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Loss estimates we compute contain a map showing the 
average degree of damage in settlements near the 
epicenter, the total number of fatalities, the total 
number of injured, and a detailed list of the casualties 
and damage rates in these settlements. 
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2- Input data in QLARM

The input parameters  for this study include: 

(1) Intensity related attenuation relations

(2) Soil amplification derived from average Vs30 values

(3) Distribution of building stock and population into 
vulnerability classes of the EMS-98 Scale as given in 
the PAGER database (for 3 city sizes)

(4) Population for 1540 settlements (census data for 
1998 and 2008)

4- Calibration of QLARM

Settlement Inten Fatalit Injured Slight Moder. Heavy Destr. Collap 

Dellys 8.41 740-1570 1520-3680 0.132 0.238 0.207  0.148 0.252 
Ragliya 8.33 360-770 720-1900 0.161 0.243 0.193  0.143 0.220 
Borj-Mena 7.83 200-430 400-1110 0.262 0.186 0.143  0.125 0.094 
Nasiriya 7.73 100-230 210-600 0.258 0.170 0.140  0.119 0.074 
Alger 6.23 9-28 60-320 0.129 0.053 0.013  0.000 0.000 
Draa-Bu-H 7.33 33-80 65-250 0.183 0.138 0.125  0.073 0.020 
Bumerdes 7.31 33-80 65-250 0.183 0.138 0.125  0.073 0.020 
Tizi-Uzu 6.94 15-38 35-150 0.132 0.131 0.087  0.027 0.004 
Jenet 8.91 42-75 90-90 0.000 0.007 0.042  0.129 0.820 
Takdempt 8.66 36-65 75-85 0.000 0.024 0.089  0.195 0.689 
Ben-n'-Sh 8.51 34-60 75-85 0.003 0.034 0.108  0.218 0.636 
ShavetAmeg 6.96 9-25 22-95 0.132 0.131 0.087  0.027 0.004 
Ain-Taya 6.8 7-20 22-100 0.133 0.128 0.073  0.018 0.000 
Buduau 6.96 9-25 22-95 0.132 0.131 0.087  0.027 0.004 
Les-Isser 7.49 13-29 27-75 0.134 0.251 0.301  0.206 0.072 
Afir 7.82 14-29 31-55 0.054 0.160 0.260  0.295 0.223 
Ulad-Musa 6.75 3-10 11-50 0.136 0.120 0.060  0.013 0.000 
Lahradiya 6.53 3-7 9-42 0.140 0.097 0.036  0.005 0.000 
Rujba 6.69 3-7 8-37 0.140 0.110 0.047  0.008 0.000 
Beni-Amran 7.04 4-10 8-33 0.228 0.310 0.236  0.086 0.014 
Thenia 7.35 4-11 10-30 0.157 0.272 0.295  0.173 0.049 
BeniKiffan 6.49 2-5 7-29 0.141 0.082 0.027  0.003 0.000 
HemisHeshna  6.55 2-5 6-28 0.140 0.097 0.036  0.005 0.000 
Tigzir 7.28 4-8 8-24 0.181 0.289 0.282  0.142 0.033 
 

21 May 2003 M6.7 
Boumerdes earthquake

Real Time Report       Official death toll
QUAKELOSS          several days later         

Fatalities    1,690 – 3,660                    2,300
Injured        3,540 – 9,450                 11,450

Map and settlements 
list as provided by 

WAPMERR alert.
The size of each dot is

proportional to population.

Since the 1980 El Asnam earthquake, seismic events in 
Algeria have killed about 6,000 people, injured more than
20,000 and left more than 300,000 homeless. 
On average, one earthquake with the potential to kill people 
(M>5.4) happens every three years in Algeria.

We perform an overall tool calibration by 
simulating past deadly events in Algeria for 
the period 1990-2003 (grey boxes of Figure 1). 
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5- Scenarios

Since 2003, 440 loss reports after major 
earthquakes worldwide have been posted 
with an average delay of 30 minutes. 

..… provide developing countries and 
international relief organizations with fast 

information for disaster mitigation ..….

We calculate scenarios for likely earthquakes in 
Algeria after calibration of QLARM with 
observations from past earthquakes.

Results consider updated and detailed 
population data from census, 3 sizes of cities 
and the related building  distribution following 
the five EMS-98 classes. Population is 
distributed in the 5 building classes and the 
occupancy rates are related to night&day and 
city size.

The different scenarios indicate that Oran, 
Algiers or Constantine region could expect 
thousands of killed people and 5 times more of 
injured in the case of the repetition of 1790, 1716 
and 1856 earthquakes, respectively.

We propose to improve our city models and go 
further with our estimates by considering a range 
of new source parameters.

6- Outlook

3- Earthquake risk in Algeria

….. provide human losses estimates for future likel y earthquake in zones at risk …..

We propose to calibrate our new loss estimation too l QLARM (qlarm.ethz.ch) and 
estimate human losses for future likely earthquakes  in Algeria.

Calculated loss scenarios repeat the earthquakes 
of Algiers in 1716, Oran in 1790 and Djidjelli in 
1856 (yellow boxes of Figure 1). 

Table 2. Selected earthquake source parameters for the different
scenarios and calculated casualties.

Damage estimate using QLARM  for likely earthquake (Oran day of Table 2)

Figure 1. Largest and deadly earthquakes (1365-2006)
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Observed intensities are compared with 
calculated ones using Shebalin (1985) and 
Ambraseys (1985) laws. Best fit parameters 
B and C of Shebalin law are considered for 
calculation.

Calibration of seismic attenuation relations 
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Residential buildings are divided into 5 classes of 
vulnerability (EMS-98 classification). A percentage 
of the building stock is attributed to each class for 
3 sizes of cities. Population of each settlement is 
distributed into each class of building. 

Distribution of building and population using 
3 sizes of cities

Simulation of Boumerdes, 2003 event using QLARM

The dots correspond to each settlement of the 
database. Population is proportional to their sizes. 
Colors indicate the mean building damage degree.

If we include site amplification at each settlement 
based on average Vs30 derived from topographic 
slope, the increase of casualties for Algiers, Oran 
and Djidjelli scenarios respectively is:
- for fatalities, 40, 10 and  20%
- for injuries, 40, 15 and 20%
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27.10.1985  
M=6.0

300 injured

02.08.1856  
M=7.5

several dead

16.11.1869  
M=6.5

30 dead

20.03.2006  
M=5.8

21.05.2003  
M=6.8

2300 dead

02.04.2006  
M=5.4

12.02.1946  
M=5.6

264 dead

21.02.1960  
M=5.6

47 dead

10.11.2000  
M=5.4
2 dead

22.12.1999  
M=5.8

28 dead

09.10.1790  
M=7.5

2000 dead

18.08.1994  
M=5.6

172 dead
29.11.1887  

M=7.5
22 dead

09.09.1954  
M=6.7

1234 dead

10.10.1980  
M=7.3

2633 dead

15.01.1891  
M=7.5

38 dead

29.10.1989  
M=6.0

22 dead

04.09.1996  
M=5.7

03.02.1716  
M=7.5

20000 dead

03.01.1365  
Io=X

02.03.1825  
M=7.5

7000 dead

02.01.1867  
M=7.5

100 dead

24.06.1910  
M=6.6

81 dead

09.03.1858  
M=6.5

ORAN

ALGIERS

DJIDJELLI

Table 1. Source parameters of the events selected f or 
calibration and observed and calculated casualties.
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