I * I Health Santé Your health and Votre santé et votre
Canada Canada safety... our priority.  sécurité... notre priorité.

Human Health
in a Changing Climate:

A Canadian Assessment of
Vulnerabilities and Adaptive Capacity

i+l

Canada







Human Health
in a Changing Climate:

A Canadian Assessment of
Vulnerabilities and Adaptive Capacity

Edited by:

Jacinthe Séguin
Health Canada



Health Canada is the federal department responsible for helping the people of Canada maintain and
improve their health. We assess the safety of drugs and many consumer products, help improve the safety
of food, and provide information to Canadians to help them make healthy decisions. We provide health
services to First Nations people and to Inuit communities. We work with the provinces to ensure our health
care system serves the needs of Canadians.

Published by authority of the Minister of Health.
Human Health in a Changing Climate: A Canadian Assessment of Vulnerabilities and Adaptive Capacity

Egalement disponible en francais sous le titre :
Santé et changements climatiques : Evaluation des vulnérabilités et de la capacité d’adaptation
au Canada

This publication can be made available on request on diskette, large print, audio-cassette and braille.
For further information or to obtain additional copies, please contact:

Publications

Health Canada

Ottawa, Ontario K1A 0K9
Tel.: 613-954-5995

Fax: 613-941-5366
E-Mail: info@hc-sc.gc.ca

© Her Majesty the Queen in Right of Canada, represented by the Minister of Health, 2008
This publication may be reproduced without permission provided the source is fully acknowledged.

HC Pub.: 4038
Cat.: H128-1/08-528E
ISBN: 978-0-662-48365-6

Cover photo of Saguenay flood courtesy of the Canada Centre for Remote Sensing, Natural Resources Canada.



EDITOR

Jacinthe Séguin Health Canada

AUTHORS

Diane Bélanger Institut national de santé publique du Québec
and Centre hospitalier universitaire de Québec

Peter Berry Health Canada

Véronique Bouchet Environment Canada

Dominique Charron International Development Research Centre

Kaila-Lea Clarke Health Canada

Bernard Doyon Centre hospitalier universitaire de Québec

Manon Fleury Public Health Agency of Canada

Christopher Furgal Indigenous Environmental Studies Program, Trent University

Pierre Gosselin Institut national de santé publique du Québec, Ouranos
and Centre hospitalier universitaire de Québec

Serge Lamy Health Canada

L. Robbin Lindsay Public Health Agency of Canada

Gordon McBean Institute for Catastrophic Loss Reduction and Departments

of Geography and Political Science, University of
Western Ontario

Nicholas H. Ogden Public Health Agency of Canada

Jacinthe Séguin Health Canada

Corinne J. Shuster United Nations University

Colin L. Soskolne School of Public Health, University of Alberta
CONTRIBUTORS

Peter Berry (Health Canada), Mark Buell (National Aboriginal Health Organization), Kathleen Buset (Environment
Canada), Laurie Chan (University of Northern British Columbia), Quentin Chiotti (Pollution Probe), Kaila-Lea
Clarke (Health Canada), Sophie Cousineau (Environment Canada), Victoria Edge (Public Health Agency

of Canada), Gylda Fry (Health Canada), Christopher Furgal (Trent University), Mélissa Giguere (Institut national
de santé publique du Québec), Andrew Hallak (Institute for Catastrophic Loss Reduction), Michel Jean
(Environment Canada), Barry Jessiman (Health Canada), Branka Jovic (Health Canada), Stan Judek (Health
Canada), Cheryl Khoury (Health Canada), Justine Klaver-Kibria, Tom Kosatsky (BC Centre for Disease Control),
Paul Kovacs (Institute for Catastrophic Loss Reduction), Marie-Andrée Lévesque (Université Laval), Eric Litvak
(Direction de santé publique de Montréal), Daniel Martin (Public Health Research Unit, CHUQ-CHUL),
David Noble, Nicholas Ogden (Public Health Agency of Canada), Radenko Pavlovic (Environment Canada),
Nedka Pentcheva (Environment Canada), Dieter Riedel (Health Canada), Jacinthe Séguin (Health Canada),
Dave Stieb (Health Canada), Jinhui Zhao (Institute for Catastrophic Loss Reduction).

Human Health in a Changing Climate: A Canadian Assessment of Vulnerabilities and Adaptive Capacity i



ACKNOWLEDGEMENTS

The Climate Change and Health Office at Health Canada gratefully acknowledges the contribution of the
following people in providing guidance, reviewing chapters and providing written comments, and assisting
in the coordination of activities that made this publication possible:

Steering Committee

Horacio Arruda Council of Chief Medical Officers of Health

Alain Bourque Ouranos, Quebec

George de Berdt Romilly Climate Canada Atlantic, Nova Scotia

Daniel Krewski Institute for Population Health, University of Ottawa
Robert Lannigan Department of Microbiology and Immunology,

University of Western Ontario

Don Lemmen Natural Resources Canada
Don Maclver Environment Canada
Gordon McBean Institute for Catastrophic Loss Reduction and

Departments of Geography and Political Science,
University of Western Ontario

Lisa Stringer Public Health Agency of Canada
John Wellner Ontario Medical Association
Reviewers

Vic Adamowicz, Terry Battcock, Lianne Bellisario, Jim Berner, Ian Burton, Monica Campbell, André Cyr,
Jean-Francois Dionne, Kristie Ebi, Betty Edwards, David Etkin, Mark Goldberg, Pierre Gosselin, Emdad Haque,
Dave Hutton, Roy Kwiatkowski, John Last, Don Lemmen, Diane McClymont-Peace, Véronique Morriset,
Linda Mortsch, Simone Powell, Timothy Ramsay, Dieter Riedel, Guy Sanfagon, Ryan Schwartz, Don Shropshire,
Barry Smit, Robert Smith, Paul Socket, Craig Stephen, Douw Steyn, Dean Stinson O’Gorman, Pierre Valois,
Lisa Van Buren, Jay Van Oostdam, David Waltner-Toews, Leslie Whitby, and Kue Young.

Secretariat and Peer Review Coordination

Marcia Armstrong, Ben Brisbois, Kaila-Lea Clarke, Jim Frehs, Catherine McIntosh, Dawn Paszkowski,
Mark Saigeon, Anita Walker, Catherine Wilde, and Anna Yusa.

ii Human Health in a Changing Climate: A Canadian Assessment of Vulnerabilities and Adaptive Capacity



PREFACE

Doctors, nurses, and public health and emergency management officials are continually on alert for
changes that will affect the well-being of the population. Increasingly they have recognised the impacts
that environmental degradation can have on health and are seeking information to support needed
clinical interventions and public health programs. Awareness of climate change and of the possible
repercussions on health is growing among these health care professionals and decision makers but
gaps in the knowledge of existing and future risks remain important barriers to adaptation. Health
Canada undertook this publication in response to a growing number of requests for information a

bout how Canadians will be impacted by climate change. We believe that increased knowledge can
empower Canadians and their communities. It provides opportunities to educate people about the

risks and actions needed to protect the most vulnerable in our society and, ultimately, improves lives.

Human Health in a Changing Climate: A Canadian Assessment of Vulnerabilities and Adaptive Capacity
represents the first comprehensive assessment of health vulnerabilities to climate change in Canada.

It provides an up-to-date synthesis of knowledge on how the health of Canadians is affected by our
climate today, and what may lie ahead under future climate change.

The goal of this publication is to raise awareness of the health risks posed by climate change among
those charged with protecting health. It is hoped that the results will provide guidance to the public
health and emergency management communities and support their efforts to adapt plans, policies
and programs in order to prevent or reduce risks to health. The regional studies in this Assessment
show how multiple sectors, levels of government, and individual Canadians play important roles

in protecting health. They also demonstrate the need to understand the effects of climate change on
local and regional scales. Some of the findings are not conclusive and therefore we look to researchers
and decision makers in Canada to continue increasing our understanding of risks to Canadians, so
that we can further the development of needed adaptations.

What started as a much smaller project grew into a larger undertaking as partners and stakeholders
encouraged us to learn more about the impacts of concern to Canadians. We received valuable advice
through early workshops and through the contribution of many experts during the project. I am indebted
to the many individuals who shared our vision and took time to conduct research, provide expert
opinions, and review draft chapters. The contribution of so many individuals from organisations and
institutions across Canada is a testament to the multi-disciplinary and collaborative nature of this
endeavour. Their commitment to advancing our knowledge in this area made this publication possible
and I thank them for their dedication.

Jacinthe Séguin
Health Canada
Editor
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FOREWORD

Climate change presents significant challenges in efforts to maintain and improve the health and well-being
of people living around the world. Developed countries such as Canada are not immune to the impacts of
climate hazards such as weather extremes. As health risks from extreme weather events and global warming
continue, the scientific information needed to address these risks must reach health and emergency officials
and individual citizens so that they can take needed measures to adapt.

This new report published by Health Canada is a timely assessment of new research on health risks posed
by climate change. The theme of World Health Day in 2008 is “Protecting Health from Climate Change”,
which reminds us of the urgency of this issue and of the need to take necessary actions to protect those most
vulnerable to the health impacts of climate change.

This Assessment draws from guidance provided in the “Methods for Assessing Climate Change and
Health Vulnerabilities and Public Health Adaptation”, which were the result of a multi-year collaboration
among the World Health Organization, Health Canada, the United Nations Environment Programme and
the World Meteorological Organization. Continued collaboration among researchers, government officials
and health organizations in efforts to address the impacts of climate change is essential if we are to
reduce risks to the health of the most vulnerable populations.

Findings and lessons learned from the Health Canada Assessment can benefit other countries in their
investigations of existing vulnerabilities and in the engagement of the health sector in future adaptation work.

Maria Neira Roberto Bertollini
Director Director
Department of Public Health and Environment WHO Regional Office for Europe

World Health Organization
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