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Introduction
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Introduction
<ication of the National Volcanic Survillance .
Network
(Red Nacional de Vigilancia Volcamca RNVV)
In 2008 Chaitéen and Llaima volcanoes | S, T

erupted, with mayor impacts. These 2
volcanic emergencies triggered the creation
of the RNVV, in January 2009.

OVDAS, the Observatorio Volcanologico de
los Andes del Sur is part of RNVV.




Introduction

http://www.sernageomin.cl/red-nacional-de-vigilancia-

After 12 years of
the Project OVDAS
has installed more
than 200 stations
of monitoring
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Complejo Volchnico Complejo Volcanico
Nevados de Chillan Volcan Hudson Laguna del Maute

Volcan Villarrica
La Red Nacional de Vigilancia Volcanica (RNVV) permite a las autoridades contar con informacion oportuna para la gestion de una emergencia volcanica y
toma de decisiones enfocadas en la seguridad de la poblacion. Esto incluye el establecimiento de la vigilancia en tiempo real de 45 de los 90 volcanes
considerados geologicamente activos en territorio nacional, a través del Observatorio Volcanolégico de los Andes del Sur (OVDAS) ubicado en ciudad de
Temuco. Ademas, la RNVV provee informacion volcanolégica a través de mapas geologicos y de peligros volcanicos, difusion mediante charlas y ferias,
ademas de tecnologias de la informacion. Con esto se impulsa la conciencia y respeto por la zonificacion de pefigros en las decisiones sobre uso del
territorio, la elaboracion y practica de planes de emergencia volcanica y la educacion ciudadana.

OVDAS is located in Temuco, 700 km south of Santiago

Deformation,
DOAS, and
Cameras




Introduction

Which volcanoes are active?
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Introduction

2019 Ranking of Relative Threats of Chilean volcanoes

Result: 92 active volcanes scored. Classified on 5 groups.

Group I:
Very high specific risk
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Ranking is the baseline to priorize and
define the volcanic networks (which
type and how many instruments).

>

Methodology modified from Ewert (2007) to fit
to chilean geological context.
13 hazard factors. 12 exposure factors.

The most 45 harzadous volcanoes are monitored
(from good to very poor intrumental networks) -




Monitoring techniques

¢How do We monitor a volcano? camaras

Fluids: (visual/termal),

DOAS/ Direct sampling overflighs,

Satellitesomms photogrammetry/]|
v satellites, and

/ fieldwork.
Seismicity:
Sismometers
Infrasound: Deformation:
' ' Tiltmeters, GNSS, InSAR
Microphones -

Modificado de Hincks et al (2014)



Monitoring techniques

Some of our stations... and challenges

Our Challenge: More
tan 200 Stations
working 24/7 the
entire year, but
Winter is hard in the
Andes. High altitude
and no ground Access
for most of them.
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Monitoring techniques

Superficial activity

NevChillan_Portezuelo 2021-02-09 09:31:19 UTC OVDAS sernageomin

Emision de ceniza. 320 m de altura. Dispersion NE. Emision de ceniza. 500 m de altura. Dispersion oeste.

NevChillan_Portezuelo 2021-02-07 08:02:29 UTC OVDAS sernageomin

2021-02-09T09:31:19 - 2021-02-09T09:35:09

12
08
04
0.0
-0.4
-0.8

TC.VN2Z VV.HHZ

-1.2

2021-02-09T09:32:00 09:33:00 09:34:00 09:35:00

05 de febrero del 2021 - 05:10 UTC
07 de febrero del 2021 - 08:02 UTC




Monitoring techniques

Monitoring SO2
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Monitoring techniques

Emisiones SO, - OMI

https://so2.gsfc.nasa.gov/

National Aeronautics and Space Administration
Goddard Space Flight Center

™\
NA S!A

Atmospheric Chemistry and Dynamics Laboratory (Code 614)
Global Sulfur Dioxide Monitoring Home Page

Home News Publications

Latest SO, eruption alerts NOAA-NESDIS. SACS_BIRA. IASI-ULB.
SO, Near Real-Time Images: NASA(DR). FMI(DR). NASA(NRT). NOAA(NRT). AIRS(NRT). SACS(NRT).

S0, climatology from satellite instruments
Historic TOMS images | AIRS images | OMI images | OMPS images | TROPOMI images
Red = daily volcanic regions, green = daily pollution regions, blue = long-term pollution images

medl

Source type:
Oiland gas

@ Power plant

@ Smelter

A Volcano

Archived daily OMI/OMPS/TROMOMI images

Select Region v

Monitoring SO2
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National Aeronautics and Space Administration
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https://so2.gsfc.nasa.gov/

Monitoring techniques

Monitoring SO2

Emisiones SO, - OMI

entinel-5P/TROPOMI - 12/08/2019 17:42-19:26 UT

National Aeronautics and Space Administration SO, mass: 0.0369 kt; Area: 927 km% SO, max: 18.85 DU at lon: -73.21 lat: -32.94 ; 19:25UTC
Goddard Space Flight Genter
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For many of chilean volcanoes the SO2 oo
monitoring is based on satellite data. |
0.0

Daily check and incorporpored to out
Volcanic Avtivity Reports (RAV).

Data: BIRA-IASB/DLR/ESA/EU Copernicus Program




Monitoring techniques - . .
8 9 Monitoring thermal anomalies

Themal images from satellites (Infrarred) MIROVA and Sentinel2- L2A

MIROVA Daily analisis of available data. Information for around 10 of our 45 monitored volcanoes is
available.
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Monitoring techniques

Monitoring Deformation

http://www.mounts-project.com/timeseries/357120
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Monitoring techniques - . -
8 a Monitoring Deformation

https://sarviews-hazards.alaska.edu/

Nevados de Chillan (and Laguna del Maule)

& (6 @ sarviews-hazards.alaska.edu

=3 Key points about InSAR
FARLLUL S| e ———— platforms:
tome ©Products @ About v = Updated for monitoring.
Ty = Time series helps a lot to

check if there is or not
deformation.

= Temporal baseline for
isolated interferograms.
Usually very short (6 days)
doesn’t detect slow rates of
deformation, ex Nev.de
Chillan.




Monitoring techniques

(and Crisis Response) Monitoring Deformation

* 45 GNSS stations installed in 14 volcanes and 9 tiltmeters working in
volcanoes. ,,

« Sentinel1A/B data has been processing regularly, in prioritary volcanoes, using SNAP .2
(snap2stamps, -StAMPS)
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Monitoring techniques

(and Crisis Response) Monitoring Deformation
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* Increase of seismic activity last months

» Deformation pattern without signicance variation during
the last years (2018-2020).

e Maximun uplift near to MAU2, (>1,8 meters since
instalationin 2012).

» INSAR shows low coherence along Troncoso Fault, R ot
2012 2013 2014 2015 2016 2017 2018 2019 2020

Tiempo [afios)



http://terra2.ecgs.lu/defo-domuyo/#8/-36.497/-70.369

Crisis Response

Nevados de Chillan Volcano Complex: 2016- ?

Efusive activity and Sentinel2-L2 A

03 FEB 2021 - 18:00 HL

03 FEB 2021 - 15:00 HL

04 FEB 2021

Nuevo peak de radiancia térmica en frente de lava L5 visible en imagenes Sentinel L2 A,

los dias 23y 25 de enero. Maximo peak el dia 04 feb 2021.
04 FEB 2021

Peak de AT en frente muestra un alto dinamismo con variaciones abruptas.




Crisis Response

Nevados de Chillan Volcano Complex: 2016- ?

PlanetScope Ortho Tile 3.125m PlanetScope Ortho Tile 3.125m
100% area coverage 100% area coverage

Captura Colada desde el 01 a 15 FEB 2021 . February 15, 2021 January 27,2021

February 15, 2021 January 27,2021
PlanetScope Ortho Tile 3.125m PlanetScope Ortho Tile 3.125m

100% area coverage 100% area coverage

Se mantiene la desgasificacion continua y andmala desde frente de L5, se destaca el mayor desarrollo del canal
central en cuanto a su ancho y extension. Se observa un avance del frente de forma “compacta” y ademas, en
bloques. Esta evolucion es coherente con el aumento de tasa de emision y cambio reoldgico reportado la quincena

Imagen Skysat 09.1 Imagen Pleiades 01.01.2021 Imagen Skysat 10.01.2021



Crisis Response

Nevados de Chillan Volcano Complex: 2016- ?

Remotes Sensing contribution to track CVNCh
activity

Sources:

- Skysat y Planet Scope

-Pleiades Images-World View

-DEMs from post procesing Pleiades and World
View images

(Support from Volcano Demostrator Program

and VDAP)

S— Results:
T v" Morphological evolution
v" Mapping lava flows
v Volume estimations
v' Eruptive rate tracking and changes on regime.
v" Volcanic hazards modelling.
Modelaciones lavas CV Nevados de Chillan
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Improving volcano monitoring

Comments about lack of data, useful data/ online services

* More people and resources/instruments are needed (about 30
people for 45+ volcanoes). And continue the installation program.

* Would be great to improve gas detection, since there are only 5
volcanoes monitored by ground intruments (DOAS).

A goodway to face a volcanic emergency has been a
multiparametric monitoring.

« Optical high resolution images (spatial and temporal), allows to
track the process and improve our forecast and risk assesment,
are still not open (as Sentinell, for instance). We dream this kind
of data could be available online with expeditious access in
order to give a quick response (excellent parters CEOS Projects
Supersites, Volcano Demonstrator/VDAP)




Improving volcano monitoring

Comments about lack of data, useful data/ online services

e Online platforms and open satellite data allow to monitore
volcanos without instruments and complement our ground
monitoring, following actives volcanoes with anomalies, that are
not erupting (not priority for ground instrumentation ej, Isluga,
Lastarria, etc). But there are prioritary volcanoes (type |) not
included in them.

* We are open to share data and work under Cooperation
Agreements (specific projects and general studies), in order to
improve our knowledge about our volcanic systemes.

« THANK YOU!




