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AndesNet

AndesNet (Chilean Coordination Network of Subduction Zone Scientists)

Invitation (AndesNet@gmail.com)
Email inviting all participants of the Termas El Corazón Workshop (except ANID and Onemi reps.)  on Sept. 22. 2022

• Information contact of all participants
• 71 participants filled a form showing interest in networking, voted for AndesNet 
• Support letter for AccelNet application
• Meeting announcement (held on November 9, 2022)

-       9 post-docs, 9 Ph.D. and 3 M.Sc. students, 1 consultant, 1 Municipality, 7 SERNAGEOMIN
- 23 young researchers, 24 senior researchers
- Institutional affiliation: 14 University of Chile (3 CSN, 1 AMTC), 3 CKELAR, 2 CIGIDEN, 1 Univ. Mayor, 1 Cyclo 

Meeting November 9 at 6 pm, one hour, 14 people attended
      • Welcome and presentation of the Executive Committee  (until mid-next year)
         (Laura Bono, Alvaro Amigo, Andrés Tassara, and Sergio Barrientos)

 • Presentation of AndesNet and SZNet proposal to AccelNet (AT)
 • SZ4D implementation plan (SB)
 • Chilean participation in SZ4D Working Groups and Committees 
 • Houston meeting  (AA)
 • Open discussion on objectives and tasks of AndesNet



Monitoring Systems (SINAPRED)

The new law 21.364 recognizes “Technical Bodies” which monitor different threats
Earthquakes               - National Seismological Center, Univ. of Chile
Tsunamis                    - National Warning System - Hydrographic and 
                                                           Oceanographic Service of the Navy
Volcanoes                   - National Geology and Mining Service (Sernageomin)
Floods                         - Water Resources Management Agency (DGA) 
                                     - Water Works Agency (DOH)
Forest Fires                - National Forest Corporation (CONAF)
Meteorology             - Chilean Meteorological Agency (DMC)
Nuclear Radiation    - Chilean Nuclear Energy Commission



Chilean seismicity

• High seismic productivity rates
        - Number of earthquakes per unit tiem
       - Giant earthquakes
• Average during the last 450 years:
.         One earthquake M> 8 every 12 years

Since 1900.- in terms of disasters of natural origin in Chile, 
earthquakes, and tsunamis are responsible for 99% of fatalities 
and 98% of economic loss

Tsunamis 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

Tsunamis 10 m or more: 
1604, 1730, 1835,  1868, 

           1877, 1922, 1960, 2010
Intervals 126, 105, 33, 9 45, 38,50;   

Average = 58 years  



Observation System
        Broad Band          GNSS       Accelerographs

                       108                               128                                295 

110 6-component stations
            BB + accelerometers 
  25 academic partners
128 GNSS (100 RTX)
295 acceleromometerCivil engineering 
purposes. (Installed by Minvu Onemi) 

Foreign stations 
7 Argentina
5 Peru



Installation (VA06 Catapilco)



Seismic Analysis Office (OPA)
Data Center

CPTR, installed at Ovdas, Temuco

Early Bird and SeisComP automatic 
solutions, Seisan final solution



Seismicity of Chile



Accelerographic Network

Leyton, 2015 http://evtdb.csn.uchile.cl/

12 698 records of 
  2 760 events since 
March, 2012



GNSS records

PPP, J.C. Baez

M=6.9

M=7.6

M=8.8

M=8.3

M=8.2

RTX  (comercial solution)  t, x, y, z:  1 s/s
Orbit and clock corrections through a 
different satelite    (error horizonatl: 4-cm)

First RTX earthquake recorded
M7.7, April 3, 2014



Recent Large Earthquakes in Chile

Estimación de deslizamiento
(F. del Campo)

Iquique 2014

Illapel 2015

Valparaíso 2017

Maule 2010

Chiloé 2016



Looking to the future: Distributed Acoustic Sensing

Project with D. Rivet (GeoAzur)

Optical Fiber 
Dense network of sensors
  150 km long
   50 000 sensors 
    4 m sensor spacing

Prat Cable
Unique Telecom Infrastructure
Telecom cables transformed into “seismic arrays”
-  3500 km long
-  12 landing points



DAS (P.I. Diane Rivet)

DAS recording of a M5.7 about 100 km away
4 m spacing between channels

150 km long arrays
37000 sensors 
4 m spacing between sensors
125 Hz temporal sampling

D.Rivet (2022)



Tsunami Warning System

SNAM officially created in 1966
Under the Hydrographic Insitute of the Navy, now Hydrographic 
and Oceanographic Service of the Navy

Sistema Nacional de Alarma de Maremotos

http://www.google.cl/imgres?imgurl=http://www.snamchile.cl/img1/imagen_snam2.png&imgrefurl=http://www.snamchile.cl/&h=85&w=300&tbnid=8wDU2rScK4y5yM:&zoom=1&docid=6RINOOIV8lX1aM&ei=wB1JVJ3vEZDksASHmIGQDQ&tbm=isch&ved=0CCEQMygFMAU&iact=rc&uact=3&dur=241&page=1&start=0&ndsp=10


Tsunami Warning System
Hydrographic and Oceanographic Service of the Navy

More tan 40 tide-gage 
devices and 5 buoys

http://www.google.cl/imgres?imgurl=http://www.snamchile.cl/img1/imagen_snam2.png&imgrefurl=http://www.snamchile.cl/&h=85&w=300&tbnid=8wDU2rScK4y5yM:&zoom=1&docid=6RINOOIV8lX1aM&ei=wB1JVJ3vEZDksASHmIGQDQ&tbm=isch&ved=0CCEQMygFMAU&iact=rc&uact=3&dur=241&page=1&start=0&ndsp=10


Tsunami Warning System

Iquique2014Maule 2010

Tonga 01/15/2022NZ 2021

Hydrographic and Oceanographic Service of the Navy

http://www.google.cl/imgres?imgurl=http://www.snamchile.cl/img1/imagen_snam2.png&imgrefurl=http://www.snamchile.cl/&h=85&w=300&tbnid=8wDU2rScK4y5yM:&zoom=1&docid=6RINOOIV8lX1aM&ei=wB1JVJ3vEZDksASHmIGQDQ&tbm=isch&ved=0CCEQMygFMAU&iact=rc&uact=3&dur=241&page=1&start=0&ndsp=10


Tsunami Warning System

Mw 7.5
Mw 8.0
Mw 8.5
Mw 9.0
Mw 9.5

Sea
Level

Station 

Start of Tsunami Recording 
(UTC)

Max
Height

(m)
Time Max Height (UTC)

Chañaral 15-01-2022 14:07 1.95 15-01-2022 22:14

Caldera 15-01-2022 13:49 0.90 15-01-2022 23:32

Sea
Level

Station

Start of Tsunami Recording 
(UTC)

Max
Height 

(m)
Time Max Height (UTC)

Arica 12-03-2011 03:28 2.2 12-02-2011 08:09

Pisagua 12-03-2011 03:13 0.8 12-02-2011 04:44

Iquique 12-03-2011 03:14 1.0 12-02-2011 07:59

Hydrographic and Oceanographic Service of the Navy

Tohoku, 2011Tonga 2022

http://www.google.cl/imgres?imgurl=http://www.snamchile.cl/img1/imagen_snam2.png&imgrefurl=http://www.snamchile.cl/&h=85&w=300&tbnid=8wDU2rScK4y5yM:&zoom=1&docid=6RINOOIV8lX1aM&ei=wB1JVJ3vEZDksASHmIGQDQ&tbm=isch&ved=0CCEQMygFMAU&iact=rc&uact=3&dur=241&page=1&start=0&ndsp=10


RNVV

After the Chaitén eruption in 2008, the Chilean 
Government decided to create a new, well-funded 
volcano-monitoring and hazard assessments program 
called “Red Nacional de Vigilancia Volcánica” (RNVV) 
which included OVDAS (that was therefore reinforced), 
potential additional VOs and a new program to 
conduct geological research and publish hazard maps. A. Amigo (pers. comm.)



Volcanic events along latitude since 1800
  

A. Amigo 
(personal comm.)



NVEWS-like threat ranking

i)

ii)

iii)

iv)

i)      ii)          iii)  iv)

 A. Amigo (personal comm.)



Active volcanoes (4 categories)

A. Amigo (Sernageomin)



Reinforced OVDAS

A. Amigo (personal comm.)



Reinforced OVDAS

45 volcanoes monitored in the CVZ and SVZ

A. Amigo (personal comm.)



STAFF at RNVV

A. Amigo (personal comm.)

International Efforts 
Laguna del Maule & Lanín volcanoes

A. Amigo 
(personal 
comm.)



Thank you


