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PLANET EARTH: ADYNAMICAL ENVIRONMENT

Atmosphere




% EVERY YEAR
HUMANKIND EACES MAJOR
= DISASTERS




A BASIC REMINDER

RISK : ADEFINITION (UNDRO, 1979)

RISK = HAZARD *VULNERABILITY *VALUE




RISK: A SYNTHETIC ILLUSTRATION

RISK CITY




RISK: AN ILLUSTRATION

HAZARD

IMPACTS = DISASTER ?

Important Notice:

Hazard and
Vulnerability evolve with
distinct time scales !

EXPOSED
AREA

J.-JWagner modified from Th. E. Downing, ECI, Oxford



OUR FIELD OF REFERENCE

NATURAL CAUSES MAN-MADE CAUSES
/\
SLOW ENVIRONMENTAL TECHNOLOGICAL
- Earthquakes | - Climate changes -Climates Changes 1 ~Ghemical
(taly, Turkey) i (warming, cooling) (greenhouse effect) !

- Tsunamis (Portugal) e et - Nuclear (Tchernobyl/

- Storms, Hurricanes, - Desertification, - Loss of biodiversity FUkUShlma)
Cyclones (W. Europe) _Drought (East Africa) - Deforestation South of Europe)- Ol spill.

- Floods (England, Germany) _ _ _ 4 (Alaska, Siberia)

- Landslides / -lce melting (Arctica) - Drying (Aral Sea) / - Bursting of dams
(Alpine areas) T - Uncontri)lled town planning /

- Volcanic Eruptions ot megapoles (Cairo, N_I?)_(I_C_O_),/ -
Italy, Iceland T e .- _ =
(taly ) T e P - Wars (oil wells in fire)

Heator Cold wave..  _-7" _.----~" « - Structural deficiencies

(France, Canada) s Terrorism
---- - i
- Forest fire - COMPLEX DISASTERS (Spain, England)
(Greece, Russia)

Prevention of Natural Disasters/SHA-DDC/ J.-J.Wagner & P. Kunz - 1995



DOES CLIMATE CHANGES PLAY A ROLE IN NH DISASTERS ?

Number of Major Events

Frequency comparison between disasters related to Geological
hazards and Hydrometeorological hazards
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Based on EM-DAT: OFDA/CRED International Disaster Database



IMPORTANCE OF THE CLIMATE COMPONENT!

Historical and potential intense precipitétions (catastrophic?) per seaéon

Catastrophic events

B 1961-1991: Total 108 2071-2100: Total 141

()
o

iy
o

o LI .

Winter Spring Summer Fall

Number of episodes > 50mm/day

In Protection de la population OFPP, 11.2008 M. Beniston, UNIGE




VULNERABILITIES

Pedro Rafael Gonzalez Chavajay, 1989 - Tragedia



THE MAJOR VULNERABILITIES !

VULNERABILITIES

Physical Social Economic Environmental
Buildings Vulnerable Vulnerability Unemployement Climate change

groups factors
Infrastructures: Children Poverty Losses of vital services  Ecological changes
Services (Water, Women ? Densely populated  Losses of production Pollution potentialities
electricity etc..) areas
Transport systems Elderly Etc... Etc... Etc...

Telecommunications Disabled

ARE QUANTITATIVE METHODS OF SOCIAL, ECONOMICAL,
ENVIRONMENTAL VULNERABILITIES ASSESSMENTS
APPROPRIATE TO INTEGRATE THE RISK «FORMULA» ?



Mezan Damage Faktor [%]

EXAMPLE OF PHYSICAL VULNERABILITY ASSESSMENT

BUILDING VULNERABILITY FUNCTIONS FOR EARTHQUAKES

Based on the European Macroseismic Scale Type of Structure Vulnerability Class
rubhle stone, fieldstone O
100 dobe {earth hricld O—l
+ EMSdassB aphEle e
Curve used for the scenario E stple stone b
T3 brick masonry r = tnassive stone I—-O- --I
a0 ] EMS classdcf 0 . %
urve used for the scenario unreintorced, with
*r CaSwith ringbeams manufactured stone units |“ O “l
{45 RC frames ) )
EMS class D unreinforced, with RC floors |—-0---|
60 Curve used for the scenario ; .
® EMS class E remforced or confined I- O-—I
& frame without 1
g eatthqualre-resistant design (ERD) 1 O'"I
40 1 E frame with moderate level of ERD : O-—I
i} . .
= trame with high lewel ot ERD | OH
L&
20 g2 walls without ERD l-- O-—I
a [
= alls with rnod lewel nf ERD -
é walls wath moderate level o | O-—I
B walls with high level of ERD F+OH
0 i steel structures |
5 6 7 8 9 10 £ I O
Intensity =
é timhber structures : O-—I

Omast likely vulnerability clazs, === probable range;
----- rangeof less probable exceptional cases



RISK =

R>600K€

Principle of quantitative risk evaluation
for an earthquake intensity I>VIII

ELEMENT AT RISK *

VALUE *

VULNERABILITY

Vulnérabilité: Courbe
d'endommagement

o~

% d
dommage

I L%
Intensité sismique

For I=VI111, a house of
type N will have

250 houses type N 300k€ | Jamages which amount
80% of itsvalue
250 * 300 * 0.8




FROM SCIENCE TO POLICY |

For an appropriate management of the natural hazard risk;
fundamental questions

* What is the objective: Save lives ? Protect goods ? Both ?

* What is the level in the political priorities ?

* What is the part of the national resources which can be invested?

* What is the price that society is ready to pay today to protect future generations?

Adapted from Gabor Czitrom, Cahier technique AFPS, sept. 1999



THE OPINION OF A REINSURER

SwissRe



Schweizerische Eidgenossenschaft
Confédération suisse
Canfederazione Svizzera
Confederaziun svizra

Risk management: mechanisms for an integrated approach

Reduce impact of disasters
through

rescue, relief and
rehabilitation

Reduce existing and prevent
build-up of new risks with
non-structural and structural
measures

Reduce possible losses in future
with adapted recovery Source: DDC-CH



Institutional Actors and Stakeholders in Normal Times
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NATURAL HAZARDS RISK

MANAGEMENT
INPUT MANAGEMENT OUTPUT
DATA:
HAZARDS

VULNERABILITIES
DEMOGRAPHY
ECONOMY

| | FEEDBACKS ;



ELEMENTS OF INTEGRAL RISK MANAGEMENT

-
Economical
Climatic
Political _l Societal changes _ Environmental changes _|
Biological

Risk Perception

Er)[ Hydro-Meteorological Risk

Risk Avoidance

/_‘ or Prevention
( INTEGRAL RISK L
MANAGEMENT ) Risk Mitigation

Risk Transfer

-

@[ Geological Risks

JIW CERG-UNIGE 2008




LONG TERM STUDIES
HAZARDS ASSEMENTS

NATURAL HAZARDS
Mapping - Modeling

Direct & indirect effects
—

Proximal <10km Distal >10km

HAZARDS [A]
EVALUATION

VISUAL INSTRUMENTAL

Early Warning System

GOVERNEMENT

COORDINATION COMITTEES

NATURAL
HAZARDS RISK
MANAGEMENT

- National -
- Local - P
- y
VULNERABILITY [Vul] & VALUE [Val]
SOCIAL
RISK [R]

R = A xVul x Val

Population (Children,
Elderly, Disabled,..., Poor)

VULNERABILITY
REDUCTION

CYCLE

Disaster Risk Reduction

PREPAREDNESS PREVENTION
ITIGATION

ECONOMIC

Potential Direct, Indirect
& Secondary Losses

PHYSICAL

Buildings, Infrastructures,
Agriculture,.....

mmm)  Basic actions
mmm)  Alertlevel

SHORT TERM STUDIES
HAZARDS FOLLOW UP

POPULATION SECURITY OFFICE

EDUCATION & INFORMATION [ LANDUSE & PLANIFICATION

A 4

Adapted from Wagner J.-J. and Munoz C. H., 1997



THEORETICAL FRAMEWORK FOR A HOLISTIC APPROACH TO
DISASTER RISK ASSESSEMENT AND MANAGEMENT

, HAZARDS N jazard
_ Natural events / socio-natural events N intervention

—

“EmEMmORERE FAdwEwED A ETOmEETeEw

SOCIETY

m i o= W

; VULNERABILITY i | T
' EXPOSURE SUSCEPTIBILITY \ LACKOF intervention
and FRAGILITY <, > RESILIENCE

SR Exposure
Physical Capacity to T
Ecological anticipate |

Social .| Capacity to ‘ ' Susceptibility
Economic il | ctope : rauction

Cultural —_ :
= ‘ Capacity IU 2 Resilience
Institutional @Ltmr i @; ]
- i _I = J

o R EO-nur8—d=—f FO—aEmcmEw
A Z2mImoPZEF

RISK GOVERNANCE
RISK Organization / planning/

- - M E T amantati
Ecanomic / soclal / enviranmental potential impact implementation

MOVE GENERIC FRAMEWORK



ARE THESE VARIOUS CONCEPTS WELL UNDERSTOOD!

?

VULNERABILTY  VERSUS

Reslliance
Coping capacity
Adaptive capacity
Capability

Resistance



The Risk Concept serves as a conceptual frame
to address natural hazards vulnerabilities and risks.

Basic questions have to be answered:

L e T Landslide La Gabriela —Bello

— - .'-‘-"--jcdombia, Bec. 2010

What can What is

happen? accepltable?
Analysis of Assessment
Risks of risks

Integral
Plannlng Of Modified from Planat, UN World
M easures conf. on disaster reduction, Kobe 2005




Dealing with natural hazards




Normalized Risk

Risk Management Levels

Developing countries

Risk Reduction

Prevention & mitigation

Objectivable risk*

S

«Acceptable» rigk

Residual risk
« Zero »risk

*Based on the most likely event !

Developed countries

Risk Reduction

Prevention & mitigation

©Franco Romerio & Jean-Jacques Wagner, 2007



HOW TO FIND THE BEST SOLUTION ?

We have to _ but

/A?\/V-U"

remove rather
ourselves not too n i
from the much! Attention

river... avalanches!

PLANAT 2011



FORTUNATLY BASIC INFORMATION EXISTS
A FEW OF EXAMPLES OF MANY EXISTING DOCUMENTS!

kT2

Disaster risk P
management ; r ot )
systems analysis / : ) & - .
A guide book ; e - e i "'\i [1 P
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Advocacy for
Disaster Risk Reduction
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THE RISK IS REAL




Confédération suisse Plate-forme nationale aDangers naturelss
Confederazione Svizzera Piattaforma nazionale «Pericoli naturalis
Confederaziun svizra National Platform for Natural Mazards

0 Schweizerische Eidgenossenschaft Nationale Plattform Naturgefahren PLANAT

The future: Permanent Education and Training

THANK YOU [

Dziekuje

©J.-J. Wagner, 2007 ©J.-J. Wagner, 2007

Volcanito in Guatemala Sakurajima volcano in Japan

jean-jacques.wagner@unige.ch



