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Why not use INSAR?
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lava flow
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| ALOS-2 Spotlight interferogram
I Piton de la Fournaise, 2015



Problem

INSAR: revisit time of ~10 days

Near-real time (< 1 day) observations required to
detect changes in the course of an eruption
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No stability of the acquisition geometry



Changing geometry

Capella Space
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Changing geometry
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Changing geometry

Capella Space
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1. Lava flows
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We need up-to-date DEMs



2. Volcanic deformation
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2. Volcanic deformation

2018 - 2022

Absolute displacement

—21.22+

5%,

—21.24¢

4

Campaigns

i

P

Latitude (°)

—21.26

—21.28

Longitude (°)

East

~r1.0

-0.5 0.0 0.5 1.0
Inversion - upward displacement (m)

-1.0

1T 0.5 0.0 0.5
GNSS (m)

1.0

14
Permanent

Campaigns
All
R2
0.88 - 0.86 - 0.86

RMSE
18cm-16cm-16cm

R2
0.44 - 0.517 -0.72

RMSE
31cm-12cm =17 cm

(W) UOISJIDAUT

R2
0.76 - 0.76 - 0.76

RMSE
14cm-9cm-11cm




2. Volcanic deformation

GNSS INSAR Our method
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Conclusion

To assist volcanic eruptions monitoring from
space we need:

* avery high spatial resolution <1 m
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* avery high temporal resolution < 1 day

To that end, we have to use every available
Image, no matter its acquisition geometry.
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Using Capella Space SAR images and a
high resolution DEM we are able to:

* map lava flows on a dalily basis
e measure volcanic deformation
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Chevrel et al., 2023
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We need high resolution DEMs



2. Volcanic deformation
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2. Volcanic deformation
nobs(/la ¢) =2 X nimages(;t’ ¢)

|

(5L()Sw) o (L()Sa)) 0 AXx
WE _ S Ay, Q= {imageS(/i, ¢)}
( 5Trackw ) 6 ( Track, ) wEQ Az

2nimages(/1’ ¢) X1 znimages(/lﬂ ¢) X3 3x1 nimages(/la ¢)



