Post Earthquake Rapid Loss Assessment
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POST EARTHQUAKE RAPID LOSS ASSESSMENT

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.



Scenario Earthquakes or
Given Earthquake

Either set, or probabilistically defined by pre-existing
location, magnitude, fault type. source characterisation,
stochastic catalogues, historical earthquake activity, PSHA.

Given Exposure location or
Area for analvsis set

Characterisation of infrastructure stock (material and
mechanical). population density. variability of infrastructure
within type, lifelines — use of infrastructure.

Hazard at the exposure
location or area

¥

Path and site effects. tectonic regimes. distance from fault.
GMPEs/attenuation relations leading to ground motion
characterisation, hazard type (ground shaking, liquefaction,
tsunamu. landslide, surface fault rupture, seiche or other),
NEHRP or other site class characterisation.

Damage Scale for exposure

v

Set a damage scale to calculate vulnerability

Vulnerability Assessment
Procedure

Either Empirical (damage probability matrices or
vulnerability functions based on field surveys. typology or
expert judgement), Analyvtical (using capacity spectrum or

other NSPs, collapse mechanism-based or displacement-
based methods) or Hybrid (fo fit exposed stock mnto damage
scale)

Economic, Social and
Infrastructure Losses

Response, Post

Loss assessment via economic means (direct and indirect
losses using the vulnerability results —1.e. MDR — ratio
between cost of repair and replacement for the entire
infrastructure stock), social losses using empirical tables or
previous data. or social vulnerability functions

- or Pre - Earthquake)

|dentified Components of an Earthquake Loss Assessment (Rapid

(Daniell, 2009)
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EXTREMUM | QUAKELOSS | Hybrid | SSB0OW by based | Population+Buildings
| | Y Worldwide PH .
QUAKELOSS QUAKELOSS Hybrid Worldwide | Point-based | Population+Buildings
PAGER-Empirical | PAGER-CAT | Empirical | Worldwide | Landscan Population
PA;}?E}%ZT]- PAGER-CAT | Hybrid | Worldwide | Landscan | Population+Buildings
PAGER-Analytical - Analytical | Worldwide | Landscan | Population+Buildings
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EQLIPSE-R CATDAT Hybid | Worldwide | LOME0ased | b lation+Buildings
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WAPMERR -QLARM World Agency of Planetary Monitoring and
Earthquake Risk Reduction

QLARM (http://glarm.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
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

It is claimed that the human losses are estimated within a factor of 2 for
past earthquakes.
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\WORLD AGENCY OF PLANETARY WAPM ERR
MONITORING AND EARTHQUAKE
RISK REDUCTION

What is QLARM?

QLARM is a computer tool to estimate building damage and human losses due to earthquakes anywhere
in the world.

The input needed for a loss calculation is the earthquake origin hour, the coordinates of the epicenter, the
depth and the magnitude. The program then calculates the ground shaking as a function of distance from
the epicenter. In the data base of QLARM, the population of about 2 million settlements is known and
each settlement has a profile of building fragility. The degree of damage due to the calculated shaking is
determined for each of five fragility classes, and from that the resulting numbers of fatalities and injured
are estimated.

The most accurate results could be obtained if the building inventory had been compiled by engineers on
the ground. However, this is not possible for most cities, especially in developing countries. For this
reason, the building fragilities have been calibrated, using about 1000 earthquakes for which losses are
known. Therefore, QLARM estimates are most reliable in countries where earthquakes occur frequently.
The building stock in countries without recent earthquakes is extrapolated from neighboring areas with
similar building style and quality.

A true test of the performance is provided by real-time estimates because no adjusting of parameters
is possible to achieve the correct results. The real-time estimates are usually distributed by email and
telephone call less than 30 minutes after an earthquake occurs. They can assist rescue teams to make a
decision whether or not to mobilize. Recent alerts can be seen on our website including maps.
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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.

PAGEROs results are posted on the USGS
(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 avail abl e, PAGEROGsSs content 1 s
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