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Loss Modeling is a tool to estimate the loss to a portfolio following a catastrophic earthquake 

ï  Earthquake Hazard 

ï  Exposure (Portfolio Inventory, Structure / Contents values, Policy Conditions)  

ï  Fragility and Vulnerability (Hazard Susceptibility: Structural Taxonomy) 

All Loss Models are simple mathematical models of the complex phenomena and encompass uncertainty. 

 ï Aleatory = inherent randomness which can be accounted but cannot be reduced 

 ï Epistemic = uncertainty due to lack of information which can possibly be reduced 

Main Sources of model uncertainty are due to:   Limited portfolio data,    Engineering/scientific 

assumptions and   Probabilistic approaches. 

Primary uncertainty is the uncertainty asssociated with the occurrence of the earthquake 

Secondary uncertainty uncertainty in the estimates of event losses  

 Å Hazard uncertainty 

 Å Vulnerability uncertainty 

 Å Portfolio uncertainty 
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The reduction of casualties in urban areas immediately following an 
earthquake can be improved if the location and severity of damages 
can be rapidly assessed by the information from Rapid Loss 
Assessment Systems. Emergency management centers with functions 
in the immediate post -earthquake period (i.e. SAR, fire and 
emergency medical deployments) can allocate and prioritize resources 
to minimize the loss of life.  

Available near real time loss estimation tools can be classified under 
two main categories depending on the size of area they cover: (1) 
Global/Regional Systems and (2) Local Systems.  
 
For the global or regional near real time loss estimation efforts, Global 
Disaster Alert and Coordination System (GDACS), World Agency of 
Planetary Monitoring Earthquake Risk Reduction (QLARM), Prompt 
Assessment of Global Earthquakes for Response (PAGER) and 
Earthquake Loss Estimation Routine (ELER) can be listed.  
 
Several local systems capable of computing damage and casualties in 
near real time already exist in several cities of the world such as 
Yokohama, Tokyo, Istanbul, Taiwan, Bucharest and Naples.  
 

POST EARTHQUAKE RAPID LOSS ASSESSMENT  



Identified Components of an Earthquake Loss Assessment (Rapid -
Response, Post -  or Pre -  Earthquake)                           (Daniell, 2009)  



Various worldwide rapid earthquake loss estimation software 
packages   (Daniell et al, 2011)  



WAPMERR - QLARM World Agency of Planetary Monitoring and 
Earthquake Risk Reduction  
 
QLARM (http://qlarm.ethz.ch) provides loss estimates for earthquakes in 
global scale after the event. The loss estimates are reportedly provided in 
about 30 minutes after the earthquake  
This service is being carried out in partnership between WAPMERR (World 
Agency of Planetary Monitoring and Earthquake Risk Reduction) and the 
Swiss Seismological Service (SED -ETH, Zurich).  
The estimates include: 1) The expected percentage of buildings in each of 
five damage states in each settlement, 2) the mean damage state in each 
settlement, 3) the numbers of fatalities and injured, with error estimates, 
in each settlement.  
 
The European Macroseismic Method of Giovinazzi (2005) is used to 
calculate building damages. The fragility models are pertinent to EMS -98 
fragility classes.  
The probability of occurrence of casualty state for a given seismic 
intensity is calculated as a product of the damage probabilities for seismic 
intensity and the casualty probabilities for damage grades of EMS -98.  
 
It is claimed that the human losses are estimated within a factor of 2 for 
past earthquakes.  
 
 





An earthquake ML5.8 
occurred on Feb.3, 
2014 03:08 in the  
Island of Kefalonia 
with structural 
damage (NOA)  
 
Lon. 20.3913  
Lat.  38.2628  



SELENA -  Seismic Loss Computation Engine  
 
SELENA (Seismic Loss Estimation using a Logic Tree Approach) is a 
software tool for seismic risk and loss assessment.  
It relies on the principles of capacity spectrum methods (CSM) and 
follows the same approach as the loss estimation tool for the United 
States HAZUS -MH (2003).  
A logic tree -computation scheme has been implemented in SELENA to 
account for epistemic uncertainties in the input data. The user has to 
supply a number of input files that contain the necessary input data 
(e.g., building inventory data, demographic data, definition of seismic 
scenario etc.) in a simple pre -defined ASCII format. SELENA 
computes ground shaking maps for various spectral periods (PGA, 
Sa(0.3 s) and Sa(1.0 s), damage probabilities, absolute damage 
estimates (including Mean Damage Ratios MDR) as well as economic 
losses and numbers of casualties.  
SELENA can compute the ground motion parameters by built - in 
GMPRs for deterministic scenario earthquakes. For real time analysis, 
data from strong motion stations (at least PGA values) can also be 
used with certain limitations. Based on these ground motion 
parameters SELENA generates site -specific response spectra  
 



PAGER (Prompt Assessment of Global Earthquakes for Response)  
 
PAGER (USGS, USAID) is an automated system that produces content 
concerning the impact of significant earthquakes around the world, 
informing emergency responders, government and aid agencies, and the 
media of the scope of the potential disaster. PAGER has three separate 
methodologies for earthquake loss estimation as part of their package 
(empirical, semi -empirical and analytical).  
 
PAGER rapidly assesses earthquake impacts by comparing the population 
exposed to each level of shaking intensity with models of economic and 
fatality losses based on past earthquakes in each country or region of the 
world.  
 
PAGER information are generated for all earthquakes of magnitude 5.5 and 
greater globally and for lower magnitudes of about 3.5 -4.0 within the US.  
 
PAGERôs results are posted on the USGS Earthquake Program Web site 
(http://earthquake.usgs.gov/) and sent in near real - time to emergency 
responders, government agencies, and the media.  
 
In the hours following significant earthquakes, as more information 
becomes available, PAGERôs content is modified.  
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