Detection of aseismic creep along the San
Andreas fault near Parkfield, California with
ERS-1 Radar Interferometry

Charles1.. Werner, Paul Rosen, Scott Hensley, Jet Propulsion laboratory,

Eric Fielding, and Elaine Chapin M/S 300-235, 4800 Oak Grove Drive,
Pasadena, CA, USA 91100-8099
cw@vega jpl. nasa. gov

Scan Buckley Center for Space Research (CSR),
3925 West Braker |.ant,
Suite 200, MCC Building, Austin, Texas, USA
78759-5321
buckley @csr.utexas .edu

Paul Vincent Department of Geological Sciences,
University of Colorado,
Boulder, Colorado, USA 80309
paul.vincent @colorado.edu

Abstract

Parkfield, California lies an area along the San Andreas fault in Southern California that
has experienced strong earthquakes at apparently regular intervalsin historict imes. It isa
site of intense study in anticipation of a significant earthquake (M >6) that according to
predictionsis now long overdue. Such an event is expected because the section of the San
Andreas Fault northwest of the town has been measured by conventional geodetic methods
to be creeping aseismically at a rate consistent with the right lateral secular motion of the
plates, whereas the fault segment southeast of Parkfield is locked, accumulating strain. We
present in thistalk differential interferometric analysis of KRS data that revealsthe
wide-area distribution of creep along the moving fault segment. ERS-1images acquired 15
months apart were combined interferometrically. A DEM from the site is used to remove the
phase introduced by theinterferometric geometry and local surface topography. The
residual phaseis proportional to the change in propagation path length caused surface
deformation and variationsin the tropospheric water vapor. A sharp phase discontinuity,
visible along the 100 km fault trace, is equivalent to 2.0 cm change in theline of sight. This
displacement is consistent with current models of motion along the fault. Of interest are
systematic phase signatures near Parkfield that may be related to the strain accumulation in
thisregion. We compar e the observed phase signature with a predictions of the differential
phase based on a model for deformation developed by Okada. The ERS differential
interferometric signature is compared to a result derived from the NASA SIR-C radar
operating a I.-Band with a 6 month time interval between passes. The shorter time interval
reduces the detectability of the fault displacement signature. Further analysis of the SIR-C,
and other ERS data is continuing.



