
Introduction

• Caribbean and Central America TC and EQ model 

(SPHERA - System for Probabilistic Hazard Evaluation 

and Risk Assessment):

– To be used by country-level institutions, e.g. 

governments

– Provides payouts around two weeks after the 

event

– Based on a physically-based hazard models

– Extensive and detailed asset exposure database 

(including buildings, infrastructure and crops)

– Calibrated against reported losses of historical 

tropical cyclone and earthquake events



EQ hazard

• Summary

– Classic PSHA approach to estimate long-term relations 

between ground motion intensities and exceedance rates

– Seismic zonation and representation of the sources using 

different geometric models

– Review, homogenization and declustering of the historical 

seismicity

– Seismicity parameters estimated using Poissonian models

– Selection and combination of ground motion prediction 
equations by tectonic environment

– Generation of a stochastic event-set statistically consistent 

with the historical seismicity in the region

– A recent update of the PSHA was carried out for Jamaica, 

Haiti and Cayman Islands to explicitly account for fault data
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EQ hazard

• Final hazard model (pga – 475 years on soil – g)
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SPHERA exposure

• Categories included:

– Residential buildings

– Commercial buildings

– Public Buildings

– Industrial facilities

– Hotels and restaurants

– Healthcare infrastructure

– Energy Facilities 

– Education infrastructure

– Airports and ports

– Transportation (roads) network

– Crops
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Example: St Kitts and Nevis



EQ vulnerability

Vulnerability classes - examples
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Anguilla buildings (VG1 – Good quality) 
examples

Haiti buildings (VG4 – Poor quality) 
examples

Four classes to consider the relative 

vulnerability level

Vulnerability Code Description

VG1 High building stock quality

VG2 Average building stock quality

VG3 Low building stock quality

VG4 Poor building stock quality



Real-time operation (EQ)

Post-event (or quasi real-time) operational workflow

1 - USGS reports an EQ 2 – USGS reports magnitude, depth 
and moment tensor solution

3 – CCRIF’s calculation 
agent runs SPHERA using 
the USGS parameters as  
input

5 – Given the country’s 
policy parameters, if 
the losses are above 
the attachment point, 
a payout is computed

4 - SPHERA produces 
estimates of ground 
motion intensities and 
economic losses

M=7.3

10.773°N 
62.902°W

Depth=146.8km
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The case of Haiti (EQ)
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The case of Haiti (EQ)
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