Contents

3.4.3 Consequences of Risk Management Policies

1 Introduction and SUMmMAry .............cccoiiiiiiiiiiiiiiiiiiiiiiieees
References .. ...uneeii i

2 What Is a Disaster? An Economic Point of View .........................
2.1 Defining the Economic Cost of Extreme Events ......................
2.1.1 Direct and Indirect COStS .........ccovviiiiiiieiiiiiieeennnn.

2.1.2 DefiningaBaseline.............oocoiiiiiiiiiiiiiiiiiiii.

2.1.3 Assessment Purpose and Scope ............ccooviiiiiiiii.

2.2 Output Losses and Their Drivers ............ccoeviiiiiiiiiiiiiiiien...
2.2.1 From Asset Losses to Output Losses ............ocoveeeennn.

2.2.2 “Ripple Effects” ......ooiiiiii i

2.2.3 Non-linearity in Output Losses and Poverty Traps............

2.2.4 Building Back Better? The Productivity Effect ...............

2.2.5 The Stimulus Effect of Disasters...........ccccoovveeeeannn.

2.3 From Output Losses to Welfare Losses ...........ooveeeeiiiiinie...
2.4 Assessing Disaster LOSSeS .......oeeiiiiiiiiiiiiiiiiiiiii e
2.4.1 Measuring Indirect Losses Using Econometric Analyses ....

2.4.2 Modeling Indirect LOSSeS.........evveiiiiiiiiiiiiiiieennn.

2.5 Conclusion and the Definition of Resilience ...........................
ReferenCes .....une e

3 Disaster Risks: Evidence and Theory......................................
3.1 Defining RisK.....oeuiiiiiii
3.2 The Current Patterns of Risk ............ooooooiiiiiiiiii ..
3.3 Current Trends ......veeeiiii e
3.4 “Good” and “Bad” Risk-Taking .............ccceviiiiiiiiiiiiiiiea...
34.1 Good Risk-TaKing ........c.c.eeeiiiiiiiiiiiiiiiiiiiiieniinas

342 BadRisk-Taking .........oooviiiiiiiiiiiiiiiiiiiiiiii s

10
10
17
18
19
20
27
33
36
39
41
43
43
43
46
47

51
51
55
59
63
63
64
65

xi



xii

Contents
3.5 Technical Insight: Economic Growth and Disaster Losses............ 67
3.5.1 Riskand Development...........cooivuiiiiiiiiiiiieeennnnn. 67
3.5.2 A Balanced Growth Pathway...................oooooiiiii. 68
3.5.3 The Safety vs. Productivity Trade-Off ......................... 69
3.5.4 Optimal Protection and Risk-Taking........................... 71
3.6 ConclUSION ...ouuiiiiii i 73
References ......oouuiii i 75
Trends in Hazards and the Role of Climate Change ..................... 77
4.1 Scenarios for Climate Change Analysis ............cooooveiiiiinnn. 77
4.2 Climate Change SCenarios ............ceeeuvvuiiiieieniiiieeeeennnnnnns 79
4.2.1 Changes in Average Climate Conditions ...................... 79
4.2.2 Forecasting Natural Variability................ccoooiiiiio.. 81
4.3 “Downscaling” Global Climate Scenarios to Extreme
Event SCenarios ...........oovuiiiiiiiiiiiiiiii e 83
4.3.1 Statistical Methods ... 83
4.3.2 Physical Models ..........coiiiiiiiiiii 85
4.4 Consequences in Terms of Extremes.............ccoooiiiiiiiiiiinnn, 86
4.4.1 Heat Waves and Cold Spells .........cccooiiiiiiiiiiiiiiiie... 86
442 Droughts.......oeeeiii i e 87
4.43 Storms and HighWinds ..., 87
4.4.4 River Floods........cooiiiiiiiiiiiiii i 89
4.4.5 Coastal Floods .......cooviiiiiiiiiiiiiiiiiiii i 90
4.4.6 Can We Attribute Extreme Events to Climate Change? ...... 90
4.5 How Would These Changes in Hazard Translate
into Changes in LoSSes? .......coiiiii e 91
4.6 CONCIUSION ....oiuuiiiit i 94
References ......oouuiiii 95
Climate Change Impact on Natural Disaster Losses..................... 99
5.1 Methodology for Local Assessment of Climate Change
Impacts on Disaster Risks ..........ooooiiiiiiiiiiiiiiiiiiiiiiin. 100
5.2 Case Study: Hurricanes and the U.S. Coastline ....................... 107
5.2.1 The Hazard: Climate Change and Hurricanes ................. 108
5.2.2 Exposure, Vulnerability and Resilience: Climate
Change and Hurricane Losses............coooveiiiiiiine... 111
5.2.3 Adaptation Options .........ooeuiiieiiiiiiiiii e 112
5.3 Case Study: Sea Level Rise and Storm Surges in Copenhagen ....... 113
5.3.1 The Hazard: Extreme Sea Levels in Copenhagen ............. 114
5.3.2 The Exposure: Population and Assets at Risk................. 115
5.3.3 The Vulnerability: Flood Direct Losses ....................... 115
5.3.4 The Resilience: Direct and Indirect Losses.................... 115
5.3.5 Adaptation Options .........ooviiiiiiiiiiiiiei e, 117
5.4 Case Study: Heavy Precipitations in Mumbai ......................... 120
5.4.1 The Hazard: Heavy Precipitations and Extreme
Run-offs in Mumbai ... 121



Contents xiii

5.4.2 The Exposure: Population and Assets in Mumbai ............ 122
5.4.3 The Vulnerability: Direct Losses...........cccovviiieeeanan. 122
5.4.4 The Resilience: Indirect and Total Losses ..................... 122
5.4.5 Adaptation Options .........ooeuiieeiiiiiiiiieiiiiiiiiieean. 123
5.4.6 Impact on Marginalized Populations .......................... 124
5.5 Lessons from the Case Studies ...........ccoooeiiiiiiiiiiiiiiein... 126
5.6 Conclusion on the Future of Natural Disasters
and the Role of Climate Change.................cccvviiiiiiieiiiinnn. 127
References ......oouuiiiii i 128
6 Methodologies for Disaster Risk Management
in a Changing Environment.....................coooiiiiiiiiiiiiiiiiiinn.. 131
6.1 The Disaster Risk Management “Policy Mix”................coeee... 131
6.2 Disaster Risk Management for Climate Change Adaptation.......... 134
6.2.1 Reactive vs Proactive Risk Management ...................... 134
6.2.2 The Adaptation Gap ........covvvieieiiiiiieiiiiiiiie e, 137
6.3 Case Study: A Cost-Benefit Analysis of New Orleans
Coastal Protections...........o.viiiiiiiiiiiiiiiiii e 139
6.3.1 A First Cost-Benefit Assessment..............c.ooeveiieeennn. 139
6.3.2  Sensitivity ANalysiS......covviuiiiiiiiiiiiiiii e 147
6.3.3 Cost-Benefit Analysis Under Uncertainty ..................... 155
6.4 Case Study: Early Warning Systems in Developing Countries ....... 156
6.4.1 Benefits from Early Warning and Preparation Measures ..... 157
6.4.2 Economic Benefits from Hydromet Information .............. 165
6.4.3 How to Improve Early Warning, and at What Cost? .......... 167

6.4.4 Conclusions on Investments
in Hydrometeorological Information

and Early Warning ... 171
6.5 CONCIUSION .. uuitt ittt e e et 172
R OIENCES .. i 173

7 Decision Making for Disaster Risk Management

ina Changing Climate...................cooiiiiiiiiiiiiiiiiiiiiiees 177
7.1 Methodologies for Robust Decision-Making .......................... 180
7.1.1 Robust Decision-Making ..........c.ccooviiiieiiiiiiiiieenn. 180
7.1.2  Advantages over Other Approaches ......................o... 184
7.2 Robust Strategies for Disaster Risk Management ..................... 186
7.2.1 No-Regret Strategies.......ovuuuiieeieiiiiiieeiiiiiiieeann. 186
7.2.2 Reversible Strategies. ........oouuveiiiiiiiiiii e 189
7.2.3  Safety-Margin Strategies ..........cccevvviiiiieeiiniiiieeeennn. 190
7.2.4  Soft Strategies......vvveeeeeii e 191
7.2.5 Strategies That Reduce Decision-Making Time Horizons.... 192
7.2.6 Taking into Account Conflicts and Synergies ................. 192

R OIENCES .. i 193



2 Springer
http://www.springer.com/978-3-319-08932-4

Matural Disasters and Climate Change

An Economic Perspective

Hallegatte, S,

2014, XX, 194 p. 43 illus., 32 illus. in color., Hardcover
ISEM: 978-3-319-08932-4



	Contents

