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How do we reduce and manage risks in the
best ways?

What are the risks we face?

How severe are they and how are they changing
due to urbanization, population change, climate
change, etc.?

Where are the risks concentrated?

Which risks may impact on development gains the
most?

What policies and interventions are needed to
reduce and manage disaster risk in the most
effective ways?
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Aim and Process: Disaster Risk Assessments

A quantification of the likelihood (probability) of
estimated property, infrastructure, monetary or
casualty losses caused by adverse natural event in a

Exposure

et
2 |
Tl e |

Vulnerability

\ /

)V,  PACIFIC

& ""jjj% CATASTROPHE

S 7 RISKINSURANCE
COMPANY

Fatalities, injuries,
displaced persons
Damage to
buildings,

infrastructure,
financial loss

o A
Sl

b

«PCRAF] (@ e woRto sank

v &



Exposure Information

Physical Location, Size and Shape *

The types of o 5
exposure Administrative Area |
information Land Ownership

3
EXPOSURE
DATABASE

that improves

Land Use
model outputs |

Construction Period |

Heritage category & Struc. Characteristics

Demographic or Social Characteristics

Replacement value °
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Pros: fast, low data requirements, output easy to understand

Hazard/Risk Index

Cons: Low resolution, subjective

Pros: based on event-specific data, good for frequent hazards

Historical Scenario _ o _
Cons: misses extreme events, potential impacts of climate

change

Increasing Effort & Complexity

Pros: accounts for both frequent/low-impact and rare/extreme
events

€

Probabilistic

Cons: high data/expertise requirements, need to ensure
outputs can be understood
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Product Purpose Scale Data Requirements Cost
R : - R Low: Requires global,
Qualitative national risk  For advocacy and initiation of : 3 9 g :
rofile DRM dialoque National regional, and/or national $
P 9 data sets
, : To engage communities,
Community-based disaster 9ag , _ » ) Low: Typically based on
: communicate risk, and Community level : : $
risk assessment ; historical disaster events
promote local action
CRARHIADVe national ik For advocacy and initiation of Low-moderate: Requires
itati i : ; :
rofile DRM dialogue based on National global, regional, and/or $3
P quantitative assessment national data sets
To inform design of building-
, Vs =9 Dpang Moderate-high: Requires
Asset-level risk assessments, level/asset-level risk .
: A : 5 , high-resolution local data for
including cost-benefit and reduction activities and Building / infrastructure level _ j 3
. . : v large spatial areas with clear
engineering analysis promote avoidance of new
_ articulation
risk
Macro-level risk assessment . : . Moderate-high: Requires
: L= ; To inform urban/regional risk , . : :
for risk reduction, including : Urban, regional, national moderate to high resolution $3%
reduction measures

cost-benefit analysis

Risk identification to identify
critical infrastructure and
establish early warning

To inform preparedness and
risk reduction, based on
understanding of potential
damage at the regional/local

across large spatial areas

Moderate-high: Requires

Urban, regional, national asset-level information

$$-$$$ (broad range
depending on geographic

across large spatial areas scope]
systems
level
For financial and fiscal
SIS : High: Requires high-
Catastrophic risk assessment assessment of disasters and : ) ) : ;
. : ; ; National to multi-country  resolution, high-quality data $3%
for financial planning to catalyze catastrophe risk

insurance market growth

of uncertainty




Process: Disaster Risk Assessment

Site

——— e ————

Local soil layers

Faulf

Magnitude | / distancepath

/ Source

* Released energy of the Earthquake in the source is represented by Magnitude

e Severity of ground motion in a site at a certain distance from source is indicated
by Intensity (spectral parameters, etc.) based on the magnitude and attenuation
relation

* Duetothe intensity and based on the resistance of structures, they will undergo
different grades of damage

* This damage will result in loss (financial or casualties)
* Achieved through deterministic or probabilistic approaches
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Process: Disaster Risk Assessment

EQ Magnitude | Attenuation refation> Site Intensity | Vuinerability funcﬁon> Loss

aun
e 2
[Setis : \ [ y

:Iﬁtinilty;iHMIg_.'S?q; etc]

combine1 by new_NEHRP_07
DaAs (178)
0Os @xs)
Oc 3
0o & / > ' ' '
Size of loss is not directly

proportional to the magnitude
of the earthquake
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Drivers of Risk

Poverty and

100% =

DAMAGE TO
STRUCTURES

u 60%

unreinforced rubble stony masonry construction

\
( Risk
\ /2 000

LR aod v/ )
! reinforced concrete block construction

Exposure Dynamic Exp, :
. o- : >
Displacement C! s '

low high extreme

Natural
Hazards

HAZARD INTENSITY

wind, flood, magnitude, etc.
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Output: EP curves and implications

Model reliance

Loss

___.---""'"'--_-_____,__.-r-—r-"'""_'_'_ * Prob. modeling provides

— | evidence for financial
decision making
I- 2 . * We need to be mindful of
Return Period sensitivity and uncertainty
Experience in the models
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Use Cases of
Disaster Risk
Profiles

City Disaster

=% Secondary Cities -
Vulnerability

exposure grows

Index faster (bigger risk)

Rapid Post-
Disaster Damage Infrastructure Sectors
Assessments
(Tempo/spatial)

Disaster Risk e el

Econ. Cost Benefit Profiles Settlements -

o : DRR mapping and
naltyses o Adaptive Social

Interventions Protection (ASP)

Financial
analysis and
public sector
contingency

Climate Change
analytics and

Building
Regulations and
plans Codes
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$7.00

What would it take to reduce the risk?

$6.00
$5.00
$4.00
$3.00
$2.00
$1.00

$7.00

$6.00
$5.00

$4.00

AV
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$1.00
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Applications: ASP System - focus on the financing pillar

Objective of the financing pillar: adequately (in amount and

S S timely) mobilize financial liquidities for assisting the population
— @ —~ through the ASP mechanism.
= =

=

» Estimate what could potentially be the liquidity needs
» Quantify the potential impacts of disasters that would

Information systems Targeting system trigger the activation of the ASP system

Adaptive Social
Protection (ASP)
system

Delivery
mechanisms

Financing

The financing pillar is essential to adequately
operationalize the ASP system: it should not be
developed in silo but rather be considered as

the financing arm of the overall system.

Coordination
mechanisms
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How do we assess damage?

What are the costs of the damage?

Where are the damages distributed?

What is the socio-economic impact?

Catastrophe Risk

Modelling
GRADE
Reported Historical
damage data
statistics

Existing Methods

¥

2 months
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GRADE -Vanuatu EQ

Table 3: Summary of estimated damages by sector in Vanuatu.

Estimated Proportion of
Sector Definition damage total damage
(USD millions)

Residential Houses and contents $49.9 25% KW
o _ . . globar‘i‘épid Post-

Non- Commercial, industrial, public and mixed-use $86.2 44% -_#FDamage Estimation (GRI% -
Residential buildings and contents ' < ~& —

Power networks, water networks, T_’hgﬁ!?ecem ber 17, 2024
Infrastructure  telecoms, seaports, jetties, coastal structures, $52.3 27% Brend Mw 7.3 earthquake in

airports, roads, bridges, fisheries Port Vila, Vanuatu
Agriculture Agricultural buildings, assets and related $8.7 2% Based on the situation'as o DECEmBE 3595024

infrastructure )

$197.0

Total (17% of 2023
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Riskviewer platform

What risk-profiles are available?
How do different results compare?
What can/can’t | use these profiles for?

How does my risk compare?
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How do different results compare?

What can/can’t | use these profiles for?

+ MAJOR EARTHQUAKES .
‘ TONGA 1977 M 8.0 - Tonga Islands - Unknown fatalities HOW doeS my r|Sk Compdl‘e?

2009 M 8.1 - Matavai* - 192 fatalities
2023 M 7.6 - Hihifo - O fatalities

cense CC BY-NC-5A 4.0

SOCIAL INDICATORS
&t Population 107k A Population Growth 0.72%/year Average Annual Loss by hs -
i GDP 0.5B USD K® GOP per Capita 4,426 USD
#Z Ginilndex 33.5 % Human Development Index 0.745 EEIEmic Losses
Total Buildings Roads Water Assets Power Assets

RISK INDICATORS TOta' AAL - H
.

’ T i o
Replacement cost  Avg. annual loss  Avg. annual loss ratio . - y e i wob
(Bilion USD)  (Thousand USD) (%) Current Climate... 2 ST it & !
Residentia 29 6,690 2.309 v K
Commercia 0.7 1,333 1.959 8
ndustrial 0.1 178 2.204
Tota 37 8,201 2.242
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I_ Analysis of Existing Disaster Risk Profiles for Palau

Comparison of buildings exposure models

Total exposure (US$ million)

$1,000
$1,200

$200
$400
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$800
$1,400
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$2,000

PCRAFI 2013 [
PCRAFIproj. 0 2023 |

GAR2015 [

GAR 2015 proj. to
2023

pe

GIRI 2023

B Residential ® Commerical & Public  m Industrial




Analysis of Existing Disaster Risk Profiles for Palau

Main Islands
0 5 10 20

- Main Islands
20

05 10

Average Annual Loss by hazard ~ Average Annual Loss by climate Probabilistic risk results

[Tatat Anewal Averagd
Loss (hausand vs)

Average Annual Loss (AAL) by hazard

T Em 1 oot Total AAL - : AAL multihazard (Million USD) :
=1 D02y c t Climate... ) ) Hazard Absolute Capital GFCF  Social Total Gross
=riell | gg‘;ﬁ: urren imate. ) Tropical cyclone (i) Tsunami [ Earthq 4 1/2 p [Million US$]  stock [%6] [%] exp [%] Reserves [%] Savings [%]
0% -04%

|- 0.4% - 0.7% Landslide: 0.00%

2 74 Farthquake: 6.2.. Earthquake 0.13 0.017  0.000 0.228 0.000 0.000

Cureent Climate (Miion USD) — Wind 11.88 1523 0000 20860 0.000 0.000

TABLE 2: Estimated Losses and Casualties Caused by Natural Perils Storm Surge 0.9 0.119 | D.000 | 1.6%3 0,000 0.000
Mean Return Period (years) | AAL | 50 | 100 | 750 Tsunami 0.06 0.008 0000 0,105 0.000 0.000
Multi-Hazard 13.00 1667 0000 22826 0.000 0.000

Risk Profile: Tropical Cyclone

Direct Losses
(Million USD) 23 132 341 125.3
(% GDF) 1.4% 1.8% 20.1% 73.8%
Emergency Losses brobable Maximum Loss (PML)
robable Maximum Loss
{Million USD} 0.5 3.0 7.8 28.8 Average Annual Loss by hazard - current climate (% of total AAL per H
sector) Mean return period in years - Values for hazard are in million US$

(% of total government 0.8% | 43% 11.0% 40.5%
EKFEI'IEI“LII'ES} [ Earthquake (i) Landslide @ Tropical cyclone (i) Tsunami i 2 5 100 250 500 1000 1500
Casualties 3 28 61 135 Water and Wastewater

Risk Profile: Earthquake andT i Telecommunications Earthquake 0 1 1 4 10 20 28

- Roads and Railways .
Diract Losses Cower Wind 36 233 423 464 499 570 0
{Million USD) 03 0.0 0.6 14.1 Ports and Airports Storm Surge 3] W) u| B 4« 4 4
Oil and G )
{% GDP] 0.2% 0.0% 0.4% 8.3% ! ar'l_'ea:: Tsunami ] 0 ] 1 4 11 18
Emergency Losses Education
{Million USD) 0.1 0.0 0.1 22 s
0% 20% 40% 60% 80% 100%

{% of total government 01% | 0.0% 0.1% 3.2%
expenditures)
Casualties




EXPOSURE EARTHQUAKE WINDSTORM ‘ FLOOD VOLCANO DROUGHT
RISK METRIC
AAL AAL/CAP STOCK PMLzeo PML:zso/ CAP STOCK PMLzso

Cook Islands

Fiji

Marshall Islands

Micronesia (Federated States of)

Palau

Samoa

Solomon Islands

Tonga

Tuvalu

Vanuatu
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“Essentially, all models are wrong, but some are useful” - George E. P. Box
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Disclaimer:

« © 2022 International Bank for Reconstruction and Development / The World Bank:
1818 H Street NW
Washington DC 20433
Telephone: 202-473-1000
Internet: www.worldbank.org

* Thisworkis a product of the staff of The World Bank with external contributions. The findings,
interpretations, and conclusions expressed in this work do not necessarily reflect the views of The
World Bank, its Board of Executive Directors, or the governments they represent.

* The World Bank does not guarantee the accuracy of the data included in this work. The boundaries,
colors, denominations, and other information shown on any map in this work do not imply any
judgment on the part of The World Bank concerning the legal status of any territory or the endorsement
or acceptance of such boundaries.
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