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ABSTRACT

INTRODUCTION

The pattern of surface displacement produced by an
earthquake can be retrieved by sub-pixel correlation of
optical satellite images, using the program COSI-Corr. This
technique can provide robust measurements of displacement
very close to fault ruptures, and is therefore a complementary
tool to INSAR, which provides precise measurements of
deformation in the far-field, but often de-correlates close to
the fault. Inversions of INSAR data are commonly used to
determine how slip varies on the fault plane during an
earthquake. Previous inversion results for a number of large
continental earthquakes suggest a deficit of slip occurs in the
upper few kilometers of the crust. This 'missing’ slip may
occur later in the earthquake cycle, either in the post-seismic
period as afterslip, or during the inter-seismic period as creep.
Alternatively, this 'missing’ slip could also be accommodated
by distributed off-fault deformation not captured by InSAR.
This latter point is significant, since any distributed off-fault
deformation must be taken into account when calculating
Quaternary fault slip-rates, that typically incorporate discrete
offsets of geomorphic features measured over a narrow
aperture.

The goal of this study is to use optical image correlation to
better determine fault displacements close to faults so we can
address the nature of distributed versus discrete coseismic
deformation. Firstly, we show the surface deformation field for
a number of large continental strike-slip earthquake.
Secondly, we develop a tool that allows along-strike fault
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» Because optical image correlation does not de-correlate
close to fault ruptures, where the ground deformation is
typically greatest, this technique is useful in providing near-
fault displacement measurements during large
earthquakes.

« Using this technique, we examine a number of large
continental strike-slip earthquakes, to retrieve the near-
fault displacements. We then compare these with field
measurements to better constrain the amount of off-fault
distributed deformation which may be occurring.

* Firstly, two satellite images are co-
registered and orthrectified using

COSI-Corr.
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* We correlated pre- and post-
earthquake SPOT 10 m
satellite images to retrieve the
displacement field (after
Michel, etal., 1999).

* Using a new MATLAB tool for
automatically extracting along
strike displacements, we
compare the SPOT correlation
displacement field with field
measurements.
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e Our tool
extracts both the
along-strike
displacement
fleld and the
width of the fault
zone.
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