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Volcanic Ash Advisory 
Centers

Minimum human work load 
(@A-VAAC) for “complete” 
monitoring: 1 satellite image 
every 1 minute

Minimum human work load (@W-VAAC) for “complete” 
monitoring: 1 satellite image every 15 seconds
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1. Timely 
detection of 
new volcanic 
event

2. Properties of 
volcanic cloud

3. Future state 
of volcanic 
cloud

Volcanic Ash Advisory Workflow

Volcanic Ash 
Advisory (VAA) 
and customer 
support

Standards and 
Practices: ICAO 

Annex 3 
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Current Volcanic Ash 
Advisory format: polygon 
denoting discernible ash with 
a single flight level range 
assigned to each polygon
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Rory Clarkson, Rolls 
Royce

Emerging ICAO Requirements

Risk = F(C, E)
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LEO Satellite Capabilities - JPSS

S-NPP was launched on 28 
October 2011 and entered 
operational mode on 1 May 2014

NOAA-20 was launched on 18 
November 2017 and entered 
operational mode on 30 May 
2018
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Credit: Sofyan Efendi

Sangeang Api 
Volcanic Ash

VIIRS True 
Color Imagery
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Kelut Eruptive 
Cloud

VIIRS Day 
Night Band 
Imagery

CIMSS Satellite Blog
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At 375 m resolution, the 
minimum 11 μm brightness 
temperature is -101oC

April 23, 2015 (05:09 UTC)

CIMSS Satellite Blog

VIIRS I-bands
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At 4+ km resolution, the 
minimum 11 μm brightness 
temperature is -66oC

GOES-13

April 23, 2015 (05:08 UTC)

CIMSS Satellite Blog
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Jet Contrail

Volcanic Ash

VIIRS 
Multi-spectral 
infrared imagery
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The VOLcanic Cloud Analysis Toolkit (VOLCAT)
Thermal Monitoring Eruption Alerts Volcanic Cloud Tracking

Volcanic Cloud Characterization
Dispersion & Transport Forecasting



14NOAA National Environmental Satellite, Data, and Information Service 30 June 2022

Major Science Challenges:
• Very wide range of cloud properties
• Highly variable background/foreground
• Source attribution
• Requires general AI solution that can be applied to many sensors

Quantitative Ash Detection
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Auto Detection of New Ash Emissions
GOES-16 ABI NOAA-20 VIIRS

Spectral, spatial, and temporal Spectral and spatial
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Volcanic Cloud Alerting
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Volcanic Thermal Anomaly Alerts
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Volcanic SO2 Alerting (CrIS + VIIRS)
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JPSS allows SO2 loading to be estimated in 
two completely independent manners (UV 
and IR) 
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OAR/ARL Science 
Team: Alice Crawford, 
Allison Ring, and 
Barbara Stunder
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Delta Airlines Met Department

VOLCAT website

SNPP imagery and products (including from 
VOLCAT) have positively impacted 
operational decision-making at VAACs and 
other operational centers. Greater impact 
from JPSS is achievable.

Volcanic ash advisory



23NOAA National Environmental Satellite, Data, and Information Service 30 June 2022

Backup Slides
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