
Pacific Catastrophe Risk Assessment 
and Financing Initiative

Better Information for Smarter Investments



Pacific disaster risk 
assessment
� Probabilistic 

assessment of major 
perils

� Pacific Risk Information 
System

� Risk based framework 
to direct resources of 
countries and 
development partners

Pacific disaster risk 
financing solutions
� Fiscal risk exposure
� Financial disaster risk 

management
� Regional risk pooling
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Main Outputs



Impact of Disasters on Pacific Islands�
Economies

US$284 million lost every year because of disasters

70.2%

26.2

3.7%

Average Annual Loss = US$ 284 million
US$ 178 million from tropical cyclone and 
US$ 106 million from earthquakes & tsunami



Risk Modeling Framework

Exposure
Information

Damage
Estimation

Social and economic 
losses

Exposure
Information

Hazard
Assessment



Major effort in assembling, processing and organising one of the largest 
collection of geo‐referenced datasets in the region

� Satellite imagery
� Administrative Boundaries
� Population Census Data
� Agricultural Census Data
� Surface Geology Maps
� Topographic maps
� Surface soil maps
� Bathymetry maps
� Infrastructure maps (e.g., 
roads, bridges, Utilities, etc.) 

� Geodetic and Fault Data
� Hundreds of references 
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Elements at Risk: People
1⁰ Census



Elements at Risk: Buildings

Collected in the field using template



Extensive inventory of buildings in 15 countries

Photographed 

and/or  digitized

Extracted from 

satellite imagery

Extracted 

from existing 

datasets



Building Construction Classes

 
FJ‐SV‐104107 

 
FJ‐ND‐005091 

 
FJ‐SV‐100451 

 
FJ‐SV‐100167 

 
FJ‐SV‐108964 

 
FJ‐SV‐103911 

 
FJ‐SV‐102738 

 

 
FJ‐ND‐020060  Building 

Attributes
Construction
Classes Replacement Cost

Structural classes affect vulnerability to hazards



Building Replacement Cost Density
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Elements at Risk: Major Infrastructure



Elements at Risk: Cash Crops



General Information: 
Total Population:  847,000 
GDP Per Capita (USD):  3.550 
Total GDP (million USD):  3,009.4 

Asset Counts: 
Residential Buildings:  240,958 
Public Buildings:  8,204 
Commercial, Industrial, and Other Buildings:  16,974 
All Buildings:  266,140 
Hectares of Major Crops:  169,733 

Cost of Replacing Assets (million USD): 
Buildings:  18,865 
Infrastructure:  3,094 
Crops:  216 
Total:  22,175 

Government Revenue and Expenditure: 
Total Government Revenue 

(Million USD):  652.5 
(% GDP):  21.7% 

Total Government Expenditure 
(Million USD):  2734.5 
(% GDP): 24 4%
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Simulating earthquake risks and tropical cyclone risk from 
regional historical hazard database
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Hazard Maps: Applications for Planners

100 yr mean return period: wind speed, 
ground acceleration with ~40% chances to be 

exceeded in 50years

Severe damage to buildings, 
infrastructure and crops with large 
consequent economic damage



Historical vs simulated losses



Country Risk Profile
EXPOSURE INFORMATION

HAZARD ASSESSMENT DAMAGE ESTIMATION



Infrequent Event ‐ 50% in 50 years ‐ $641 million loss
73 year return period



Rare Event ‐ 10% in 50 years ‐ $1,390 million loss
475 year return period



Country risk profiles
Illustration with Fiji

Mean Return Period 
(years) 50 100 250

Risk Profile: Tropical Cyclone

Direct Losses

(USD million) 592.9 809.2 1,168.6

(% GDP) 19.5% 26.7% 38.5%

Emergency Losses

(USD million) 136.4 186.1 268.8

(% of total government 
expenditures) 15.0% 20.4% 29.5%

Risk Profile: Earthquake and Tsunami

Direct Losses

(USD million) 14.0 46.5 243.3

(% GDP) 0.5% 1.5% 8.0%

Emergency Losses

(USD million) 3.0 9.3 44.1

(% of total government 
expenditures) 0.3% 1.0% 4.8%

Risk Profile: Tropical Cyclone, Earthquake, and Tsunami

Direct Losses

(USD million) 609.0 831.7 1,169.7

(% GDP) 20.1% 27.4% 38.5%

Emergency Losses

(USD million) 139.6 186.6 268.9

(% of total government 
expenditures) 15.3% 20.5% 29.5%







Professional and Institutional Capacity Development

PACIFIC RISK 
INFORMATION 

SYSTEM

Country Risk profiles
Risk atlases

Hazard models 
TC � wind, storm surge
EQ � ground shaking 
tsunamis

Exposure database
Buildings
Major Infrastructure
Population
Crops

Historical Hazard 
and Loss database

GeoNode
Online interface

MetadataHAZARD INVENTORY
IMPACTS

MODELLED 
HAZARDS ELEMENTS AT RISK

OUTPUTS/PRODUCTS

ACCESS



paris.sopac.org



Professional and Institutional Capacity Development

PACIFIC RISK 
INFORMATION 

SYSTEM

Disaster Response 
Planning

Urban Planning and 
Infrastructure Design

Understanding 
island hazards and 
risks

Rapid Disaster 
Impact Estimation

Macroeconomic 
Planning & Disaster 

Risk Financing

APPLICATIONS



Beyond PCRAFI

� Post Disaster Damage and Loss Assessments
� Damage and Loss databases
� Joint National Action Plans addressing Climate 
Change and Disaster Risk Management priorities 
� Support by SPREP and SOPAC and their respective 
partners

� Sharing of data between initiatives implemented in 
same area.

� Improving hazard and risk modelling in targeted 
areas



Lessons Learnt

� Partnerships and collaboration. Don�t just 
assume it

� Sustainability. National buy in
� Communications targetted at policy makers
� Links to initiatives being planned. 
� Fragility functions
� Ensure information is handed over
� Capacity Development 
� Be prepared to do a whole lot of data cleaning. 
IGOs also hold of data for countries


	Pacific Catastrophe Risk Assessment and Financing Initiative
	Impact of Disasters on Pacific Islands’ Economies�US$284 million lost every year because of disasters�
	Risk Modeling Framework
	Elements at Risk: People
	Elements at Risk: Buildings
	Extensive inventory of buildings in 15 countries
	Building Construction Classes
	Building Replacement Cost Density
	Elements at Risk: Major Infrastructure
	Elements at Risk: Cash Crops
	Summary of Exposure in Fiji(2010) 
	Hazard Maps: Applications for Planners
	Historical vs simulated losses
	Country Risk Profile
	Infrequent Event -  50% in 50 years - $641 million loss�73 year return period
	Rare Event - 10% in 50 years - $1,390 million loss�475 year return period
	Country risk profiles�Illustration with Fiji
	Beyond PCRAFI
	Lessons Learnt


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.2
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Symbol
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


