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A EUROPEAN VOLCANOLOGICAL SUPERSITE IN ICELAND:
A MONITORING SYSTEM AND NETWORK FOR THE FUTURE
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Introduction

Equation system defined for a pair of interferograms

dasc —sin(f4)sin(ay) —sin(f4) cos(ay) co

dDESC’ — Sin(@D) sin(c’i{D) . sin(QD) COS(&D)

0 is the incidence angle, a4 and ap are the azi

A linear system

Observations



Decomposition approaches

e 2 component linear inversion:

Hypothesis on the nature of the deformation field: Elimination of 1 or 2 horizontal com

» Linear combination (LC method):

Linear combination applied on the LOS unit vectors -

Near-Up:
Near-East:



Objectives

1- Quantify the ability to reconstruct the components of the tr
deformation field using a pair of interferograms and the model
resolution matrix

2- Propose a robust method that takes into account
the true deformation field measurement to reconstr
east-components using a pair of interferograms

3- Compare our approach with the classi



Model Resolution Matrix (MRM)

« System of acquisition (side-looking geometry) does not measure the true
deformation field — it acts as a spatial filter

* |s it possible to estimate the true deformation field using the information
acquisition system (G matrix) Or is it possible to estimate an error on
component retrieval ?

(dASC) D (—sin(@A) sin(ay) —sin(f4) cos(aa) cos(HA))

dpesc —sin(fp) sin(ap) —sin(0p) cos(ap) cos(Op)
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Inversion e .

General solution of the linear inverse problem:

0.0744

mest — QY dobs f

G is decomposed using a SVD.

To construct the general inverse we truncate the initial decor
into account only the eigenvalues containing informatio

The general inverse can be written as follow (Menke



- LC method

2 comp. linear inversion
SVD-based method
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Modelling ;  Observations Fixed source
i of deformation

Inverse
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Summary

Decomposition results will depend on: the combined
viewing geometries, the deformation field and the
orientation of its source.

Mixed incidence angles, contributes to reduce errors on
the reconstructed east and vertical components

LC method: not particularly recommended

Model resolution matrix quantifies the uncertainties on the
true deformation field measurement and can be used for
better constraining models.



