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Seismicity of Chile 

• High rates of seismic prouctivity 

      - Number of events per unit time 

      - Giant earthquakes 

• Approx. one magnitude 8 earthquake     

       every ten years 

• Different types of faults and  

        seismogenic regions 

• Significant number of events followed  

         by tsunamis 

• Shallow seismicity 

• Active tectonics close to urban  

         centers and infrastructure 

In Chile, since 1900, in terms of 

 Disasters of Natural Origin: 

• 99% fataltiies due to earthquakes and tsunamis 

• 98% economic loss due to earthquakes and tsunamis 

                Area (km²) 

Japan        377,944  

California   423,970 

Chile          756,096   



Large Tsunamis in Chile 

About 4 m or more:   

 1570, 1575, 1604, 1657, 1730, 1751, 1819, 1835, 

1849, 1859, 1868, 1877, 1918, 1922, 1960, 2010 

Intervals: 5,29,53,73,21,68,16,2,12,10,9,9,41,4,38, 50;     

Average = 27.5 years 

About 10 m or more:  

 1604, 1730, 1835,  1868,  

           1877, 1922, 1960, 2010 

Intervals: 126, 105, 33, 9 45, 38,50;    

Average = 58 years   



Seismicity of Chile 

20 2010-2015 



Seismological Observation in Chile 

16 August 1906 Earthquake M 8¼ in central Chile 

F. Montessuss de Ballore,  

Director of the Seismological Service, 

appointed in Sept., 1907 

In 1907 the Government decided to install  

a seismological observation system after  

A proposition by V. Letelier in1906.  

1950´s Developement of own instrumentation 

1980´s SP telemetered instrumentation around Santiago 

2000´s SeisLog system (Norway) 

2011-2012 Ten Geophysical Observatories (IRIS) 

2013 Installation of new observation system 

          Academic  Routine Operations 
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Year Inst. O&M Communications   Total 

million US$ million $ million $ 

2013 3.2 0.8 4.0 

2014 4.0 3.2 7.2 

Adenda 2014 1.1 1.1 

2015 Budget 3.4    3.4 
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Observational Network: New Instruments 

65 full stations with real-time connectivity 

      - Broad-band sensors 

      - accelerometers 

      - GPS 

 

 

 

 

297 strong-motion with internet connectivity 

 

 

 

 

65 GPS devices with real-time connectivity 

                        40 of them with RTX option 

 

 

 

 

40 portable stations for special studies 



Seismological Network of Chile 

2012 2015 

Displacement,      Velocity     and    Acceleration 

       GPS                  BB                 Accelerometres 
               130                          40 + 65                                     297 

● 55 BB and SP existing stations including 

        18 IPOC (BB, SGM, GPS, MT) 

        10 GRO (BB, SGM, Infrasound, meteo, installing GPS) 

● Installation completed by end 2015 (all 6-components) + GPS) 



Strong Motion and GNSS 

297 strong motion instruments 

Sites decided by Expert Committee 

Installation by Ministry of Housing and Urban Planning 

Connectivity byONEMI 

O & M by CSN 

-209 instruments installed 

-122 instrument internally connected, in future to CSN 

     (Onemi, Carabineros, DGAC, modem tel.) 

130 GNSS devices 

    1 s/s RTX sat 

    1 s/s RTX internet 

    24 hours 

2016 2016 



Automatic Processing 

EarthWorm / EarlyBird 

      Antelope  

Virtual machine  

Data Receiving End 

Similar systems installed  

at ONEMI and SHOA 
SeisComP 

Virtual machine  

Thanks to: 

      Geoff Davis, Juan Reyes, Jennifer Eakins 

CSN Operations 



GRO and IPOC Stations 

Local earthquake 

Sichuan M6.6, April 20 2013 at the antipodes 



Acquisition and Processing Systems 

EW/EB SeisComP Antelope 

SeedLink 
Antelope 

ORB 
Acquisition 

Automatic 

Processing 

GRO  (C)   UNIV  (C)  IPOC   (CX)   NEW  (C1)  

 INPRES 

RNVV  
Remote 

Stations 
IGP Peru  GSN USP (BL) CTBTO ? 

Manual 

Processing 
  SEISAN SeisComP 

W 
phase 

Moment 
Tensor 



23 Agosto 2014 M=6.4 

17 Feb 2015 08:25  

M=4.9 

25 Feb 2015 08:25  

M=3.1 



Network Sensitivity 

Magnitude  

threshold 

Location  

delay 

Hayes (2014) 

USGS 

cm 
1      4 

2014 M=8.2 

2010 M=8.8 



First RTX large earthquake recorded  

2016 
Main driving reason: Tsunami Warning 

● Characterization of fault displacement 

● Expected seafloor deformation 

● Tsunami extent and hights 

 

 

Strategy: 

     Automatic detector and estimator development 

     Earthquake location  

     Mainly two regions of large earthquakes 

     Predetermiend fault geometry along subduction 

     Predetermined fault geometry within Nazca plate 

3 April, 2014, M=7.7 

SV1_sliphistory_mainshock.mov


Seismo-Geodetic 
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preceded the 2014 Iquique M8.1 earthquake, Science 345, 1165-1169 (2014). 



Future Tasks 

CSN exchanges data with: 

IRIS, USGS, PTWC, IGP (Perú),  

INPRES (Argentina), Universidad de Sao Paulo, 

 Universidad de Brasilia 

  C1 Net                              Total: 101.765 GB 

Address       Gigabytes      Percent  
 

seis.sc.edu        26.0927  GB        25.6 %  

152.74.5.224         17.7106  GB        17.4 %  

speedy.com.ar       17.0364  GB        16.7 %  

cm.vtr.net         7.0944   GB          7.0 %  

186.73.45.         6.5386  GB          6.4 %  

226/24.bsnl.in         5.5567  GB          5.5 %  

152.74.55.64         5.5187  GB          5.4 % 

intersat.net.ar         4.2099  GB          4.1 % 

baf.movistar.cl         2.7744  GB          2.7 % 

intercity.net.ar         1.2121  GB          1.2 %  

static.tie.cl          0.9067  GB          0.9 % 

ideay.net.ni          0.7823  GB          0.8 %  

ptwc.noaa.gov         0.7785  GB          0.8 % 

fixed-189-174-56.iusacell.net    0.6859  GB          0.7 %  

prod-empresarial.com.mx         0.5275  GB          0.5 %  

205.156.56.42         0.4753  GB          0.5 %  

In conversacions with: 

Colombian Geological Survey,  

Observatorio San Calixto, La Paz, Bolivia 

Instituto de Geofísica - Escuela Politécnica 

Nacional, Ecuador 

Future: 
Shakemaps 

Tsunami Warning 

 

EEW 

Shallow faults 

characterization 

Smartphone revolution 



Large Earthquakes 

Kiser and Ishi  

(2011) 

H:/Sendai  Tohoku oki earthquake displacements 1Hz data - copia.avi


Thanks 


