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Today
ÅLearn to compare the global risk models

ÅUnderstand the differences between global, regional and national risk models 
in terms of values

ÅHow to translate the analytics to decision-making and sense-making further in 
terms of choice of risk profile.
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ÅWayback Machine

ÅSearching on Google (site:, ext:, language)  i.e. site:.fj ext:pdf agriculture census 

ÅGlobal Geodata (opendata, Humdata, geofabrik)
 



Pacific Risk Viewer - Afternoon

PACRIS Risk Profile viewer

Å portal that gives an 

overview of risk-profiles 

available for each 

country

Å Selection by country and 

hazard



Disaster Risk Models

Å risk profile overview per country available 

by clicking on country polygon

Å table shows the available risk profiles, the 

year of reference (vintage of the risk model) 

and the hazard that are covered

Å 23 different countries integrated



Disaster Risk Models
Å Integrated risk and exposure results

Å Exposure definitions differ by country and risk profile

Å Different risk parameters available

o Average Annual Loss (AAL), Probable Maximum Loss (PML)



Disaster Risk Models

Å Multi -country comparisons possible

o Exposure: GDP, Capital stock, capital stock/GDP

o Perils: earthquake, windstorm, flood, volcano, 

drought etc.

Á Different risk metrics



Disaster Risk Profiles т Multi-country 
comparison



Disaster 
Risk Profiles 
per Hazard
Earthquake



Disaster 
Risk Profiles 
per Hazard
Flood



Disaster 
Risk Profiles 
per Hazard
Tropical Cyclone



]ũŸĤċũШ?ċƣċƚĲƣƚв
Usually Pacific Islands are not well represented

GloBFP т Che et 
al.



PCRAFI I
Characterised some of the stock (albeit with a few 
issues)



PCRAFI I
Pacific Catastrophe Risk Assessment and Financing Initiative

ÅAregional risk model for the pacific region

Åinitiated upon the request of the Pacific Island Countries (PICs) in 2006

Åjoint initiative between the World Bank, the Secretariat of the Pacific 
Community through its Applied Geoscience & Technology Division 
(SPC/SOPAC)



PCRAFI I

Hazards included:

Å Earthquake 

Å Tsunami

Å Tropical cylcone



PCRAFI I Exposure overview



PCRAFI I
Risk overview



PCRAFI I
Positives: 
Å First detailed risk assessment for the Pacific islands region
Å Gives values for not only buildings but also infrastructure + cash crops
Å Consistent methodology  

Negatives: 
Å Outdated
Å Some numbers and columns in the data had errors



GAR15
Global Assessment Report on Disaster Risk Reduction

ÅA global risk model using building stock at a 5km by 5km resolution (1km by 
1km at coastal areas) globally for different hazards

ÅProbabilistic risk assessment using the CAPRA model platform

ÅBased on a joint effort by leading scientific institutions, governments, UN 
agencies and development banks, the private sector and non-governmental 
organisations

https://www.preventionweb.net/english/hyogo/gar/2015/en/home/index.html

https://www.preventionweb.net/english/hyogo/gar/2015/en/home/index.html


GAR15
Hazards included:

ÅEarthquakes

ÅFlood

ÅVolcano

ÅTsunami

ÅStorm surge

ÅWind 

ÅTropical Cyclone (WD+SS)
* not all countries cover all listed hazards



GAR15 т Papua New Guinea
Combined economic lossesMortalityNationally reported 

losses 1990-2014



GAR15 т Papua New Guinea



GAR15
Positives: 
Å Provides global coverage
Å Gives values for not only some forms of buildings 
Å Globally consistent with the methodology
Å First global model for multiple risks beyond basic hotspot models.   

Negatives: 
Å Outdated and relies on global datasets, which may not fully capture local 

risks, particularly in less studied regions
Å Very coarse hazard modelling, global which does not take local
Å Numbers for education and health had significant errors
Å Unknown calibration



GEM
Global earthquake Model

ÅProvides seismic risk profiles with key metrics to provide stakeholders in risk 
management an overview of the risk in a region at a glance
ÅRisk Profile content:

o Social and risk indicators
o Loss per region (AAL on admin 1 level)
o Building classes
o Loss curves for different return periods
o Maps with geographical distribution of hazard, exposure, and losses

https://www.globalquakemodel.org/product/seismic -risk-profiles 

https://www.globalquakemodel.org/product/seismic-risk-profiles


GEM

Hazards included:

ÅEarthquakes

* Nauru (NRU), Niue (NIU) and Kiribati (KIR) are included in the 2023 Global Earthquake Model, but the 
results are not provided as a risk profile



GEM - Vanuatu



GEM - Vanuatu



GEM
Positives: 
Å Regional resolution of loss, hazard and exposure
Å Risk profiles are up-to-date
Å Detailed regional models are consistent across Pacific Islands

Negatives: 
Å Considers only seismic hazard
Å Lack of historical data input 
Å Less time taken to calibrate local building conditions than other countries 

globally



CDRI - GIRI
ÅA global risk model using building and infrastructure stock at a 5km by 5km 

resolution globally for different hazards

ÅBuilt by a consortium mainly also behind GAR2015

https://giri.unepgrid.ch/facts -figures/multi -hazards

https://giri.unepgrid.ch/facts-figures/multi-hazards


CDRI - GIRI

]fÅfќƚШ
model 

components



CDRI - GIRI



CDRI - GIRI



CDRI - GIRI
Positives: 
Å Provides global coverage
Å Gives values for not only some forms of buildings but also infrastructure
Å Globally consistent with the methodology   

Negatives: 
Å Methodology has big inconsistencies in certain countries for certain 

sectors
Å Global models without a lot of detail on the hazard modelling
Å Exposure values do not match up well with more detailed models



UNESCAP
United Nations Economic and Social Commission for Asia and the Pacific

Årisk and resilience portal for the Asia-Pacific region

Åprovides informations about hazard hotspots, economic impacts and 
adaptation costs and priorities

https://rrp.unescap.org/country -analysis

https://rrp.unescap.org/country-analysis


UNESCAP

Hazards included:

ÅDrought

ÅFlood

ÅTropical cyclone

ÅTsunami

ÅEarthquake

ÅBiological hazard



UNESCAP
Å Calculations and mapping of population and infrastructure exposure in the 
hazard hotspots  based on global spatial datasets on natural and biological 
hazards, health-related indicator, socio-economic vulnerability, and critical 
infrastructure

Papua New Guinea



UNESCAP
ÅCalculations on economic impact  based on probabilistic impact of population 
exposure to natural and biological hazards under current scenarios, combined 
with national health care spending data: AAL for current and climate scenarios

Papua New Guinea



UNESCAP
Å Calculations on adaptation cost and 
priorities  based on proxy to 5 adaptation 
measures

Fiji

Papua New Guinea



UNESCAP - Tonga



UNESCAP т Decision Support System (DSS)



UNESCAP
Positives: 
Å Provides available resilience policieson country level 
Å Decision Support System on province level for contextual analysis of 

variety of hazard, risk, vulnerability, and socio-economic information

Negatives: 
Å Data gaps and sometimes outdated information 
Å Covers 54 nations globally (20 in Pacific, only 12 with risk information)



AQUEDUCT
Global Flood Hazard and Risk

Å Current and Future detailed risk profiles
Å Strong collaboration with universities
Å 2 types

o Riverine Flood
o Coastal Flood

https://www.wri.org/applications/aqueduct/floods/#

https://www.wri.org/applications/aqueduct/floods/


Riverine Risk



Coastal Risk



Cost-Benefit Analysis



AQUEDUCT
Positives: 
Å Provides global coverage
Å Current and Future Climate
Å Globally consistent with the methodology   

Negatives: 
Å Urban Damage Proxy is difficult to reproduce
Å Flood modelling needs to be more detailed to be of use
Å Coastal inundation coarse leading to spurious results



PARTneR-2
Pacific Risk Tool for Resilience, Phase 2

Å Future detailed risk profiles
Å Strong collaboration with central government agencies in each country to 

identify their risk-information needs and priorities
Å 3 use cases

o National coastal inundation risk profiles
o Tropical cyclone risk model
o Water resource forecasting tool

https://niwa.co.nz/pacific/pacific -risk-tool-resilience-phase-2-partner-2

https://niwa.co.nz/pacific/pacific-risk-tool-resilience-phase-2-partner-2


PARTneR-2
Å national sea -level risk profiles for populations, buildings, croplands & 

infrastructure under present & future climate scenarios
Å 6 countries: COK, MHL, WSM, TON, TUV, VUT



Other Risk Profiles 
integrating global data
Å PCRIC (of course)
Å DFAT
Å BOM
Å Riskscape
Å Hotspots
Å INFORM Risk Index
Å GAR2013
Å CATDAT (Historic)
Å Many Private 

Companies



School risks globally 
(https://gpss.worldbank.org/en/glosi)

https://gpss.worldbank.org/en/glosi


School risks globally (https://gpss.worldbank.org/en/glosi)

https://gpss.worldbank.org/en/glosi


Incorporating climate change scenarios
Increasing number of risk models and profiles are integrating climate change 
scenario data 

Å enhance their predictive capabilities
Å assess the long-term impacts of shifting climate patterns on various sectors
Å Climate and weather related hazards: flood, tropical cyclones, drought etc
Å should allow for:

o decision-makers to formulate more adaptive strategies
o improve resilience planning
o allocate resources more effectively in response to climate-related threats



Incorporating climate change scenarios
Example 1

PCRAFI (2013):Current and Future 
Tropical Cyclone Risk in the South 
Pacific
Å 14 Pacific island countries and Timor-

Leste
Å 11 different Global Climate Models 

(GCMs) from two generations of 
model experiments, CMIP3 and 
CMIP5

Å Sectors: buildings, infrastructure, 
and crops 



Incorporating climate change scenarios
PCRAFI (2013):Current and Future Tropical Cyclone Risk in the South Pacific


