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Motivation: Global monitoring of all subaerial volcanoes using INSAR

Priority
Al
A2
Bl
B2
C
None/NaN

[ONcNeNoRON




lon: -104.45801 |ld:15%l33|zoom 5

Motivation: Global monitoring of aII subaerial volcanoes using INSAR

Select desired visualisation using check boxes

LiCSAR Epochs Max network
products processed length (years)
0-200 0-20% 0-1

200-400 20-40% 1-2

400-600 40-60% 2-3

600-800 60-80% 3-4

>800 80-100% >4

Figure: Modified from COMET LiCS portal



Campi Flegrel Example

How It works

2014/10/31 - 2021/09/12
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How It works: 1. Identify independent components that are consistent in
time.
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How it works: 2. Fit ICs to new images and flag changes in use/residuals
il s

Take a baseline stage
of 1-2 years.

ICA to recover latent
sources.

Invert to fit each
interferogram using ICs

Record residual of fit.
Fit linear trend through

IC time courses and
residual.
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Gaddes et al., in prep.
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How it works: 2. Fit ICs to new images and flag changes in use/residuals
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How it works: 2. Fit ICs to new images and flag changes in use/residuals
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How it works: 2. Fit ICs to new images and flag changes in use/residuals

Changes in inflation
rate are flagged in the
time course of I1CO.

IC2 = Topographically
correlated APS — note
annual nature.

Some false positives in
the residual, but they
are usually cancelled
when the next
acquisition is available.
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LICSAlert: Changes to earlier algorithm

Use longer time-span interferograms (by recombination) to recover
low-rate signals in ICs

Option to apply ICA temporally when deformation correlated with
topography.

Gaddes et al., in prep.



Example of deformation correlated with topography: Vesuvius
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Gaddes et al., in prep.



Example of deformation correlated with topography: Vesuvius
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Example of deformation correlated with topography: Vesuvius
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LICSAlert to reduce atmosphere: Vesuvius

Original GACOS LICSAlert
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noise by filtering in time,
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Gaddes et al., in prep.



LICSAlert: Changes to earlier algorithm

Use longer time-span interferograms (by recombination) to recover
low-rate signals in ICs

Option to apply ICA temporally when deformation correlated with
topography.

Apply globally by implementing on JASMIN computing system

Visualise status for large number of volcanoes

Gaddes et al., in prep.



Sigma for new def.

Condensing results to 2D for each volcano look direction

20170718
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Condensing results to 2D for each volcano look direction

20170718
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Sigma for new def.

Condensing results to 2D for each volcano look direction
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But that still gives two numbers per volcano look direction anc
multiple look directions for each volcano
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Example: Wo
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Wolf Volcano, Galapagos

Example
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Condense to single 2D time series per volcano

 Take maximum of all look directions
Change in rate metric
— New deformation metric

Example: Wolf Volcano, three look directions



1D Unrest metric global results: some volcanoes that erupted
« Taking maximum of change in rate/new deformation metric
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1D Unrest metric global results: some volcanoes that experienced
unrest

Sierra Negra Campi Flegrel
Askja inflation acceleration acceleration
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1D Unrest metric global results: some volcanoes without unrest
but with strona atmospheric sianals
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LICSAlert global status example: Fernandina 202/6/01




LICSAlert global status example: Fernandina 20216201
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Towards global monitoring: current status

2025/02/01

@ No LiCSBAS ts.
@ No LiCSAlert result




Try the code! https://github.com/matthew-gaddes/LICSAlert




Summary

e

iéseries is the
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* Independent Component Analysis (ICA) applied to INSAR HIME
basis for an effective way to monitor global volcano deformation,
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* ICAIs also a very effective atmospheric correction tool

» |[CAresults can be condensed to a !D time series per volcanoes for global
view
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