of damage from hail.

Development of educational resources

The Institute will add to its series of residential property protection booklets with the 

production of Protect your home from hail. The proposed booklet, which will have the 

same look and feel as other booklets in the series (Protect your home from severe wind, 

Protect your home from basement flooding, Protect your home from wildfire, Protect your 

home from snow & ice storms, and Protect your home from earthquakes), will contain 

information that homeowners can use to protect themselves and their property from 

hail. The booklet will contain a hazard quiz that can be taken to determine the level of 

risk of hail damage to a given property and the publications will be available in both 

English and French.

ICLR will work with insurers, homeowners and all levels of government to share 

materials with interested parties with a view to reducing property damage to homes and 

vehicles caused by hail.

Rebuild stronger

ICLR’s Insurers rebuild stronger homes program identifies best practices for the design 

and construction of homes to reduce the risk of loss and damage from several natural 

hazards, including hail. These elements are actively encouraged when insurance 

companies respond to a total loss, and should be considered with a partial loss event. 

ICLR will continue efforts to integrate its Insurers rebuild stronger homes program into 

insurance industry practice, in part by working with Insurance Bureau of Canada to 

grow awareness and acceptance of the build back better program with Canada’s 

property and casualty insurers.

Showcase homes

Showcase homes provide a valuable opportunity for ICLR to implement, test and 

improve understanding of the logistical and technical factors that affect implementation 

of natural hazard risk reduction measures into existing homes. ICLR will include hail 

risk reduction measures in ICLR showcase home retrofit projects that are located in 

relevant high-risk areas in Canada.
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Effective Integrated Management of Disaster Risk

The risk of losses from severe weather, flooding, and earthquake will be a critical issue 

for Canadians, the insurance industry, and governments over the coming decades as 

the risk of damage from natural hazards increases. There are many challenges still to be 

addressed to adequately engage private homeowners, governments, and others in risk 

reduction, despite the existence of knowledge and information on effective methods of 

disaster risk reduction. Research has revealed that programs often experience limited 

effectiveness and do not result in significant uptake of risk reduction measures. In 

most cases, education and subsidy-based measures have resulted in poor uptake of risk 

reduction practices, and there exists a lack of co-ordination among the various 

interests that are reaching out to homeowners to encourage risk reduction.

Strengthening disaster risk governance, a priority issue identified by the United 

Nations in the 2015 Sendai Framework, should involve action to address the objectives 

set out in the international program Integrated Research on Disaster Risk:

•	 Characterization of hazards, vulnerability, and risk

•	 Effective decision making in complex and changing risk contexts

•	 Identifying relevant decision-making systems and their interactions 

•	 Understanding decision making in the context of environmental hazards

•	 Improving the quality of decision-making practice

•	 Reducing risk and curbing losses through knowledge-based actions, based on 

vulnerability assessments, and effective approaches to risk reduction

Effective Integrated Management of Disaster Risk addresses the issues of strengthening 

disaster risk governance through identifying relevant decision-making systems and 

their interactions and understanding decision making in the context of environmental 

hazards leading to information and advice on how to improve the quality of decision-

making practice by individuals, businesses and governments.

 

Research

The Institute for Catastrophic Loss Reduction was established by Canada’s insurers at 

Western University, London, Canada, to provide a forum for leaders in the disaster 

safety research community to work directly with insurance leaders to better understand 

the factors contributing to the alarming trend of increasing damage due to natural 

hazards, and to champion actions to build resilience to disasters.

ICLR’s partnership with Western University provides the Institute with access to many 

of the country’s leading researchers in the areas of severe wind, earthquake, flood and 

statistical modelling and prediction of wildfire, as well as access to state-of-the-art 

research facilities.

Through a MEOPAR funded project, Professor Gordon McBean and his graduate 

students have been addressing the risk assessments and response strategies to reduce 

risk due to climate-related impacts. The assessments and analysis are being done with 

coastal communities in Nova Scotia and British Columbia. Case studies have been 
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selected to enable effective analysis. Brennan Vogel has completed his PhD on a study 

of Municipal Climate Change Action Plans in Nova Scotia, investigating the factors 

that motivated municipal response and the approaches used to prepare municipal 

plans. Masters student Jonathan Raikes examined and compared the Vancouver-Maple 

Ridge response to flooding: What factors where important to municipal officials? 	

Part of the study examined legal issues with a paper entitled Responsibility and liability 

in emergency management to natural disasters. Research is now underway to examine 

the role of international as well as national organizations in disaster risk management.

Coastal Cities at Risk: Building Adaptive Capacity for Managing Climate Change in 

Coastal Megacities has been studying Vancouver, Manila, Bangkok and Lagos. The 

five-year project (which has just ended) involved Drs. Gordon McBean, Slobodan 

Simonovic, Greg Oulahen and others, examined the factors leading to social 

vulnerability, community response and the development of an urban resilience model.  

Dr. McBean is also leading a SSHRC-funded Insight Grant on Integrated Strategies for 

Risk Reduction Research Project, the objective of which is to provide a basis for 

development of an integrated Canadian strategy for climate change adaptation and 

disaster risk management, recognizing the interdependencies among levels of 

governance and across economic sectors and the opportunities of public-private 

partnerships in the context of national and international frameworks. Through the 

project, researchers are analyzing the processes within Canada and identifying the 

impediments and opportunities for most effective development and implementation 

of integrated strategies. An integrated approach will examine how addressing a range 

of hazards – severe weather, flooding, earthquakes – can be addressed together most 

effectively. One factor would be integrated information and warning systems which 

will be examined. Research on these topics, extending into new areas and also 

examining factors such as the impacts of disasters on the stress of citizens and possible 

resulting mental health issues, will continue over the next few years.  

Drs. Slobodan Simonovic, Kristy Tiampo, Gail Atkinson, Sheri Molnar and Greg Kopp 

are part of a team working with support from Lloyd’s of London syndicate Chaucer 

Holdings and ICLR to develop a new approach to disaster risk management. This work 

is aimed at providing innovative, simple measures for quantifying losses associated 

with large, catastrophic events across three major classes of hazard – wind, water and 

earthquake. The focus of the project is on quantification of resilience with applications 

being possible for the consideration of both single and multiple hazards. Funding from 

Chaucer and a matching Collaborative Research Grant from NSERC will total $1 million 

over five years.
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Conclusion

ICLR is the oldest University-based research institute in Canada working to 

understand the relationship between natural processes and human activities that 

contribute to vulnerability and community resilience. Since inception, the Institute has 

worked with a broad range of academic disciplines to identify and address gaps in 

knowledge, methodologies and types of information that prevent the effective 

application of science to mitigate the impact of hazards and encourage the reduction 

of risk.

The Institute strives to transform trans-disciplinary science into actions that reduce 

the risk of a natural hazard becoming a disaster. ICLR is committed to the idea that 

good decisions depend on the information available and the manner in which this 

information is provided to individuals, groups and systems.

Reducing risk and curbing losses through knowledge-based actions has been a central 

tenet of ICLR since it was formed and a space in which the Institute excels. ICLR works 

from the premise that while extreme events can be relentless and unforgiving, they 

need not result in disasters. Individuals, businesses and communities that invest in 

disaster resilience can reduce the risk.

The Institute’s program ‘science to action, building disaster resilient communities’ 

focuses on actions that can be taken to address the alarming international trend of 

increasing damage from natural disasters. The research objective is to identify best 

practices for the construction and maintenance of homes and public infrastructure to 

enhance resilience to damage from flood, extreme weather and earthquakes.

Nature’s extreme events can be relentless and unforgiving, but need not result in loss 

of life and property. Hazards demand that individuals prepare, and that communities 

invest in resilience. Knowledgeable individuals and resilient communities are the best 

way to prevent hazards from becoming disasters. This paper outlines strategies to 

ensure that ICLR will continue to achieve its objectives in the overall areas of research 

and engagement over five main perils: urban earthquake, water damage, extreme wind, 

hail and wildfire.
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