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Why not use InSAR?
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No stability of the acquisition geometry

Problem
3

Near-real time (  1 day) observations required to

detect changes in the course of an eruption

≲

InSAR: revisit time of ~10 days



Changing geometry
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Capella Space image LiDAR DEM Pléiades DEM

Synthetic images1. Lava flows
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nobs(λ, ϕ) = 2 × nimages(λ, ϕ)

⟹

We can only get the 3D displacement 
of points where 

nimages(λ, ϕ) ⩾ 2

(δLOSω)ω∈Ω

(δTrackω)ω∈Ω

=
(LOSω)ω∈Ω

(Trackω)ω∈Ω

⋅
Δx
Δy
Δz

, Ω = {images(λ, ϕ)}

2nimages(λ, ϕ) × 1 2nimages(λ, ϕ) × 3 3 × 1 nimages(λ, ϕ)

2. Volcanic deformation
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GNSS InSAR Our method

Sampling 
interval ~ 1 s ~ 10 days ~ 1 day

Detection 
threshold ~ 1 mm ~ 1 cm ~ 10 cm

Saturation No ~   /2 / pixel No

Spatial 
continuity No Yes Yes

Damaged 
during 

eruptions
Potentially No No

λ

2. Volcanic deformation
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To assist volcanic eruptions monitoring from 
space we need:

• a very high spatial resolution  1 m

• a very high temporal resolution  1 day

≲
≲

To that end, we have to use every available 
image, no matter its acquisition geometry.

Using Capella Space SAR images and a 
high resolution DEM we are able to:

• map lava flows on a daily basis

• measure volcanic deformation

Chevrel et al., 2023 

Conclusion
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