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Risk and poverty in a changing climate

The Global Risk Analysis is...

...one of the component of the 2009 Global Assessment Report on
Disaster Risk Reduction. It focus on intensive mortality and economical
risk from natural hazards world-wide.

It aims to address the following questions:

Spatial distribution of seven natural hazards and associated
human and economical exposure

|dentification of risk/vulnerability drivers

Spatial risk ditribution patterns (human and economical)
Index for comparing countries at risk

Risk trend analysis

Provide full access to data for end users

Invest today for a safer tomorro @
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Risk and poverty in a

changing climate

A collaborative effort

UN/ISDR, UNEP/GRID-Europe World Bank (GDP, economical risk),
Columbia University, Norwegian Geotechnical Institute.

Contributions from many partners:
- Dartmouth Flood Observatory, United States Geological Survey...

Supported by:
- UNDP/BCPR, UN/ISDR, UNEP, World Bank and NGI.

- Reviewing process (on hazard modelling) 24 independants
reviewers selected by UNESCO and WMO.

Inputs: 1.6 million US$ and 12 months for development and analysis

70 contributors including 20 developers. 1.5 Tbh of Data

Invest today for a safer tomorrow @
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Hlsk and puverty It't a thanginn climate

The Global Risk Analysis uses the latest datasets

High resolution data with global coverage

Land cover : GlobeCover ESA, 300 m resolution, 2008
Population: Landscan 2007, 1 km resolution, 2008
Elevation: SRTM, 90m resolution, 2002

GDP: World Bank, 1 Km resolution, 2008

Hydroshed, USGS/WWF, 90m resolution, 2009.

More than 5000 earthquakes, USGS, Shake maps, 2008
Floods: more than 600 past floods events as detected by
satellite sensors, 250m resolution, DFO, 2008

More than 2500 past tropical cyclones data from 1975 to
2008 (as modelled by UNEP/GRID-Europe

GAR 2011: IBtracks for tropical cyclones (1970 — 2009)
More than 4180 events

Invest today for a safer tomo @
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Risk and poverty in a changing climate

Equation of risk used in the GAR
Risk = HaZdepbeiinsiipeteotidUibnegas bt ityne

particular cause, place and period.

Hazard Expected frequency of occurrence of different intensities
and types of threats (e.g. cyclones, floods,
earthquakes,...) for a specific area.

Exposure People, assets, present in the hazard area.

Vulnerability Percgfltage of exposure losses shou_ld an event of a
specific type and severity occur (varies between 0 and
1). In this study, also includes coping capacity.
Invest today for a safer tomorr: @
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Many scidnfifidcapproasmusity / social sciences approaches

Risk =

Hazard X

Exposure

X Vulnerability

Invest today for a safer tomorrow 3
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What's new on hazard ?

Tectonic Hazards

Earthquakes
MMI for 10% in 50 years
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Tsunami height
Exp. 10% in 50Years

s A bove Sm

s 2 -5 m
BelowZm
Not studied

Invest today for a safer tomorrow




O Cllahi Assasrmen Fepar on Disastsr Rsk Feductan

Risk and poverty in a changing climate

Hazards: probabilistic approacﬁ?

=

Yes | No | CC.| Remarque

Drought @ | © | Basedon 1960 — 2000 precipitations
Earthquakes O O Based on GSHAP 1:475 years

Floods O @ | Based on 200 years returning period
Trop. Cyclones | O | @ | © | Basedon 1970 — 2009 detected events
Landslides (Eq) | © Based on GSHAP 1:475 years
Landslides (Pr) | O | @ | © | Based on 1960 — 2000 precipitations
Tsunamis O Based on GSHAP 1:475 years

Forest fires @® | @ | Basedon 1997 — 2010 detected events

Invest today for a safer ton @
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New exposure at 1 x 1 km (human & economical) =¥/,
Population and GDP distribution Models made for every years from 1970 to 2010

Invest today for a safer tomorrow @
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Data compilation | )

® 5686 events downloaded over the period 1973-2007
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Individual past hazardous events modelling

>4182 tropical cyclones events were processed
Global coverage for the period 1970 to 2009.

imorrow gy
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: Pop.Urb GDP Urb.
Footprints Category | Pop. exp. | GDP exp. exp. exD
o 7 1 10,500,000( 43,000,000 4,800,000 |32,500,000
Cb 2 1,500,000 | 3,500,000| 1,400,000 525,000
""WI 3 400,000 800,000 375,000 150,000
Preview Tropical
Cyclones Database EMrrabil®RED
. Country: Myanmar Date Database 43
Is03: MMR . 1503 \ ind
Date: 02 May 2008 \ Date

Killed: 138,366 |S.O3

Damages: 4,000 US$ millions il

GDPcap: 1,227 US$ Felcddmages
Voice & acc.: -2.16 Governance efficiency

Governance efficiency : -1.608 EaD(Ijlo/mhabltant
Radio/inhabitant: 99.68%
HDI- 0.592 Urban growth

Urban growth: 2.55%
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Risk and poverty in a changing climate

List of vulnerability parameters considered

—_—

43 indicators on: AIDS estimated deaths, aged 0-49 (% of tot. pop.)

Economy’ 2 non GLC2000 bare land
Demog raphy, 3 Arable and Permanent Crops - % of non GLC2000 bare land
Environment, 4 Motor vehicles in use - Passenger cars (thousand)
Deve|opment, 5  Motor vehicles in use - Commercial vehicles (thousand)
Ear|y Warning, 6  Physical exposure to conflicts
Governance, 7 Corruption Perceptions Index (CPI)
Hea|th, 8  Arable and Permanent Crops - Total
Education’ 9  Arable and Permanent Crops - Percent of Land Area
10  Control of Corruption
11 Deforestation rate
12 % of population with access to electricity
13  Forests and Woodland (% of Land Area)
14 Gross Domestic Product - Purchasing Power Parity per Capita
15 Gross Domestic Product - Purchasing Power Parity
16 inequality (Gini coefficient)
17 Human Induced Soil Degradation (GLASOD)
18  Government Effectiveness
19 Human Development Index (HDI)
20  Per capita government expenditure on health (PPP int. $)
21 # of hospital beds per 100,000 habitants # of doctors
22 infant mortality and malnutrition (though are also factored into HDI)

Invest today for a safer tomoi
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No data on structural vulnerability, but...

People don’t build badly just for fun!
Badly designed structures comes from:

Lack of resources = poverty [GDPcap]

Lack of Know-how = low education [illiteracy
rate, school enrolment]

* Lack of building codes, law [governance, rule of

aw]

* Lack of enforcement [voice and accountability,
corruption]

These are proxies for building quality.

Invest today for a safer tomorr: @
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Risk and poverty In a changing climate

Equation of risk used in the study *

Risk = Hazard x Exposure x Vulnerability

S ﬂ

Calibrated  Modelled Population or To be identified
using past  based on assets as using multiple
disasters physical and  extracted using regression

Events FeRstpAMES (8768 physical events"®686 Earthquakes, 1106
floods, QI?’FE’?tiropical cyclones). For which we extracted exposure
and socio-economical contextual parameters: a database of
124,000 records (over 40 years, 208 countries, 43 parameters, in
theory > 375,000 data cells, but “some” no data : 124,000 data
cells).

Events with reported losses successfully georeferenced:

718 Earthquakes, 620 floods, 1525 tropical cyclones).

* UNDRO (1979), Natural Disasters and Vulnerability Analysis in Report of Expert Group Meeting _ .
Invest today for a safer tomoi : 3
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Risk and poverty in a changing climate

A multiplicative model

Simplifying the equation
R=H-Exp-V => R = PhExp -V

Introducing the factors and their weights

R =C-PhExp®® V"1 . \V,*2....v "

n
Where:
R = risk of losses from a specify hazard type
C = multiplicative constant
PhExp = physical exposure, i.e. the population exposed per year to a specific
hazard
V, = vulnerability factors (socio-economical parameters)
of = exponents of PhExp and Vi

Taking the logarithms
In(R) =In(C)+ oy - In(PhEXp) + a4 - In(V;) + a5 - INn(V,)...+ ,, - In(V,))

Invest today for a safer tomo @
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changing climate

Risk and poverty in a

What are the main factors increasing risk?

@ The severity of hazards

@ The exposure

@ Poverty (low GDP per capita)

@ Poor governance (low voice and accountability)

@ Rapid urban growth, when associated with low
development and low governance (for earthquakes)

@ Remoteness (for floods)

Invest today for a safer tomorrow
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From hazardous events to frequency and exposure
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Aggregation of human exposure at country level

Absolute: people exposed per year Relative: people exposed per year, percentage
2R000000 20000 000 15 000 000 10 000 000 5 000 000 5 10 15 0 25 0 a5 40

Invest today for a safer tomorrow @
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Aggregation of economical exposure at country level

Absolute: GDP exposed per year, billion $US Relative: GDP exposed per year, percentage
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Risk and poverty in a changing climate
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Risk and poverty in a changing climate

Landslides risk

0y i
Landslide risk
B 10High
B -
Hl :
K
B s
= s
C_ 14
I
| F
I 1 Low

| 0 Unknown exposure
GI5 anatysis and cartogaphy
P Feduzzi, ISDR. UINEF/GAIC-Furope, 2008
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Risk and poverty in a changing climate

Landslides (modelled for both prempltatlon

and earthquakes) Al : w

About 2.2 million people |, e ﬁ o L=’

are exposed to N it o

landslides worldwide.

55% of mortality risk is - 7 W 2 B ' M :

concentrated in 10 B € i &gﬂ' :

countries, which also . . ' i 2,

account for 80% of the k o

exposure. 1% -
mgm.,wwf- 2

. . . z -'.-
Comoros, Dominica, s &
Nepal, Guatemala, |

Papua New Guinea, e
Solomon Islands, Sao E
Tome and Principe, -
Indonesia, Ethiopia, and G
the Philippines E

SCanogranng s rak anaipes. B Pedeer | LWEPAGRIDHE srape, LIEEDE, 2008|
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Flood risk
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. Heroid, . Mouton, P Peduzz, UNEP/GRID-Europe
|Cartcaraphy. P. Peduazi, ISR, UNEF/GRID-Europe, 2009
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Disaster risk is intensively concentrated

Regions of
high flood
mortality risk

SAAE

Class of risk of kilked at 1 km pixel

[ drocatsa [l HH: BEl: B: BEs [s 7 e HNH:> o

Aradyis and cartography: PRedues (UMERYGRID-Europe, UNASDE], 2008
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Multiple Risk

150°W 120°W anew BOW

Multi-risk
tropical cyclanes, floods
sarthnuakes, landslidss
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P. Peduzzi, 150R. UNEP/GRID-Euwcpe, 2009
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Risk and poverty in a changing climate

Multi Mortality Risk Index (MRI)

Modelled fatalities per million per year (relative)
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Modelled fatalities per million per year (relative)
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Is exposure increasing

Population distribution change between 1975 and 2007

2 - World Population More than 50% of world population is now urban...
1975: 4.1 billion ‘ ... and about a third of urban population lives in slums

1 1990: 5.3 billion
2007 6.7 billion

1960 1965 1970 1975 1980 1985 1990 199 T cﬂ}(})ﬂ R gr 5 2010
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Risk and poverty in a

changing climate

Risk trend analysis

@ East Asia & Pacific (EAP)

@ DECD countries [DECD)

@ Latin America & Caribhean [LAC)
@ South Asia (SSA)

© sub-Saharan Africa (SAS)
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Data analysis and graph: P Peduzz, UNER/GRID-Europe, 2010,
Crata sources: PREVIEW Tropical Cyclones global madel {UNEPSGRID-Eurape]. Fopulation from
landscan 2008 (Dak Ridge Laboratary), extrapolation 1970 to 2010 (UNEP/GRID-Europs=).
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Some limitations

Despite used of detailed datasets, this is still
based on global models and should not be used
for local land planning

Earthquakes is a « realized risk » exercice.
Drought and tsunami risk could not be computed
Vulnerability parameters mostly at national level
Reports on economical losses still not very
accurate

GDP as a mesure of asset is limited (revenu not
assets)

Mortality not necessarily the best proxy (livelinood
would be better)

Invest today for a safer tomon
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Risk and poverty in a

Obvious improvements

° e Fukushima efiect: need 10 take 1IN0 account secondary

hazards, especially nuclear and chemical plants

Invest today for a safer tomorrow @
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How to access the data ?
The PREVIEW Global Risk Data Platform
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Thank you

www.preventionweb.net/gar09
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Rlsk and puverty ina changmg cllmate

1) Generate all rivers flows using Hydroshed (90m based on
SRTM) for the whole world (except USA, Canada).

2) Collect all available data on existing river flows (monthly data)

i 2b) Filling gaps in_data distribution using log perSeRp ghabilistics equat

Yangze kiang

3) For each watershed where data on riverflows exists, extract all
features potentially associated with rivers flows (e.g. watershed area,
precipitation, landcover, slopes, ...) @
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n Disaster Risk Reduction

4) Group similar watersheds
(using bioclimatic
variables) for multiple
regression analysis

5) Find statistical models that
best explains the
riverflows.

6) Generate virtual stations at
each river intersection, apply

modelled river flows to these

virtual stations.

Invest today for a safer tomorrow @
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Risk and poverty in a changing climate

8) Using a flood model developed by USGS, compute all potential flod
area for 100 years returning period.
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Percentage of yearly flood occurmance
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India, Bangladesh and China. Floods : exposure

concentrate 75% of the modelled
annual global mortality

Absolute GDP exposed per year, billion US$ Relative GDP exposed per year, percentage
14 12 10 8 6 4 2 25 5 75 10 125 15
Chinza | I R Y Y D S O T I e e Bangladesh

United States of America [N I N I S S /) S [ [ I e Cambodia
Bangladesh | EG— T R Y P Viet Nam
india | N I N D S Benin
Germany [ I B R philiopines
Japan N D N Thailand

France | N I [ Sudan
Thailand I D S India

Fhilippines | I N O Myanmar
Viet Nam [ I W Chad

Argentina [ NN W Lao People's Democratic Republic

UK I N Serbia
Spain I NN Nepal Every year, an average of more than
i —— 48.3 millions people are affected by
Russian Federation N 00 Mozambique . N
P floods in rural areas in the selected
Brazil I W Argentina countries. Of which 39.8% of them are
Republic of Korea I WM Sri Lanka located in Bangladesh and 32.5% in
Indonesia I OO0 Haii In dla

Austria I 0 Belize
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