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Annual increase in social and economic loss due to earthquakes are dealt with
evolution of society, first of all, urbanization processes

http://www.munichre.com/publications/302-05699_en.pdf
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Seismic risk distribution at global
scale
(Natural Disaster Hotspots: Case Studies, The
World Bank, Washington, 2006)

Published report on the earthquake

Landslides near Beichuan County

Rolling stones in Gaochuan, Anxian County

The swollen road near Beichuan County

Summary on Damage
•Weakest

link: Buildings in the countryside, for
schools and without proper seismic design

• Effect

of seismic design

• Profound
• Wide

effect of lifeline systems

spread geotechnical damage

Near real time estimations of expected damage extent and number
of casualties may significantly reduce the potential impact of large
earthquakes on urban areas as they provide the information for
proper emergency response and humanitarian assistance
1995 Kobe, Japan earthquake gave a great impact on development of near
real time systems for possible damage and loss assessment
One of the first and most sophisticated systems of such type was READYSystem (Real-time Assessment of earthquake Disaster in Yokohama)
At present the near real time systems for loss assessment due to strong
earthquakes at facility, city and country levels exist in Japan, USA, Italy,
Spain, Canada, Russia, Taiwan, China, Turkey and other countries

At regional level in Europe by the end of 2010 unified
regional system for near real time loss assessment due to
earthquakes in the Euro-Med Region will be developed

At present three systems exist for near real time loss
assessment due to earthquakes at global scale
1. Russian System “EXTREMUM”, which allow to simulate the
distribution of seismic intensity, damage to buildings of different types,
number of casualties in damaged and destroyed buildings
2. System “DMA Earthquake Alert Tool” of Joint Research Center under
European Commission, which allows in near real time to monitor the
seismic situation and provide estimation of expected number of
population in the affected area by using the information on population
density (http://www.gdacs.org)
3. System “Prompt Assessment of Global Earthquakes for Response”
(PAGER) of US Geological Survey, which allows to simulate expected
shaking intensity and estimate expected number of inhabitants in
zones of different I by using the information on population density
(http://www.usgs.gov)
All three Systems are in continuous development

ESTIMATION OF EXPECTED SOCIAL LOSS WITH NEAR REAL
TIME SYSTEMS APPLICATION

EVENT

ESTIMATION OF EXPECTED SOCIAL LOSS BY DIFFERENT SYSTEMS

REPORTED LOSS

EXTREMUM

JRC Alert Tool

PAGER

22 FEBRUARY,
2006, М=7.5,
MOZAMBIQUE

expected number of
fatalities 7 - 40
persons,
injuries 20 – 240
persons

estimated number of
population in zones:
R = 10 km - 1,870 persons
R = 20 km - 7, 340 persons
R= 50 km – 36, 370 persons
R = 100 km - 221,308 persons

estimated number of
population in zones:
I = X - 1, 000 persons
I = IX – 8, 000 persons
I = VIII – 32, 000 persons

Reported number of
fatalities –
17 persons

26 MAY, 2006,
M=6.2,
INDONESIA

expected number of
fatalities 950 – 6,100
persons,
Injuries
2,500 – 20,000
persons

estimated number of
population in zones:
R = 10 km - 234,254 persons
R = 20 km - 730,872 persons
R= 50 km – 4,906,096 persons
R = 100 km - 16,924,410
persons

estimated number of
population in zones:
I = VIII - 8, 000 persons
I = VII –558, 000 persons
I = VI – 2,780, 000
persons

Reported number of
fatalities –
5,778 persons

ESTIMATION OF HUMAN IMPACT DUE TO THE 12 MAY, 2008
EARTHQUAKE IN CHINA
“The death toll from the May 12
earthquake in Sichuan Province and its
neighboring region rises to 69,225 as of
Monday noon, the State Council
Information Office said in a statement”
- BEIJING, Aug. 11 (Xinhua)
http://www.reliefweb.int

Total collapse
Partial collapse
Heavy damage
Moderate damage
Slight damage
No damage

ESTIMATION OF HUMAN IMPACT DUE TO THE 12
MAY, 2008 EARTHQUAKE IN CHINA

RELIABILITY OF EXPECTED LOSS ESTIMATIONS WITH
SIMULATION MODELS APPLICATION IS INFLUENCED BY
•lack of reliable data on elements at risk (population and built environment)
and hazard sources
•lack of reliable vulnerability functions for different elements at risk due to
different natural and technological hazards
•discrepancies in strong earthquakes’ parameters determination by different
Alert Surveys
•lack of access to confidential sources of information

Not all uncertainties in expected damage assessment are due to the
lack of reliable data, the intrinsic methods of estimations with
different procedures application are responsible as well
Besides the errors in event parameters determinations by different
Seismological Surveys, some factors which influence on reliability of expected
damage and loss assessment in “emergency” mode with near real time systems
application may be compensated to a certain extent at the expense of the
systems calibration with usage of knowledgebase about well documented past
strong earthquakes

IMPACT DATA BASES WITH GLOBAL COVERAGE
1.

NatCat maintained by Munich Reinsurance Company (Munich )

2.

Sigma maintained by Swiss Reinsurance Company (Zürich)

3.

EM-DAT maintained by the Centre for Research on the Epidemiology
of Disasters (CRED, Université Catholique de Louvain, Brussels)

4.

Extremum knowledgebase maintained by Seismological Center of IGE,
RAS and Extreme Situations Research Center

5.

GLIDE maintained by ADRC in collaboration with ISDR, CRED,
UNDP, IFRC, FAO, World Bank, OFDA/USAID, La Red,
OCHA/ReliefWed

6.

Disaster Database Project maintained by University of Richmond

7.

BASICS maintained by the British Association for immediate care,
U.K.

"Major Disasters" module
http://www.munichre.com

The online application NATHAN (NATural Hazards Assessment Network) is based on the "World of
Natural Hazards" CD-ROM that was originally published in 2000 and has undergone continual
further development since then

http://www.munichre.com

Tables for reporting year 2006

http://www.swissre.com

http://www.emdat.be/

http://www.em-dat.net

The Significant Earthquake Database
contains information on destructive
earthquakes from 2150 B.C. to the
present that meet at least one of the
following criteria: Moderate damage
(approximately $1 million or more),
10 or more deaths, Magnitude 7.5 or
greater, Modified Mercalli Intensity X
or greater, or the earthquake
generated a tsunami

http://www.ngdc.noaa.gov

http://gs.adrc.or.jp/glide

Users all over the world can pick up the GLIDE number
from the homepages of CRED, ReliefWeb and ADRC.
ReliefWeb, La Red and ADRC have prepared a specific
website http://www.glidenumber.net to promote GLIDE

GLIDEnumber.net, and the GLIDE generator
are intended to facilitate linkages between
records in diverse disaster databases
Glidenumber.net makes no claim as to the statistical
accuracy of the GLIDE generation system, and discourages
the use of the data on this site for secondary analysis

Criteria
Events are considered disasters for inclusion in the project if (1) they
represented a threat to life, property, or the environment, (2) they would have
required the use of emergency procedures for the limitation and resolution of
their impact, (3) they reasonably could have caused a responsible jurisdiction,
agency, or organization to invoke or declare the existence of an emergency
situation or to mobilize its resources in response, and (4) that some significant
degree of community or organizational impact was present

The Disaster Database Project
http://learning.richmond.edu/disaster

Editor: Walter G. Green III, Ph.D.
Associate Professor of Emergency Management
School of Continuing Studies
University of Richmond

The Disaster Database Project does not attempt to present in detail all of
the material available on any specific disaster event. Instead, its focus is to
capture critical data on events and to facilitate further exploration of
incidents that fall within the criteria for inclusion in specific projects and
courses. As a living database, entries change as additional material on an
event becomes available

http://learning.richmond.edu/disaster

http://www.basedn.freeserve.co.uk/

Date

Country

EM-DAT
2007

MunichRe

SwissRe

Significant
Earthquakes

2002

03.03.2002

AFGHANISTAN

150 killed
13 injured
3,500 affected

150 killed
0 injured
3,500 affected

-

25.03.2002

AFGHANISTAN*

1,000 killed
1,228 injured
10,000 homeless
80,000 affected

1,000 killed
200 injured
0 homeless
35,000 affected

12.04.2002

AFGHANISTAN

50 killed
150 injured
6,000 affected

65
150
0 homeless
6,000 affected

05.03.2002

PHILIPPINES

6 march
15 killed
100 injured
73,351 affected
1,714,000 US$
damage

7 killed
39 injured
73,351 affected
1,714,000 US$
damage

31.03.2002

TAIWAN

4 killed
200 injured
300 affected
25,000,000 US$
damage

4 killed
200 injured
300 affected
-

5 deaths
>US$ 25m
economic loss

-

22.06.2002

Iran

227 killed
1,300 injured
110,000 affected
300,000,000 US$
damage

227 killed
1,300 injured
110,000 affected
90,875,000 US$
damage

245 deaths
US$ 300m
economic loss

305 dead
1,300 injured
12,000 homeless
US$ 300,000,000
total damage

261 deaths

31.10.2002

Italy

30 killed
33 injured
8,500 homeless
796,000,000 US$
damage

30 killed
33 injured
8,500 homeless
-

26 deaths
US$ 300m
economic loss

29 dead
19 injured
10,000 homeless
EUR 800m total
damage

29 deaths

Disaster
Database
Project

150 dead
31 injured

166 deaths

2,000 dead
3,000 injured
20,000 homeless

1,000 deaths

-

50 dead
150 injured

50 deaths

-

-

6 march
15 dead
100 injured

15 deaths

-

5 deaths

-

More than
2,000 killed
No data on
economic loss

-

*According to UN official,
around 800 people
- dead
Afghan officials had earlier
predicted the death toll could
reach up to 3,000
Source: ReliefWeb, 29 March,
2002

261 fatalities
1,300 injured
80,000 people
displaced
300,000 $ cost

GLIDE: there are GLIDE numbers for events and no information about casualties and damage; BASICS : last update on 26 May 2000

-

In Extremum System the special software has been created for earthquake impact data compilation, processing,
analysis and storing. At present the data base contains the information about events source parameters, social
and economic consequences, response measures according to different sources

Events may be selected for definite country and for definite Flinn-Engdahl zone

EXTREMUM IMPACT KNOWLEDGEBASE

Weight of events

0.04
1930

0.11
1940

0.33

0.40

AT PRESENT THE IMPACT DATA BASE
CONTAINS MORE THAN 1500 EVENTS
DESCRIPTIONS

0.12

1960

Date of events

1970

1990

The data are distributed almost homogeneously as the
losses due to earthquakes, dates of events and their
locations are concerned

EXAMPLES OF ISOSEISMAL MAPS IN THE KNOWLEDGEBASE
04 November 1946 Earthquake
(M=6.8, h=35 km)
in Turkmetistan

21 October 1907 Earthquake
(M=7.2, h=30 km)
in Tajikistan

19 March 1984 Earthquake
(M=7.2, h=20-30 km)
in Uzbekistan
THE INFORMATION ON MACROSEISMIC EFFECTS ON PAST EARTHQUAKES IS USED TO DETERMINE
REGIONAL PARAMETERS IN ATTENUATION LAWS IN ORDER TO INCREASE THE RELIABILITY OF
EXPECTED SHAKING INTENSITY DISTRIBUTION

I = bM − ν lg ∆2 + h 2 + c
where ∆ — epicentral distance, km; h — source depth, km; М — magnitude;
Default coefficients b =1.5; ν= 3.5; c=3.0

The obtained circular isoseists are stretched along the active tectonic faults in order to take into
account the anisotropy of the medium and source line extension
Theoretical isoseismal maps are computed taking into account various regional coefficient of
macroseismic field, different orientation of ellipse axis, as well as empirical data about ratio of ellipse
major and minor semi-axis

Usage of information on damage on past events for
updating regional vulnerability functions
Examples of vulnerability functions for “B” type
buildings

Statistics based on empirical
data of EMS92

Empirical statistics of strong events
occurred in 1960th -1990th in Russia,
Moldova, Georgia, Armenia,
Turkmenistan, Uzbekistan etc., data on 74
343 buildings damage

Data on 32 548 buildings
damage due to the 1980 Irpina
earthquake (Chavez J. et al,
1998)

The parameters of the regional functions
are obtained on the basis of statistical
analysis of engineering consequences of
strong events in earthquake-prone
countries

CONCLUSION

Major coordinated efforts are strongly
needed in compiling, storing and
analyzing impact data in order to
increase the reliability of expected losses
due to earthquakes in near real time at
global scale

The task is huge
Cooperation within
IDRC
is badly needed

Thank you for the attention
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