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In Chilean territory there are 
89 volcanoes geologically 
actives (Easter Island is 
considered but not 
volcanoes in Antarctica) 

 

 

Roughly 16% of the 
continental territory is 
directly threatened by 
volcanic eruptions and even 
ca. 50% could be affected in 
some way. 

 

 

Since the XVIth century, 
more than 400 volcanic 
events (minor eruptions and 
hydrothermal explosions 
included) have been 
reported.   

 

A significant (VEI>3) eruption 
occurs each 8-10 years in Chile. 
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Message 
 
Monitoring and 
volcanological 
studies should be a 
multi-national effort 
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I. The national network for volcano 

surveillance (RNVV) 
 

• “After 100 years and 100 latitude degrees 
apart” 
 

• Southern Andes Volcano Observatory 
(OVDAS) 

  
 
 
II.  Calbuco eruption 2015 
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At the beginning of 2008, only six 
volcanoes were monitored in semi  
real time: 

In 1996 the Volcano 
Observatory of the Southern 
Andes (OVDAS) was created. 
  

© Victor Hazaldin 

Lonquimay (1) 

Llaima (2 + 3) – erupting! 

Villarrica (2) 

Mocho-Choshuenco (1) 

Osorno (1) 

Calbuco (1) 



Chaitén eruption: May 2008 Earthquakes felt near Chaitén town late on April 30th,  
2008 provided the first warning of increasing volcanic  
activity in the area…. 
 
At that time, very little was known about Chaitén volcano 
and it was unmonitored. 
  

PASI Workshop, Colima, January 2013 



 
On May 2nd, 2008, the volcano erupted.  
 
Downwind ash fall extended 1000 km to the coast of 
Argentina. On multiple occassions ash from the eruption 
disrupted air traffic in South America. 
 
Full evacuation of the town by ship (around 5,000 people) 
 
Native forest was destroyed by directed blasts on the  
flanks of the volcano. 
 
On May 11th, moderate to heavy rains generated lahars and  
devastated Chaitén town.   
 

On May 8th, the U.S. Government offered to send a VDAP team (Volcano Disaster 
Assistance Program) to help SERNAGEOMIN install real-time seismic monitoring 



Chaitén volcano is …. 

The 2008-2009 eruption of Chaitén volcano focused the attention of the 
Chilean Government on volcano hazards which resulted in a new national 
network for volcano surveillance and hazard assessment program. 
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The 2008-2009 eruption of Chaitén volcano focused the attention of the 
Chilean Government on volcano hazards which resulted in a new national 
network for volcano surveillance and hazard assessment program. 
 
 
Since 2009, SERNAGEOMIN is building real-time monitoring networks and also 
generating geological knowledge at Chile’s highest-risk volcanoes.  
 
 
 
The mission of this program is to improve the country’s preparation and 
capacity to mitigate effects of volcanic eruptions on people and economy. 
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Very high level monitoring 
 
1. Láscar 

 
2. Tupungatito 
 
3. Descabezado Grande -Quizapu 
 
4. Nevados de Chillán 
 
5. Antuco 
 
6. Llaima 
 
7. Villarrica 
 
8. Mocho-Choshuenco 
 
9. Puyehue-Cordón Caulle 
 
10. Calbuco 
 
11. Michinmahuida 
 
12. Chaitén 
 
13. Hudson 

Seismology (12) 
Geodesy (12) 
Infrasound (1) 
Magnetometry (2) 
Gas and water sampling 
Gravimetry  
Webcams (3) 



Very high level monitoring 
 
1. Láscar 

 
2. Tupungatito 
 
3. Descabezado Grande -Quizapu 
 
4. Nevados de Chillán 
 
5. Antuco 
 
6. Llaima 
 
7. Villarrica 
 
8. Mocho-Choshuenco 
 
9. Puyehue-Cordón Caulle 
 
10. Calbuco 
 
11. Michinmahuida 
 
12. Chaitén 
 
13. Hudson 

Seismology (12) 
Geodesy (12) 
Infrasound (1) 
Magnetometry (2) 
Gas and water sampling 
Gravimetry  
Webcams (3) 



High level monitoring 
 
1. Taapaca 

 
2. Parinacota 
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 NASA Earth´s Observatory 



Low level monitoring 
 
1. Guallatiri 

 
2. Isluga 
 
3. Irruputuncu 
 
4. Olca 
 
5. Ollagüe 
 
6. San Pedro 
 
7. Lastarria 
 
8. Tinguiririca 
 
9. Tatara-San Pedro 
 
10. Nevado de Longaví 
 
11. Quetrupillán 
 
12. Lanín 
 
13. Huequi 
 
14. Corcovado-Yanteles 
 
15. Melimoyu 
 
16. Mentolat  

Seismology (base level) 
Geodesy (base level) 
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Puyehue- Cordón Caulle eruption, June 4th 2011 
 

 J.C. Gedda 
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YELLOW 
Alert level 

RED  
Alert level 

SEISMICITY 03 & 04 JUNE - 2011  

PASI Workshop, Colima, January 2013 



Programa de Riesgo Volcánico | SERNAGEOMIN  
PASI Workshop, Colima, January 2013 

3 hours 
before the 
eruption 
onset ! 



Cordón Caulle: 
weak plume 

 F. Negroni 
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Villarrica eruption, March 3rd 2015 
 



Feb 
2015 

Mar 
2015 
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Calbuco eruption, April 22nd 2015 
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Current monitoring network for Calbuco volcano 

Broadband seismic 
station working fine. 
 
5 km from the volcano  
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Seismicity: 
2,9 hrs before the eruption: 
Low energy seismic swarm 
2,5 hs before the eruption: 
fluids movement 
10 min before the eruption: 
Clear precursor 
 
Pre-eruptive deformation: 
Not detected (interferogram 
28th mar-21st apr!).  
Provided by M. Pritchard 
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Seismicity: 
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Provided by M. Pritchard 

 
 
 
 

 
Message 
 
Need of a real multi-
parametric network 
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Column height. From local observations and satellite imagery available 
(CIMMS, Volcanic Clouds email list, Simon Carn, Fred Prata) 
 
 
 
 
 
 

 

First pulse. GOES 22/04/2015 – 21:38 UTC 
Column height: 15.0 ± 0.5 km a.s.l. 

Really important during the first 
hours of the eruption.  
 
Estimation of the mass flow rate 
as input parameter for ash 
dispersion models. 
 
VONA report must be sent to the 
aeronautical agency 
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Effects: Ash (tephra) fall and roof collapses  
  
 
 
 
 

 

Effects: Lahars and pyroclastic flows  
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Effects: Ash (tephra) fall and roof collapses  
  
 
 
 
 

 

Effects: Lahars and pyroclastic flows  
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Ash (tephra) dispersion, fallout and arrival times  
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Ash (tephra) dispersion, fallout and arrival times  
  
 
 
 
 

 



Apr 23. 02 UTC 



Apr 23. 03 UTC 



Apr 23. 04 UTC 

First pulse arrived in 
Villarrica 7 hrs after the 
eruption start  
(Apr 22. 21 UTC) 



Apr 23. 10 UTC 



Apr 23. 11 UTC 

Same with the 2nd pulse 
(Apr 23. 04 UTC) 



Apr 23. 19 UTC 



Apr 23. 20 UTC 



Apr 23. 21 UTC 



Apr 23. 22 UTC 
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Hudson 1991 

4 - 5 km3   

Chaitén 2008 

0,5 - 1 km3   
Cordón Caulle 2011 

0,5 - 1 km3   

Láscar 1993 

0,1  km3   

Lonquimay 1989 

< 0,1  km3   

Calbuco 2015 

0,3  km3   

Villarrica 2015 

< 0,1  km3   
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Hudson 1991 

4 - 5 km3   

Chaitén 2008 

0,5 - 1 km3   
Cordón Caulle 2011 

0,5 - 1 km3  c 

Láscar 1993 

0,1  km3   

Lonquimay 1989 

< 0,1  km3   

Calbuco 2015 

0,3  km3   

Villarrica 2015 

< 0,1  km3   

Message 
 
Variety of magma 
compositions, 
eruptive styles, 
eruption size and 
duration. 
Also different 
precursory activity.  
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I. The national network for volcano 

surveillance (RNVV) 
 

 
  
 
 
II. Calbuco eruption 2015 

 
 
 
 

III. Bonus 
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Meeting in Chile -Puerto Varas-  
next year! 
 
A conduit for exchange of ideas 
and experience and promote 
multi-discpilanry applied 
research, involving the 
collaboration of physical and 
social sicentists and city officials 
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Puyehue- 
Cordón Caulle 

Villarrica 

Chaitén 

Calbuco 


