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1. INTRODUCTION

In the last two years, several research groapssited thepostseismic deformation
of the 1992 Landergarthquake fronGPS measurements (Bock at., 1997; Savage &
Svarc., 1997) and SAR measurements (Massonrt, di996; Peltzer eal., 1996). The
new data reveal thdong term postseismic deformation mode besidbe short term
transient postseismic deformation mode (Shen et al., 199 .nature of th@ostseismic
deformation, howeverremains controversial due tpoor data coveraggshort span,
narrow aperture, few sites, etc.). particular,the vertical measurementsrn out to be
critical for exploring the nature of th@ostseismic deformation (Dengadt, 1998) asvell
as forreconciling the discrepancy betwe&®S and SARresults. SCEGarchived GPS
southernCalifornia campaign datprovide morecomplete coveragand spanabout the
postseismic deformation of the Landers earthquake. | revisit @BSsecampaign data and
try to optimally extract thepostseismic deformatioasing the technigue imbedded in the
QOCA software (see welpage http://sideshow.jpl.nasa.gov/~dong/goca for details). |
report my preliminary results here.

2. STRATEGY OF EXTRACTING THE POSTSEISMIC DEFORMATION

The SCEC archived GPS south&alifornia campaign dataere processed using
GAMIT software. All raw solutions were loosely constraimizaly solutions.Then these
daily solutions were combined by GLOBK software to form loosely constrainepaggm
solutions. Keep looseonstraining is necessary and important tonta@ anuniform
reference frameor all the campaignsolutions. These loosely constrained gaagn
solutions were used BYOCA software aghe quasi-observations for further coimation
to get the tectonic information. The general combination strategy is described in Dong et al.
(1998) andwill not be repeatethere. In this analysisiowever,there werefour unique
strategies which should be reported here.

1). The GAMIT routine processleaves several systematic terms uncorrected.
Among these terms, the most significant are pidecorrection,ocean tide correction and
atmospheric loading correction. Quantitative assessment (my apatieatwork, which
will not be reported here) indicates that these systematic ternsgyaicant, which could
reach several centimeters in vertical and 1/8esfical displacements inhorizontal. In my
analysis, | usedhe IERS formula to performthe pole tidecorrection. The ocean tide
loading caused site displacements wealeulatedusing the coefficientsprovided by Dr.
Scherneck. Fothe campaigmuasi-observationsghe information ofhigh frequencysite
displacementsvas lost. Sdhat I did not performthe diurnal and semidiurnal ocean tide
loading corrections.Only Mf, Mm, and Ssatide loadingcorrections were implemented.
Scherneck’s coefficients did nwiclude the Sa tide so thatdid not performthe Sa tide
correction. It unlikely caused serious problem because the amplitude of the Sa tidal force is
one ordersmaller that that oSsaand the ertical site displacementiue to Satide are
expected to be at the mm level less. NCEPreanalysis surface pressudata (6-hr
sampling) were used talculate theatmospheric loadingffects. 18 years (from 1980 to



1997)averaged surface grjgressuredatawere used taalculate thepressurevariations
from the average. Global Green function convolution appreasadopted and Farrell’s
program wasutilized. Due to themanpower limit,the groundwater and non-tidal sea
surface variation caused site displacements werecaloulatedyet. They will be
implemented soon.

2). Since the coverage of the global tracking stationgt@ndonstellation of GPS
satelliteswere much improved aftethe Landers earthquake, | adoptdle internal
constraint approach (see Appendix C of Donglgt1998) to dfine the referenckame.
Based orthe coverage of th&PS campaignquasi-observations, delected thdollowing
16 site to formthe internal constraintd/NDP, GOLD, ALBH, PIE1, ONSA, WTZ1,
KOSG, TROM, FAIR, DRAO, STJO, HERSMADR, KOKB, ALGO, YELL. Such a
selectionwas probablynot optimal for the study ofglobal tectonics, buvas aéquate to
define an uniform reference franier the region affected by thkeanders postseismic
deformation. Armong the 16sites, only GOLD was affected by thepostseismic
deformation. The consistency ofhe remaining 15 unaffectesites seems prettgood so
that the timeseries atGOLD still show clear postseismic deformation which is consistent
with the results of Bock et ak1997). 7-parameter transformation wensed (3 network
rotations, 3 network translations, 1 scaling factor) for the internal constraints.

3). | used the separateode (estimate individuaolutions segratelyfor canpaign
data) and dejump option (remove apriori velocities and coseismic displacements from the
time series) toget the timeseries foreachsite, whichcontain mostly thepostseismic
deformation information.

4). Forthe position time series ofeachsite, | estimated thebias, amplitude and
relaxation characteristiime parametergor the horizontalcomponents (5 parameters for
eachE-N pair). Fortheshort span (1992-1998he difference between the exponential
decay curve and the logarithmic relaxation curves are nearly not distinguigiratble far-
field sites,but the near-fielcsites are prefer to the logarithmic model #mat | used the
logarithmic model. SCECvelocity mapversion2.0 solutions(with slight modification)
were used ashe default velocityfield. The correlation between east amorth position
components was taken into account. The characteristic time for east and north components
was constrained to libe same. Iteration approaatasimplemented. Although I did not
usethe full covariancanatrix, such astrategy gave me more flexibility to monitor the
position variations okach siteand to prevent some abnormal behaviors at several sites
from contaminating solutions at the other sites.

3. POSTSEISMIC DEFORMATION FIELD

Among the sites GPS campaignoccupied, there were 65sites with multiple
observations (more than 3) agpganning rare than 2 yearafter theLanders earthquake.

The adjusted characteristic tima$ ywere0.9 - 1.7years withthe average of 1.3%ears,
which is slightly larger thathe estimate ofL.215 year of Savage and Sva(t997),

probably due to different space and span coverage. Biacestimated were fairlyclose,
the mechanism which generated the postseismic deformation could be described by a single
model to thefirst degree approximation.The spatial distribution of theostseismic
deformation field isshown in Figure 1.Where thearrows represent the estated

amplitudes and the ellipses represent tiweetrors. The major features of Figure 1 are: (1)
The postseismic deformation field is similar toe coseismic deformation field but with
smaller amplitude contrast, indicating similar fault dislocation plane with deeper depth; (2)
The largest amplitudes are at theuthernpart of therupture fault segmentg3) The
magnitudes of thepostseismic deformation field dahe near-fieldsites are in good
agreement with the modified Savad®97) nodel (there arsome gapbetween the fault



segments othe original Savagenodel, we modify his wdel by fitting thegaps). But
there aresome discrepancies tie orientations obur postseismiceformation field with
that of Savage model. The detailsloé geophysical explanation andr inverse result of
the postseismic fault slip distribution are my another project and will not be reported here.

The derived verticapostseismic deformation field is mommplicated than the
horizontal postseismic deformation field. Data noise is one ofeons whicltause the
irregularities of the verticalposition variations at far-fieldsites. Multiple vertical
deformation mechanisms are the plausiblgsons too. The quality of the GPS derived
vertical sitepositions seems not as bad as we previadilglyght. In particularthe time
series ofthe verticalpositions athe near-fieldsites showclear exponential decagurves,
which provide important constraintgor exploring the postseismic deformation
mechanisms. We will finish the final combination and consiuctinverse radel in this
year (1999).
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Figure 1. Postseismic deformation field (horizontal) from Landers earthquake
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