ADVANCES IN GLOBAL CHANGE RESEARCH 42

_____ ~(limate Change
Adaptation in
Developed Nations

From Theory to Practice

@ Springer



Climate Change Adaptation in Developed Nations



ADVANCES IN GLOBAL CHANGE RESEARCH

VOLUME 42

Editor-in-Chief

Martin Beniston, University of Geneva, Switzerland

Editorial Advisory Board

B. Allen-Diaz, Department ESPM-Ecosystem Sciences, University of California, Berkeley,
CA, US.A.

R.S. Bradley, Department of Geosciences, University of Massachusetts, Amherst, MA, U.S.A.

W. Cramer, Department of Global Change and Natural Systems, Potsdam Institute for
Climate Impact Research, Potsdam, Germany.

H.F. Diaz, Climate Diagnostics Center, Oceanic and Atmospheric Research, NOAA, Boulder,
CO, US.A.

S. Erkman, Institute for communication and Analysis of Science and Technology—ICAST,
Geneva, Switzerland

R. Garcia Herrera, Faculated de Fisicas, Universidad Complutense, Madrid, Spain

M. Lal, Center for Atmospheric Sciences, Indian Institute of Technology, New Delhi, India.

U. Luterbacher, The Graduate Institute of International Studies, University of Geneva,
Geneva, Switzerland.

I. Noble, CRC for Greenhouse Accounting and Research School of Biological Science,
Australian National University, Canberra, Australia.

L. Tessier, Institut Mediterranéen d’Ecologie et Paléoécologie, Marseille, France.

F. Toth, International Institute for Applied Systems Analysis Laxenburg, Austria.

M.M. Verstraete, Institute for Environment and Sustainability, Ec Joint Research Centre,
Ispra (VA), Italy.

For further volumes:
http://www.springer.com/series/5588



James D. Ford ¢ Lea Berrang-Ford
Editors

Climate Change Adaptation
in Developed Nations

From Theory to Practice

@ Springer



Editors

Dr. James D. Ford
Department of Geography
McGill University

805 Sherbrooke Street West
Montréal, QC H3A 2K6
Canada

james.ford @mcgill.ca

Editorial Assistants
Michelle Maillet
Department of Geography
McGill University
Montreal, QC

Canada

Dr. Lea Berrang-Ford
Department of Geography
McGill University

805 Sherbrooke Street West
Montréal, QC H3A 2K6
Canada

lea.berrangford @mcgill.ca

Carolyn Poutiainen
Department of Geography
McGill University
Montreal, QC

Canada

michelle.maillet@mail.mcgill.ca carolyn.poutiainen @mail.mcgill.ca

ISSN 1574-0919

ISBN 978-94-007-0566-1

DOI 10.1007/978-94-007-0567-8
Springer Dordrecht Heidelberg London New York

e-ISBN 978-94-007-0567-8

Library of Congress Control Number: 2011931286

© Springer Science+Business Media B.V. 2011

No part of this work may be reproduced, stored in a retrieval system, or transmitted in any form or by
any means, electronic, mechanical, photocopying, microfilming, recording or otherwise, without written
permission from the Publisher, with the exception of any material supplied specifically for the purpose
of being entered and executed on a computer system, for exclusive use by the purchaser of the work.
Cover illustration: Cover image courtesy of Martin Flamand http://www.martinflamand.com/

Cover design: SPi Publisher Services

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)


james.ford@mcgill.ca
lea.berrangford@mcgill.ca
michelle.maillet@mail.mcgill.ca
carolyn.poutiainen@mail.mcgill.ca

Acknowledgments

A number of people contributed to the development of this volume and deserve
recognition. Firstly, we kindly thank the chapter authors for their contributions,
whose work on a wide range of scientific and regional case studies form the
substantive basis of this book. More than 60 anonymous reviewers provided
thoughtful and detailed comments that have contributed to the quality, clarity,
and scientific rigor of the information herein. Intellectual guidance and support
during the early conceptualization of this volume were provided by Barry Smit
and Tristan Pearce. The managing editor for this volume, Margaret Deignan, has
been highly supportive and efficient during book development and was a pleasure
to work with. Contributing funds were provided by the Department of Geography
at McGill University toward an editorial research assistant, and are greatly appre-
ciated. Finally, several research assistants dedicated enormous effort and time to
copyediting, author communications, and general book administration: we thank
Carolyn Poutiainen, Michelle Maillet, Tanya Smith, and William Vanderbilt.






Contents

Partl Introduction and Overview

1 INtroduction ...............cooiiiiiiiiii i 3
James D. Ford and Lea Berrang-Ford

2 Climate Change Adaptation as a Social Process ........................ 21
Johanna Wolf

3  Entering the Period of Consequences: The Explosive US
Awakening to the Need for Adaptation................................... 33
Susanne C. Moser

4  Perspectives on Adaptation to Climate Change in Europe............. 51
Stéphane Isoard

5  The Australian Experience ................................oooL 69
Timothy Frederick Smith, Dana C. Thomsen, and Noni Keys

6 Leading the UK Adaptation Agenda: A Landscape
of Stakeholders and Networked Organizations for
Adaptation to Climate Change........................ccoiiiiiiiiiiiinn.. 85
Emily Boyd, Roger Street, Megan Gawith, Kate Lonsdale,
Laurie Newton, Kay Johnstone, and Gerry Metcalf

7  Adaptation to Climate Change in Canada: A Multi-level Mosaic .... 103
Thea Dickinson and Ian Burton

PartII Adaptation in the Public Health Sector
8 Overview: Adaptive Management for the Health Risks

of Climate Change...............c.ooiiiiiiiiiii e 121
Kristie L. Ebi

vii



viii

10

11

12

13

14

Contents

Behavioral Health and Risk Perception: Factors in

Strengthening Community Resiliency and Emergency

Preparedness . ... ..o 133
David Hutton

Lateral Public Health: A Comprehensive Approach
to Adaptation in Urban Environments .............................o... 143
Jan C. Semenza

Public Health in Canada and Adaptation to Infectious

Disease Risks of Climate Change: Are We Planning

or Just Keeping Our Fingers Crossed?.......................coooiii. 161
Nicholas Hume Ogden, Paul Sockett, and Manon Fleury

Climate Change, Water-Related Health Impacts, and

Adaptation: Highlights from the Swedish Government’s

Commission on Climate and Vulnerability .............................. 177
Elisabet Lindgren, Ann Albihn, and Yvonne Andersson

Adaptation to the Heat-Related Health Impact of Climate
Changein Japan ........... ... 189
Yasushi Honda, Masaji Ono, and Kristie L. Ebi

Risk Perception, Health Communication, and Adaptation
to the Health Impacts of Climate Change in Canada................... 205
Peter Berry, Kaila-Lea Clarke, Mark Pajot, and David Hutton

Part III Adaptation in the Industrial Sector

15

16

17

18

19

Overview: Climate Change Adaptation in Industry.................... 223
Paul Kovacs

Impacts of and Adaptation to Climate Change
in the Electricity Sector in Germany and France ....................... 231
Benno Rothstein and Sylvie Parey

The Role of Codes, Standards, and Related Instruments
in Facilitating Adaptation to Climate Change........................... 243
Paul Steenhof and Erik Sparling

Learning Adaptation: Climate-Related Risk Management
in the Insurance Industry............. ... 255
Christina L. Cook and Hadi Dowlatabadi

Adaptive Capacity of Forest Management Systems

on Publicly Owned Forest Landscapesin Canada ...................... 267
Mark Johnston, Tim Williamson, Harry Nelson,

Laird Van Damme, Aynslie Ogden, and Hayley Hesseln



Contents

Part IV Adaptation in the Urban Environment

20

21

22

23

24

Overview: Climate Change Adaptation in the Urban Environment ..

Thomas J. Wilbanks

Integrated Assessment of Climate Change Impacts

on Urban Settlements: Lessons from Five Australian Cases...........

Geraldine Li and Stephen Dovers

The Role of Local Government in Adapting to Climate

Change: Lessons from New Zealand .....................................

Andy Reisinger, David Wratt, Sylvia Allan,
and Howard Larsen

Perceptions of Risk and Limits to Climate Change

Adaptation: Case Studies of Two Swedish Urban Regions ............

Louise Simonsson, Asa Gerger Swartling, Karin André,
Oskar Wallgren, and Richard J.T. Klein

Asking the Climate Question: Climate Change Adaptation

in King County, Washington .........................oin..

Elizabeth Willmott and Jennifer Penney

Part V. Adaptation in the Agricultural Sector

25

26

27

28

Overview: Climate Change Adaptation in the Agricultural Sector ...

John M. Reilly
Climate Change and Adaptation of Wheat Producing

Nations: Selected Case Studies from Canada and Australia...........

Monique Helfrich and Vivek Prasad

Use of Modern Portfolio Theory to Evaluate
Diversification of Agricultural Land Use as an Adaptation

to Climate Risks in the Tisza RiverBasin................................

Saskia E. Werners, Eva Erdélyi, and Iwan Supit

Government Action to Promote Sustainable Adaptation

by the Agriculture and Land Management Sector in England ........

Nicholas A. Macgregor and Caroline E. Cowan

Part VI Adaptation in Rural and Resource-Dependent

29

Communities

Overview: Climate Change Adaptation in Rural

and Resource-Dependent Communities..................................

Stewart J. Cohen

ix

281

347



30

31

32

33

34

Contents

Scenarios for Engaging a Rural Australian Community

in Climate Change Adaptation Work ...........................cooe 413
Jodi-Anne Michelle Smith, Martin Mulligan,

and Yaso Nadarajah

Coordinating Environmental Protection

and Climate Change Adaptation Policy in Resource-

Dependent Communities: A Case Study from the Tibetan

Plateau ... 423
Julia A. Klein, Emily Yeh, Joseph Bump, Yonten Nyima,

and Kelly Hopping

Mainstreaming Climate Change Adaptation in Drinking

Water Source Protection in Ontario: Challenges

and Opportunities ... s 439
Rob C. de Loé

Opportunities and Barriers for Adaptation and Local

Adaptation Planning in Canadian Rural and Resource-

Based Communities ....................oiiiiiiiiiii e 449
Robert A. McLeman, Michael Brklacich, Maureen Woodrow,

Kelly Vodden, Patricia Gallaugher, and Renate Sander-Regier

Anticipatory Adaptation in Marginalized Communities
Within Developed Countries .....................coiiiiiiiiiiiii .. 461
Michelle Boyle and Hadi Dowlatabadi

Part VII Future Directions

35

Adaptation to Climate Change: Context, Status, and Prospects ...... 477
Tan Burton



Contributors

Ann Albihn Section of Environment and Biosecurity, National Veterinary
Institute, Uppsala, Sweden, ann.albihn @sva.se

Sylvia Allan MWH NZ Ltd, Wellington, New Zealand, sylvia.allan@ihug.co.nz

Yvonne Andersson Department of Epidemiology, Swedish Institute for Infectious
Disease Control, Stockholm, Sweden, yvonne.andersson @smi.se

Karin André Centre for Climate Science and Policy Research, Linkoping Univer-
sity, Norrkoping, Sweden, karin.andr @tema.liu.se

Lea Berrang-Ford Department of Geography, McGill University, 805 Sherbrooke
Street West, Montréal, QC H3A 2K6, Canada, lea.berrangford @mcgill.ca

Peter Berry Climate Change and Health Office, Health Canada, Ottawa, ON,
Canada, peter_berry @hc-sc.gc.ca

Emily Boyd School of Earth and Environment, University of Leeds, Leeds, LS2
9JT UK, e.boyd@leeds.ac.uk

Michelle Boyle Institute for Resources, Environment and Sustainability, University
of British Columbia, AERL, 422-2202 Main Mall, Vancouver, BC V6T 174,
Canada, mboyle @ires.ubc.ca

Michael Brklacich Department of Geography and Environmental Studies,
Carleton University, Ottawa, ON, Canada, michael_brklacich@carleton.ca

Joseph Bump Department of Forest, Rangeland and Watershed Stewardship,
College of Natural Resources, Colorado State University, Campus Delivery 1472,
Fort Collins, CO 80523-1472, USA, joseph.bump @colostate.edu

Ian Burton Emeritus, Adaptation and Impacts Research Group (AIRG), Meteoro-
logical Service of Canada, Environment Canada, Downsview, ON, Canada
Emeritus, Institute for Environmental Studies, University of Toronto, Toronto, ON,
Canada, Ian.Burton@ec.gc.ca

xi


ann.albihn@sva.se
sylvia.allan@ihug.co.nz
yvonne.andersson@smi.se
karin.andré@tema.liu.se
lea.berrangford@mcgill.ca
peter_berry@hc-sc.gc.ca
e.boyd@leeds.ac.uk
mboyle@ires.ubc.ca
michael_brklacich@carleton.ca
joseph.bump@colostate.edu
Ian.Burton@ec.gc.ca

xii Contributors

Kaila-Lea Clarke Climate Change and Health Office, Health Canada, Ottawa,
ON, Canada, kaila-lea_clarke @hc-sc.gc.ca

Stewart J. Cohen Adaptation & Impacts Research Division (AIRD), Envi-
ronment Canada, Department of Forest Resources Management, University of
British Columbia, 4617-2424 Main Mall, Vancouver, BC V6T 1Z4, Canada,
scohen @forestry.ubc.ca

Christina L. Cook Institute of Resources, Environment and Sustainability, Uni-
versity of British Columbia, Vancouver, BC, Canada, clcook @interchange.ubc.ca

Caroline E. Cowan Natural England, Hercules House, Hercules Road, London
SE1 7DU, UK, caroline.cowan@naturalengland.org.uk

Rob C. de Loé Water Policy and Governance Group, Department of Environment
and Resource Studies, University of Waterloo, 200 University Avenue West,
Waterloo, ON N2L 3G1, Canada, rdeloe @uwaterloo.ca

Thea Dickinson Burton Dickinson Consulting, 600 Kingston Road, Suite 204,
Toronto, ON M4E 1R1, Canada, thea.dickinson@rogers.com

Stephen Dovers The Fenner School of Environment and Society, The Australian
National University, Canberra, ACT, Australia, stephen.dovers @anu.edu.au

Hadi Dowlatabadi Institute of Resources, Environment and Sustainability and Liu
Institute for Global Issues, University of British Columbia, AERL, 4222202 Main
Mall, Vancouver, BC, V6T 1Z4 Canada, hadi.d@ubc.ca

Kristie L. Ebi ClimAdapt LLC, 424 Tyndall Street, Los Altos, CA 94022, USA
Department of Global Ecology, Stanford University, Stanford, CA, USA,
krisebi @essllc.org; krisebi @stanford.edu

Eva Erdélyi Corvinus University of Budapest, Budapest, Hungary,
eva.erdelyi @uni-corvinus.hu

Manon Fleury Environmental Issues Division, Centre for Food-borne, Environ-
mental & Zoonotic Infectious Diseases, Public Health Agency of Canada, Guelph,
ON, Canada, manon_d_fleury @phac-aspc.gc.ca

James D. Ford Department of Geography, McGill University, 805 Sherbrooke
Street West, Montréal, QC H3A 2K6, Canada, james.ford @mcgill.ca

Patricia Gallaugher Department of Biological Sciences, Simon Fraser University,
Burnaby, BC, Canada, gallaugher @sfu.ca

Megan Gawith UK Climate Impacts Programme, Environmental Change Institute,
Oxford, UK, megan.gawith@ukcip.org.uk

Monique Helfrich School of Public Policy, George Mason University, 1600 N Oak
St, Unit 1830, Arlington, VA 22209, USA, mhelfric@gmu.edu


kaila-lea_clarke@hc-sc.gc.ca
scohen@forestry.ubc.ca
clcook@interchange.ubc.ca
caroline.cowan@naturalengland.org.uk
rdeloe@uwaterloo.ca
thea.dickinson@rogers.com
stephen.dovers@anu.edu.au
hadi.d@ubc.ca
krisebi@essllc.org 
 krisebi@stanford.edu
eva.erdelyi@uni-corvinus.hu
manon_d_fleury@phac-aspc.gc.ca
james.ford@mcgill.ca
gallaugher@sfu.ca
megan.gawith@ukcip.org.uk
mhelfric@gmu.edu

Contributors xiii

Hayley Hesseln Department of Bioresource Policy, Business, and Economics,
College of Agriculture and Bioresources, University of Saskatchewan, Saskatoon,
SK, Canada, h.hesseln@usask.ca

Yasushi Honda Graduate School of Comprehensive Human Sciences, University
of Tsukuba, Tsukuba, Ibaraki, Japan, honda@taiiku.tsukuba.ac.jp

Kelly Hopping Department of Forest, Rangeland and Watershed Stewardship,
College of Natural Resources, Colorado State University, Campus Delivery 1472,
Fort Collins, CO 80523-1472, USA, kelly.hopping @colostate.edu

David Hutton United Nations Relief and Works Agency (UNRWA), West Bank
Field Office, Jerusalem 97200, Israel, d.hutton @unrwa.org

Stéphane Isoard European Environment Agency, Kongens Nytorv 6, Copenhagen
DK-1050, Denmark, stephane.isoard @eea.europa.eu

Mark Johnston Saskatchewan Research Council, Saskatoon, SK, Canada,
johnston@src.sk.ca

Kay Johnstone UK Climate Impacts Programme, Environmental Change Institute,
Oxford, UK, kay.johnstone @ukcip.org.uk

Noni Keys Sustainability Research Centre, University of the Sunshine Coast,
Macoochydore, DC 4558 Australia, noni.keys @ gmail.com

Julia A. Klein Department of Forest, Rangeland and Watershed Stewardship,
College of Natural Resources, Colorado State University, Campus Delivery 1472,
Fort Collins, CO 80523-1472, USA, jklein@warnercnr.colostate.edu

Richard J.T. Klein Stockholm Environment Institute, Stockholm, Sweden,
richard.klein @sei.se

Paul Kovacs Institute for Catastrophic Loss Reduction, Toronto, ON, Canada,
pkovacs @pacicc.ca

Howard Larsen Ministry for the Environment, Wellington, New Zealand,
howard.larsen @mfe.govt.nz

Geraldine Li The Fenner School of Environment and Society, The Australian
National University, Canberra, ACT, Australia, geraldine.li@anu.edu.au

Elisabet Lindgren Division of Global Health / IHCAR, Department
of Public Health, Karolinska Institute, SE-171 77 Stockholm, Sweden,
elisabet.lindgren @ki.se

Kate Lonsdale UK Climate Impacts Programme, Environmental Change Institute,
Oxford, UK, kate.lonsdale @ukcip.org.uk

Nicholas A. Macgregor Natural England, Hercules House, Hercules Road,
London SE1 7DU, UK, nicholas.macgregor @naturalengland.org.uk


h.hesseln@usask.ca
honda@taiiku.tsukuba.ac.jp
kelly.hopping@colostate.edu
d.hutton@unrwa.org
stephane.isoard@eea.europa.eu
johnston@src.sk.ca
kay.johnstone@ukcip.org.uk
noni.keys@gmail.com
jklein@warnercnr.colostate.edu
richard.klein@sei.se
pkovacs@pacicc.ca
howard.larsen@mfe.govt.nz
geraldine.li@anu.edu.au
elisabet.lindgren@ki.se
kate.lonsdale@ukcip.org.uk
nicholas.macgregor@naturalengland.org.uk

Xiv Contributors

Michelle Maillet Department of Geography, McGill University, Montreal, QC,
Canada, michelle.maillet@mail.mcgill.ca

Robert A. McLeman Department of Geography, University of Ottawa, Simard
Hall 015, 60 University, Ottawa, ON, KIN 6N5, Canada, rmcleman@uottawa.ca

Gerry Metcalf UK Climate Impacts Programme, Environmental Change Institute,
Oxford, UK, Gerry.metcalf @ukcip.org.uk

Susanne C. Moser University of California-Santa Cruz and Susanne Moser
Research & Consulting, 134 Shelter Lagoon Drive, Santa Cruz, CA 95060, USA,
promundi @susannemoser.com

Martin Mulligan Globalism Research Centre, RMIT University, GPO Box 2476,
Melbourne, VIC 3001, Australia, martin.mulligan @rmit.edu.au

Yaso Nadarajah Globalism Research Centre, RMIT University, GPO Box 2476,
Melbourne, VIC 3001, Australia, yaso.nadarajah @rmit.edu.au

Harry Nelson Faculty of Forestry, Forest Sciences Centre, University of British
Columbia, Vancouver, BC, Canada, hnelson @forestry.ubc.ca

Laurie Newton UK Climate Impacts Programme, Environmental Change Institute,
Oxford, UK, laurie.newton @ukcip.org.uk

Yonten Nyima Department of Geography, University of Colorado, Boulder, CO,
USA, yy2161 @gmail.com

Aynslie Ogden Forest Management Branch, Yukon Department of Energy Mines
and Resources, Whitehorse, YT, Canada, acogden@gov.yk.ca

Nicholas Hume Ogden Zoonoses Division, Centre for Food-borne, Environmental
& Zoonotic Infectious Diseases, Public Health Agency of Canada, Jeanne Mance
Building, 200 Eglantine, Tunney’s Pasture, AL 1906B, Ottawa, ON K1A 0K9,
Canada, nicholas_ogden @phac-aspc.gc.ca

Masaji Ono Association of International Research Initiatives for Environmental
Studies, Tokyo, Japan, ono@airies.or.jp

Mark Pajot MES Candidate, York University, Toronto, ON, Canada,
pajotm@peelregion.ca

Sylvie Parey Electricité de France (EDF) R&D, Chatou CEDEX, France,
sylvie.parey @edf.fr

Jennifer Penney Clean Air  Partnership, Toronto, ON, Canada,
jpenney @cleanairpartnership.org

Carolyn Poutiainen Department of Geography, McGill University, Montreal, QC,
Canada, carolyn.poutiainen @mail.mcgill.ca

Vivek Prasad Department of Environmental Science and Public Policy, George
Mason University, Fairfax, VA, USA, vprasad1 @ gmu.edu


michelle.maillet@mail.mcgill.ca
rmcleman@uottawa.ca
Gerry.metcalf@ukcip.org.uk
promundi@susannemoser.com
martin.mulligan@rmit.edu.au
yaso.nadarajah@rmit.edu.au
hnelson@forestry.ubc.ca
laurie.newton@ukcip.org.uk
yy2161@gmail.com
aeogden@gov.yk.ca
nicholas_ogden@phac-aspc.gc.ca
ono@airies.or.jp
pajotm@peelregion.ca
sylvie.parey@edf.fr
jpenney@cleanairpartnership.org
carolyn.poutiainen@mail.mcgill.ca
vprasad1@gmu.edu

Contributors XV

John M. Reilly Center for Environmental Policy Research, Joint Program on
Global Change, Massachusetts Institute of Technology Sloan School of Manage-
ment, Cambridge, MA, USA, jreilly @mit.edu

Andy Reisinger Climate Change Research Institute, Victoria University,
Wellington, New Zealand, andy.reisinger @ vuw.ac.nz

Benno Rothstein University of Applied Forest Sciences, Rottenburg am Neckar,
Baden-Wiirttemberg, Germany, rothstein @hs-rottenburg.de

Renate Sander-Regier Department of Geography, University of Ottawa, Ottawa,
ON, Canada, rsand071 @uottawa.ca

Jan C. Semenza Head of Future Threats and Determinants Section, Scientific
Advice Unit, European Centre for Disease Prevention and Control (ECDC), Tomte-
bodavigen 11A, Stockholm S-171 83, Sweden, jan.semenza@ecdc.europa.eu

Louise Simonsson Centre for Climate Science and Policy Research, Linkoping
University, Norrkoping, Sweden, louise.simonsson @tema.liu.se

Jodi-Anne Michelle Smith Global Cities Institute, RMIT University, GPO
Box 2476, Melbourne, VIC 3001, Australia, jodi-anne.smith@rmit.edu.au

Timothy Frederick Smith Sustainability Research Centre, University of the
Sunshine Coast, Macoochydore, DC 4558 Australia, Tim.Smith@usc.edu.au

Paul Sockett Communicable Disease Control Division, Primary Health Care and
Public Health Directorate, First Nations and Inuit Health Branch, Health Canada,
Ottawa, ON, Canada, paul_sockett@hc-sc.gc.ca

Erik Sparling CSA Standards, 155 Queen Street, Suite 1300, Ottawa, ON, K1P
6L 1, Canada, erik.sparling@csa.ca

Paul Steenhof CSA Standards, 155 Queen Street, Suite 1300, Ottawa, ON, K1P
6L 1, Canada, paul.steenhof @csa.ca

Roger Street UK Climate Impacts Programme, Environmental Change Institute,
Oxford, UK, roger.street@ukcip.org.uk

Iwan Supit Wageningen University and Research Centre, Wageningen, The
Netherlands, iwan.supit@wur.nl

Asa Gerger Swartling Stockholm Environment Institute, Stockholm, Sweden,
asa.swartling @sei.se

Dana C. Thomsen Sustainability Research Centre, University of the Sunshine
Coast, Macoochydore, DC 4558 Australia, dthomsen @usc.edu.au

Laird Van Damme KBM Forestry Consultants, Thunder Bay, ON, Canada,
vandamme @kbm.on.ca

Kelly Vodden Department of Geography, Memorial University of Newfoundland,
St. John’s, NL, Canada, kvodden @mun.ca


jreilly@mit.edu
andy.reisinger@vuw.ac.nz
rothstein@hs-rottenburg.de
rsand071@uottawa.ca
jan.semenza@ecdc.europa.eu
louise.simonsson@tema.liu.se
jodi-anne.smith@rmit.edu.au
Tim.Smith@usc.edu.au
paul_sockett@hc-sc.gc.ca
erik.sparling@csa.ca
paul.steenhof@csa.ca
roger.street@ukcip.org.uk
iwan.supit@wur.nl
asa.swartling@sei.se
dthomsen@usc.edu.au
vandamme@kbm.on.ca
kvodden@mun.ca

XVi Contributors

Oskar Wallgren Stockholm Environment Institute, Stockholm, Sweden,
oskar.wallgren @sei.se

Saskia E. Werners Wageningen University and Research Centre, Wageningen,
The Netherlands, werners @mungo.nl

Thomas J. Wilbanks Climate Change Science Institute, Oak Ridge National
Laboratory, Oak Ridge, TN 37831-6103, USA, wilbankstj@ornl.gov

Tim Williamson Natural Resources Canada/Canadian Forest Service, Edmonton,
AB, Canada, twilliam @nrcan.gc.ca

Elizabeth  Willmott Willmott Sherman L.L.C., Seattle, WA, USA,
elizabethwillmott1977 @gmail.com; Mlle.willmott@gmail.com

Johanna Wolf Labrador Institute of Memorial University, 490, Stn. B, Happy
Valley-Goose Bay, NL AOP 1E0O Canada, jwolf @mun.ca

Maureen Woodrow Telfer School of Management, University of Ottawa, Ottawa,
ON, Canada, woodrow @telfer.uottawa.ca

David Wratt National Institute of Water and Atmospheric Research (NIWA),
Wellington, New Zealand, d.wratt@niwa.co.nz

Emily Yeh Department of Geography, University of Colorado, Boulder, CO, USA,
emily.yeh@colorado.edu


oskar.wallgren@sei.se
werners@mungo.nl
wilbankstj@ornl.gov
twilliam@nrcan.gc.ca
elizabethwillmott1977@gmail.com
Mlle.willmott@gmail.com 
jwolf@mun.ca
woodrow@telfer.uottawa.ca
d.wratt@niwa.co.nz
emily.yeh@colorado.edu

List of Figures

Fig. 1.1

Fig. 3.1

Fig. 4.1

Fig. 4.2

Fig. 8.1

Fig. 10.1

Map of Annex I parties to the UNFCCC........................

Number of articles in US print media on adaptation to

climate change (Source: Moser 2009) ..........................

Key past and projected impacts of climate change and
effects on sectors for the main bio-geographic regions

of Europe (EEA 2010a) .....coovviiiiiiiiiiiiiiii e

Conceptual framework for climate change impacts,
vulnerability, disaster risks, and adaptation options
(Based on Isoard et al. 2008; IPCC 2007; Fiissel and

KIEIN 2006) .. oo

General steps in an adaptive management program

(Williams et al. 2009) ...

(a) Traditional public health and (b) lateral public
health. Public health aims at preventing disease,
prolonging life and promoting health through the
organized efforts and informed choices of society,
organizations, public and private, communities, and
individuals. The boxes in this diagram represent
selected examples of different sectors of society
involved in public health activities. Traditional public
health (Fig. 10.1a) executes vertical functions while
lateral public health (Fig. 10.1b) is based on interactive
relationships. Thus, lateral public health aims to
transcend the boundaries of traditional public health
by acting outside the box and connecting directly with

communities and other sectors of society .......................



XViii

Fig. 10.2

Fig. 11.1

Fig. 13.1

Fig. 13.2

Fig. 13.3

Fig. 13.4

Fig. 13.5

List of Figures

The process of community-based adaptation to climate
change. Cognitive social capital emerges as norms,
values, attitudes, and beliefs during community
meetings and is defined as peoples’ perception of
level of interpersonal trust, sharing, and reciprocity.
Bridging social capital comes to light during asset
mapping, when professional skills and talents are
mapped and connected in the neighborhood. Linking
social capital is developed after construction plans from
the design workshop are submitted to city engineers
for permitting. During the construction and installation
of the projects, community members create friendship
ties and increase bonding social capital. Extended
social networks and civic engagement for the common
good is part of structural social capital (Adopted with
permission from Semenza and March 2009) ........................

A flow chart of adaptation activities required to identify

and respond to emerging infectious disease threats

driven by climate change. Arrows indicate the flow

of adaptation activities from initial identification of
climate-change-driven disease risks through knowledge
acquisition and development of surveillance,

forecasting or alert systems and the interventions

they trigger to prevent or control disease, as well as
collaborations with science research institutions and stakeholders .

Relation between daily maximum temperature and

mortality rate in Hokkaido, Japan (1972—-1994). Each

dot represents data for a certain day. The curve is a
nonparametric regression line, i.e., a smoothing spline

CUIVE (Af = 0) oo
Relation between long-term average temperature

(1972-1995) and optimum temperature (OT) for 47

prefectures in Japan (Modified from Honda et al. 2007) ............
Relation between 85 percentile value of daily maximum
temperature (Tp,x85) and optimum temperature (OT)

in Japan. Solid line is the regression line and dotted line

indicates T;,,x85 = OT (Honda et al. 2007)............ccoovvvnnn.....
Location or occasion of occurrence of heat disorder by

age group (18 cities combined, Japan) ...................ooooe
Relation between heat disorder patients and index of

heat: (a) daily maximum temperature and (b) wet bulb

globe tEMPETAtUIE ...ttt

167



List of Figures

Fig. 13.6 The relation between outdoor temperature measured

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.
Fig.

13.7
13.8

14.1

14.2

20.1

21.1

22.1

23.1

232

26.1
26.2

27.1
27.2

with Automated Meteorological Data Acquisition

System (AMeDAS) and bedroom temperature in a

house in Nara prefecture, Japan (Kaido et al. 2007).................
Trend of heat disorder patients in Japan ...................ooooeeet.
An illustration in the heatstroke manual by Ministry of
Environment (2008), translated from Japanese by the

authors of this chapter ...

Canadians’ perceptions of risks to health (From

Environics 2008) . ...t
Steps Canadians have taken in the past year to

protect against climate change health impacts

(% of respondents) (From Environics 2008).........................

World population trends and projections; urban vs.
rural (United Nations 2005) ......ooviiiiiiiiiiiiiiiiiiee e

Location of IACCIUS case study settlements (Note:
this figure is derived from ABS 2006; GA 2010)....................

Flow-chart indicating sequential decisions of increasing
complexity and resource requirements in assessing

climate change risks (adapted from MfE (Mullan et al.

2008), © New Zealand Ministry for the Environment) .............

General overview of actors important to climate change
adaptation in Stockholm and Gothenburg regions as

identified by researchers and stakeholders through

participatory processes. See main text for detailed explanations ...
Limits to climate change adaptation as perceived

by stakeholders in the Stockholm region. The graph

shows how the stakeholders categorized the respective

obstacles to adaptation, based on their assessment of

how difficult the constraints are to overcome, and their

relative importance. See the main text for detailed

explanations of the categories ............ocevviiiiiieiiiiiiinee...

Canadian wheat-growing areas ..............ooveveeeeinnnnneeeennnn.
Australian wheat type and growing areas..............c.ooovuvveen...

Tisza River Basin (T6th and Nagy 20060) ............covvveveiinn..
Expected revenue of cropping patterns of two crops for
different correlations between the crops revenues...................

Xix

326



XX

Fig. 27.3

Fig. 27.4

Fig. 31.1

Fig. 31.2

Fig. 31.3

Fig. 33.1

Fig. 34.1

List of Figures

Average revenue and risk of combinations of main

crops in intensive agriculture (a) and floodplain

agriculture (b) in the Szabolcs-Szatmar-Bereg county .............. 379
Average revenue and risk of combinations of

intensive agriculture and floodplain agriculture in the
Szabolcs-Szatmar-Bereg county...........coooviiiiiiiiiiiiiiiian 380

Tibetan boy and girl riding a yak on the eastern region
of the Tibetan Plateau ... 426
Experimental warming plots (using open-top chambers)
within the winter-grazed meadow site at the Haibei
Research Station, northeastern Tibetan Plateau (latitude
37°37'N, longitude 101°12’E). Sheep are grazing in the
background after a light April snowstorm. Curved, dark
feature on the hill is a fence made fromsod ......................... 431
Warming effects on the aboveground annual production
of the medicinal plant Gentiana straminea in 2001.
Warming significantly reduced the production of this
medicinal plant in the non-grazed plots but had no
significant effect on plant production in the grazed
plots. The average production in warmed plots is
represented by the black bars, while the average
production in non-warmed plots is represented by the
white bars. Nongrazed plots are on the left, while
grazed plots are on the right. Bars represent means
and standard errors. While this figure depicts results
for a single species, this pattern was also observed
with respect to total aboveground biomass and species

richness (see Klein et al. 2004, 2007,2008) ..........ccoveeiiinnnn.. 432
The two participant communities: Alert Bay, British

Columbia and Change Islands, Newfoundland ...................... 451
A process for anticipatory adaptation at the community level ...... 463



Part 1
Introduction and Overview



Chapter 1
Introduction

James D. Ford and Lea Berrang-Ford

Introduction

It is widely accepted that the climate is changing, with implications for human
systems already documented (Fussel 2009; Smith et al. 2009; Stott et al. 2010).
Climate models indicate continued and accelerated climate change in the future
(Solomon et al. 2007). Research is only beginning to examine the potential implica-
tions of climate change for human systems and indicates significant vulnerabilities
(Hulme 2008). Society will not be static as the climate changes, however, undergo-
ing social, cultural, economic, and political changes that will affect how human
systems experience climate change and determine adaptive capacity to respond.
Some of these developments will moderate vulnerability: poverty, for instance, is
a major determinant of climate vulnerability the world-over, and decreasing poverty
rates with economic development offers considerable opportunity to reduce sensitiv-
ity to climatic risks and enhance adaptability. Aging populations, population growth
in high-risk locations (e.g., coastal zones), increasing inequality, and weakening of
social networks are trends that are likely to exacerbate vulnerability.

In light of the risks posed by climate change, climate policy has become a key
area of debate and research. Reducing greenhouse gas emissions (i.e., mitigation) is
central to efforts to tackle climate change. Mitigation will not be enough, however.
Even with the most aggressive targets, historic emissions mean that some degree of
climate warming is inevitable over the coming decades and will probably surpass
the 2°C threshold held by many as indicative of “dangerous” interference with the
climate system (Ramanathan and Feng 2008; Parry et al. 2009b; Smith et al. 2009).
In this context, Adger and Barnett (2009) have called for a new realism on climate
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change, one that recognizes the significant likelihood that means warming will be
4°C or greater. What is clear is that adaptation is unavoidable if we are to reduce
the risks of significant damage (Ford and Smit 2004; Smit and Wandel 2006; Pielke
et al. 2007; Parry et al. 2008, 2009b; Adger and Barnett 2009; Costello et al. 2009;
Smith et al. 2009).

The good news is that opportunities for adaptation to climate change are
available, feasible, and in many cases can be mainstreamed into existing policy
priorities and programming (Stern 2006; Garnaut 2008; Lemmen et al. 2008; Seguin
2008; Costello et al. 2009; Karl et al. 2009). Indeed, the challenge of adaptation
to policymakers and managers is not necessarily new, as humans have lived with
climatic variability for a long time and developed management decisions to cope
with this variability (Glantz 1988; Burton et al. 2002; Ford and Smit 2004; Smit
and Wandel 2006; Dovers 2009; Ford et al. 2010b). It is through changes in the
magnitude and frequency of existing climatic variability that climate change will be
experienced. As Dovers (2009) argues, we already have developed capacities and
understanding in many sectors to provide a basis for addressing even significantly
enhanced variability. Furthermore, the costs of adaptation, while daunting — scoping
studies have suggested between $9 billion per year to greater than $300 billion per
year (Parry et al. 2009a) — are only a fraction of global GDP.

Despite these opportunities, the bad news is that formidable challenges to climate
change adaptation exist. First, given the scale of projected impacts and experience of
climate change already, the window of opportunity for adaptation is narrow (Adger
and Barnett 2009; Parry et al. 2009b). Second, social, environmental, institutional,
and economic stresses are likely to further exacerbate impacts and constrain adap-
tive responses for vulnerable people and regions. Third, despite changes in weather
extremes and increasing awareness (although not universal) of climate-change risks,
adaptation activities are still poorly embedded in planning systems (Moser and
Luers 2008; Tribbia and Moser 2008; Repetto 2009; Berrang-Ford et al. 2010; Ford
et al. 2010c). Finally, as Adger and Barnett (2009) caution, maladaptation abounds
where adaptations being undertaken today are not sustainable in the long term.

These challenges in part stem from the lack of attention given to adaptation in
policy discussions on climate change at local, national, and international levels. For
too long adaptation has been the poor cousin of mitigation. They also stem from
the nature of adaptation research. As Barnett (2010) argues, adaptation has largely
been investigated as a scientific and technical problem with little research that has
sought to inform decision-makers. Thus there is a well-developed literature assess-
ing vulnerability, identifying generic opportunities for adaptation, and examining
adaptation processes, but fewer studies outlining specific adaptation entry points,
developing adaptation plans, evaluating progress of adaptation plans, or profiling
examples of best practice (Gagnon-Lebrun and Agrawala 2007; Barnett 2010; Ford
et al. 2010b). This edited book is in response to this deficit and was conceived
with the aim of profiling cases from different sectors and regions in developed
nations where specific adaptation measures have been identified, implemented, and
evaluated; the focus is “from theory to practice.” The contributions provide practical
advice and guidance that can help guide adaptation planning in multiple contexts.
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In this introductory chapter we begin by explaining why the book focuses on devel-
oped nations and then document observed and projected climate changes affecting
the developed world. We then present the book outline, review contributions of
specific chapters, and finish by outlining future research directions raised by the
authors.

Why Developed Nations?

Definition and Characteristics of “Developed Nations”

For the purposes of this book we define “developed nations” broadly as the 41
Parties identified under Annex I to the United Nations Framework Convention on
Climate Change (UNFCCC) (Table 1.1, Fig. 1.1). This includes 28 of the 30 member
states of the Organization for Economic Cooperation and Development (OECD),
excluding South Korea and Mexico, and includes several Economies in Transition
that are not part of the OECD. Annex 1 nations are industrialized in character,
have high levels of economic development, low prevalence of poverty, aging and in
some cases declining populations, well-developed institutional capacity, and have
the majority of the population living in urban areas with livelihoods not directly

Table 1.1 List of Annex I

. Australia Liechtenstein

parties to the UNFCCC Austria Lithuania
Belarus Luxembourg
Belgium Monaco
Bulgaria Netherlands
Canada New Zealand
Croatia Norway
Czech Republic Poland
Denmark Portugal
Estonia Romania

European Community
Finland

France Slovenia

Germany Spain

Greece Sweden

Hungary Switzerland

Iceland Turkey

Ireland Ukraine

Italy United Kingdom

Japan United States of America
Lativa

Russian Federation
Slovakia

Estimated total population: 1,774,753,827




6 J.D. Ford and L. Berrang-Ford

W' 10W 120'W O'W W XO'W i:’ XE WE WE 120E 1WE W
— - - - - ’ Ay ~ - -~ - —_—
-3rN
Lo
-Xr's
‘ ' 3 ;
> /’
-80S
. Canada 11. Croatia 21. Slovakia 31. Belarus
. lceland 12. Italy 22. Slovenia 32. Estonia
. Ireland 13. Bulgaria 23. Belgium 33, Finland
. United Kingdom 14, Greece 24. France 34, Latvia
. Portugal 15. Turkey 25.G 35. Lithuani
. Spain 16. Austna 26. Liechtenstein 36. Romania
. Norway 17. Czech Rep. 27. Luxembourg 37. Ukraine
. Russia 18. D rh 28. Neth 38. Japan
. Sweden 19. Hungary 29, Switzerland 39, New Zealand
10. Monaco 20. Poland 30.USA 40. Australia

Fig. 1.1 Map of Annex I parties to the UNFCCC

linked to climate-sensitive natural resources. They have a combined population of
approximately 1.7 billion people, or 25% of the global population. We also note that
we include one chapter profiling a case study from Tibet given important lessons for
Indigenous populations in developed nations.

Observed and Projected Changes in Developed Countries

Developed nations in the northern hemisphere have experienced some of the most
pronounced changes in climatic conditions globally over the past century. In North
America, the greatest warming has occurred in Arctic regions: between 1948 and
2005, for instance, winter temperatures in the Yukon and Mackenzie regions of
Canada have warmed by 4.5°C and 4.3°C, respectively, with an annual warming
of 2.2°C and 2.0°C (Prowse et al. 2009). The Arctic as a whole is warming at
about twice the global average (Solomon et al. 2007). In Europe, the annual mean
temperature has increased 0.91°C from 1901 to 2005, with a rate of warming of
0.41°C per decade from 1979 to 2005 (Solomon et al. 2007). In Japan, temperature
increased by 1.0°C in the twentieth century, with estimates of 2-3°C increases for
some large cities (Ichikawa 2004). In Australia, annual mean surface air temperature
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has increased by 0.9°C since 1910 and 0.16°C per decade since 1950 (CSIRO and
Australian Bureau of Meteorology 2007). The average maximum temperature in
Australia increased by 0.6°C, while the minimum temperature increased by 1.2°C
(Nicholls and Collins 2006; Solomon et al. 2007). Changing precipitation regimes
have also been noted, showing greater regional variability than temperature.

Climate models project that warming will be greater than the global average for
most of North America and Europe and close to the global average for more southern
latitude developed countries like Australia. The greatest warming is projected to
occur in Arctic regions of developed nations: over the western Canadian Arctic, for
instance, median temperature changes of +6°C are projected by 2080, ranging from
+3.5°C to +12.5°C depending on climate model and scenario used. Either way,
Arctic regions are projected to experience the greatest changes in climate globally
(ACIA 2005; Solomon et al. 2007: Timlin and Walsh 2007; Barber et al. 2008).
The Intergovernmental Panel on Climate Change (IPCC) estimates that Europe will
warm less than North America. Average temperatures in northern and central Europe
are projected to increase a few degrees by 2050 and 3-5°C by 2090. Northern
and central Europe will experience greater yearly maximum temperatures than
other regions (Riisinen et al. 2004; Solomon et al. 2007; Kjellstrom et al. 2007).
Japan is projected to experience warming in most areas, increased heat waves,
increased annual precipitation, and more intense rainfall on extreme precipitation
days, including those associated with typhoons (Solomon et al. 2007). Average
annual precipitation increases are expected over most of northern Europe, the Arctic,
Canada, northeastern United States and northern Pacific, while decreases will be
experienced in most of the Mediterranean and the US Southwest. In general, there
will be reduced rainfall over continental interiors during summer months due to
increases in evaporation, with increased drought frequency projected for much of
Australia (Solomon et al. 2007).

Climate Change Adaptation in Developed Nations:
Reasons for Concern

Developed nations are generally assumed to have limited vulnerability to climate
change (Gagnon-Lebrun and Agrawala 2007; Solomon et al. 2007; Costello et al.
2009). On the whole, the assumption holds: individuals, communities, and gov-
ernments in developed nations have access to significant resources and engage in
a range of actions to manage and control climate-sensitive outcomes in a range
of sectors including health, agriculture, infrastructure, business, education, and
industry. Awareness of climate change is also generally high, research capacity
well developed, and vulnerability and impacts assessments completed. This as-
sumption, however, does not adequately consider the persistence of within-country
socioeconomic inequities and their implications for vulnerable populations, and
overlooks the fact that many observed and projected changes are considerably
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greater in temperate latitudes (particularly Arctic nations). Moreover, significant
vulnerabilities in developed nations have been highlighted by a number of climate-
related disasters including the European heat wave, Australian drought, Mountain
Pine Beetle infestation in the forests of Western Canada, and Hurricane Katrina
(Hulme 2003; Lagadec 2004; Parkins and MacKendrick 2007; Ebi and Burton 2008;
Ford et al. 2010a). In the United States, Repetto (2009) has argued that public
and private bodies charged with adaptation have failed to deal with current risks
and prepare for emerging future risks. O’Brien et al. (2004; 2006) voice concern
over what they see as complacency in Norway and Europe more generally that
climate change will have limited impacts, identifying significant vulnerabilities at
a local level. What these and other studies demonstrate is that adaptive capacity in
developed nations will not necessarily translate into adaptation; planned adaptation
will be necessary.

Key concerns expressed in the literature regarding the ability of developed
nations to adapt to climate change include:

e Information deficit: Adaptation requires recognition of the necessity to adapt,
knowledge about available options, the capacity to assess them, and the ability
to implement most suitable ones. Vulnerability assessment is an important first
step for providing the necessary information for adaptation. Most developed
nations have initiated impacts assessments, including the development of climate
change scenarios, and have assessed impacts at a national level (Gagnon-
Lebrun and Agrawala 2007). Some nations have also examined vulnerabili-
ties, conducted sectoral assessments, and identified generic adaptation options.
Notable progress has been made by the United Kingdom, Canada, Australia, and
the Netherlands, yet comprehensive approaches to implementing adaptation and
mainstreaming are lacking (Gagnon-Lebrun and Agrawala 2007). In a European
context, O’Brien et al. (2006) further critique the scope of understanding, with
studies disproportionately focusing on direct impacts on biophysical systems
and economic sectors, with indirect effects and differential vulnerabilities often
ignored. For specific sectors (e.g., industry) and at local and regional levels, the
deficit between what we need to know to facilitate adaptation and what we know
(the “adaptation deficit”) is particularly large, especially for marginal populations
(e.g., Indigenous peoples) (Ford et al. 2010a, c).

* Economic resources: It is widely recognized that access to economic resources
directly affects vulnerability to climate change through its implications for
institutional capacity and the ability of households to prevent, prepare for, avoid,
and recover from climate-related hazards (IPCC 2001, 2007). Developed nations
are expected to be less vulnerable to climate change on account of economic well-
being. National level indicators, however, hide significant disparities, perhaps
the most glaring of which are among Indigenous populations in developed
nations who have been referred to as the “fourth world” on account of high
rates of poverty and experience of housing, water, and food insecurity (O’ Neill
1986; Ford et al. 2010a). Differential vulnerabilities exist at multiple levels and
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for multiple populations. However, very little has been written on vulnerable
populations in the developed world compared to the developing nations (O’Brien
et al. 20006).

Institutional capacity: High income nations are generally believed to have well-
developed institutional capacity underpinning the ability to identify, recognize,
evaluate, anticipate, and respond to climate-related risks including those associ-
ated with climate change (IPCC 2007). Institutions are generally well developed,
funded, and staffed by a professional and highly educated workforce, with ac-
countability ensuring proactive identification of future risks, planning for future
burdens, and underpinning institutional learning. However, recent experience —
from the 2003 European heat wave, to SARS, to Hurricane Katrina — has chal-
lenged the notion that institutions will insulate developed nations from climate-
change impacts. In these instances, vertical institutional weaknesses, including
flow of information between decision-makers at different scales, and horizontal
challenges, including conflicting and unspecified jurisdiction, power politics,
and institutional defensive routines, overwhelmed institutional capacity with dra-
matic consequences (Kates et al. 2006; Kovats and Ebi 2006; Boettke et al. 2007).
Technological capacity: Availability and accessibility of technology at various
levels will affect vulnerability to climate change. Technological capacity will
play an important role in buffering developed nations against the effects of cli-
mate change and provides a strong basis for adaptive planning. Surveillance and
early warning systems, for instance, play a crucial role in decreasing sensitivity to
climate risks and increasing adaptive capacity, helping to anticipate and respond
to risks that will become more prevalent with climate change. However, access to
technology is often uneven in developed nations and technology can also create
new vulnerabilities.

Political challenges: Climate change will result in the emergence of risks
which cross borders, extend over multiple spatial-temporal scales, and span juris-
dictions of several government departments. Addressing these risks will require
the creation of new governance structures, including increased participation of
vulnerable peoples in decision-making, increased accountability, and financial
commitments, and will entail potentially unpopular decisions by national gov-
ernments (Costello et al. 2009). Political challenges exist to achieving these
goals, evident by the lack of coordinated and comprehensive commitments on
climate change adaptation at national and international levels, and slow progress
in policy development (Pielke et al. 2007; Jinnah et al. 2009). Political will
to meaningfully address climate change is also often lacking, with adaptation
investments in some cases having limited short-term political benefit. Hurricane
Katrina provides a case in point, where despite repeated warnings about the risks
posed by flooding, decades of underinvestment in flood defenses and hazard
planning and development in high-risk areas were allowed to continue. This
reflected the political culture favoring low taxes and economic growth at the
expense of safety, and the unwillingness of the public to see tax money spent on
what were perceived as less pressing problems (Kates et al. 2006). The parallels
for climate change adaptation are legion.
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e Societal trends: Developed nations (as well as some emerging economies,
e.g., China) face societal challenges associated with aging populations. For
many climate-change risks, age will create unique sensitivities and challenges
to adaptation. Epidemiological analysis of mortality during heat waves, for
example, has highlighted that the elderly are at significantly higher risk, and in
the majority of developed nations the magnitude and frequency of occurrence
of heat waves is projected to increase (McGeehin and Mirabelli 2001; Brown
and Walker 2008; Michelozzi et al. 2009). Research has also highlighted the
greater emotional toll that climate hazards place on the elderly (Marion et al.
1999; Kovats 2004; Hajat et al. 2005). Older people and retirees are also attracted
to warmer climates in general (Duncombe et al. 2003; Howard 2008). As a
result, some esthetically pleasing coastal areas that are highly vulnerable to
extreme weather events may become increasingly populated by older age groups.
There are also unique economic challenges to aging populations. For example,
a shrinking workforce will have to support a growing dependent population, and
this will place increasing pressure on government expenditure (Leibfritz et al.
1995; Bryant et al. 2004; Guest 2006). In such a circumstance, funding allocated
to climate-change adaptations may be constrained.

With these challenges in mind, examining successful initiatives and learning
from failed ones offer important insights on the adaptation process and how we can
integrate adaptation planning in policy programming at multiple levels. Herein, this
book documents examples of adaptation in practice from across developed nations.
The practical focus reflects the urgency of the adaptation challenge. It also reflects
the maturation of adaptation science: while theoretical and methodological debates
continue, and vulnerability assessments are ongoing, in a number of sectors and
regions we are beginning to know enough to begin adaptation planning.

Book Organization

This book is organized into seven themed parts:

e Part I: Introduction and overview

e Part II: Adaptation in the public health sector

e Part III: Adaptation in the industrial sector

e Part IV: Adaptation in the urban environment

e Part V: Adaptation in the agricultural sector

e Part VI: Adaptation in rural and resource-dependent communities
* Part VII: Future directions

Chapters in Part I review progress on adaptation in developed countries at
a national level. Parts II-VI have between three and seven chapters, with each
theme beginning with a summary chapter outlining the key contributions of the
chapters, evaluation of progress toward the development of adaptation interventions,



