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Problematic

Volcanic ash affect the society in 
multiple and cascading ways:

• Damage jet engines and even cause 
engine failure; 

• Affect land transport;
• Damage critical infrastructure such as 

electricity lines;
• Contaminate freshwater;
• Cause serious health issues;
• Damage crops and sicken livestock.
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Main goals

Forecasting ash dispersion and ash 
fall during a volcanic eruption:

• Detection;
• Characterization;
• Simulation.

Communicate forecasts to 
authorities and population:

• Timing;
• Relevance;
• Accessibility.



Monitoring system

• Seismicity;
• Ground deformation;
• Gas;
• Visual and thermal;
• Remote sensing;
• Field volunteers.



Geophysical monitoring

Allows to identify and characterize the 
explosions and emission tremors:
• Seismometers;
• Acoustic (infrasound) sensors and 

arrays.
⇒ Works even if the volcano is 

cloudy.
⇒ Based on historical records, we can 

assess the size of the eruption.



Visual monitoring

Allows to identify and characterize 
volcanic ash emissions or wind 
remobilization events.
Tools:
• NetCam type cameras with night 

mode;
• ECU911 cameras with night mode.
⇒ Volcanic cloud height, direction 

and velocity.



Thermal monitoring

Allows visual observations to be 
supplemented with information on 
the temperature of the emissions.
Tools:
• Flir A310 cameras.
⇒ Volcanic cloud height, direction 

and velocity.



Satellite imagery

Allows to identify and characterize the 
presence of volcanic ash in the atmosphere.
GOES-16 satellite:
• Image every 10 minutes;
• Delay of 20 minutes;
• Volcanic Cloud Monitoring.
⇒ Volcanic cloud height, direction and 

velocity.



W-VAAC advisories

Products with pre-analysis of ash 
cloud dispersion in the atmosphere.
Continuous communication with The 
W-VAAC through the nwschat 2.0.
VAA frequency up to 4 hours with 6, 
12 and 18 hour forecasts.
⇒ Volcanic cloud height, direction 

and velocity.



“Vigías”

The IG-EPN began training vigías in 
the 1980s due to the reactivation of 
the Guagua Pichincha. 
Since then it has created networks in 
Tungurahua, Chiles-Cerro Negro and 
Cotopaxi.
The vigías communicate by radio and 
are community leaders. They help 
disseminate technical information.



Volcanic observers

Starting in 2019, training of Red Cross 
volcano observers began as part of the 
Forecast-Based Financing program.
In 2020, the network was expanded to 
SGR volunteers and the general public.
Observers underwent training aimed 
at volcanic ash observation and 
ashmeter fabrication.



Volcanic observers’ network

The observers' network covers a large 
part of the territory, in particular large 
cities.
The observers communicate via a 
WhatsApp group and register their 
observations in the App 
“Observadores Volcánicos” that 
centralize the information in the IG-
EPN servers.
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Ashfall reports

Form open to the public for the 
registration of ash falls.
Allows recording of affected sites 
outside the network.
Intensity data is not fully reliable.



Forecasting protocol

Online tool Ash3D (USGS) to simulate
the dispersion and sedimentation of 
volcanic ash clouds in Ecuador.
Eruption Source Parameters (ESP) by
default or defined by the operator.
Windfield provided by the NOAA.
Two automatic simulations are 
performed every day for every
erupting volcano.



Simulations

Daily simulations inform authorities 
and the public of the likely direction 
of ash clouds and areas potentially 
affected by ash falls.



VONA

Volcano Observatory Notices for 
Aviation (VONA) are intended for civil 
aviation and have a regulated format.



IGAlInstante
Ash monitoring information and simulations 
are included in the periodic and special 
reports of the IG-EPN and disseminated to 
the authorities and the general public.



Panflets

Ash monitoring 
information is used for 
outreach and education 
materials.



Example: Sangay 23/01/2021

• Eruption started at 14h10 
(UTC);

• Peak at 16h40 (UTC);
• Fade out at 18h50 (UTC).
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• Daily simulation was set at 06h00 
(UTC) with a VEI1 scenario;

• Plume height fit the W-VAAC advisory;
• Default Eruption Source Parameter;
• Wind file: GFS forecast 0.5 degree at 

03h00 (UTC).

Example: Sangay 23/01/2021
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• Potencial light ashfall in 
Chimborazo and Morona Santiago 
provinces;

• Published at 15:29 (UTC), 1h20 
after the start of the eruption and 
1h10 before its peak;

• Reach in social networks:
• Facebook: 76649;
• Twitter: 33407.

Example: Sangay 23/01/2021



• VONA at 15:30 (UTC) using the
information from the W-VAAC for
ash cloud height (1470 m snc => 
6.8 km ASL);

• Direction toward the west and 
Guayaquil city.

Example: Sangay 23/01/2021



• Ashfall forecast based on
geophysical and satellite monitoring
was communicated 1h30 before the
first ashfall report in Guamote
(17h00 UTC);

• Light ashfall in Cebadas, Palmira, 
Pallatangua (20h00 UTC) and 
Guayaquil (01h00 UTC 24/01) 
validate the eruption scenario
(VEI1);

• Impacted area slightly southern
from the simulation probably due to 
the wind file (GFS 0.5 degree).ROVE
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Conclusions

• Multiparametric monitoring with redundancy is needed to detect and 
characterize volcanic clouds;

• Automated and manual simulations are useful for guidance, but need 
better spatiotemporal resolution;

• Collaboration with different agencies (W-VAAC, DGAC, SGR) is key to 
successful crisis management;

• Communication must be timely, relevant and accessible to the 
authorities and the public.



Thank you for your attention!
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