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I ntroduction

This funding supported field GPS measurements in 1999 by members of the SCEC Crustal
Deformation Wrking Group (‘Group E’). The aim of these measurementasuwo impree the
SCEC Crustal-Motion Map (CMM) significantlyThe rationale for additional field measure-
ments vas that we can get better estimatesadbeities by measuringver a longer time (unless
there is a lage earthquak); we were thus in a position tharvest’ a large number of points
measured some time earjierary measured for sueying purposes at no cost to SCEA&Iso,
the gravth of the continuous GPS neivk in Southern California means that it is easier to do
suney-mode GPS tharver before.

Survey—Mode GPS Points
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Accomplishments(l): Measuring CMM Points

Our plan for surgy-mode GPS was to visit sites that had not been obedrior at least 4
years, had adequate prior obsgional historyand were in areas in which imprad coverage



was reeded (and in most casegyuld not be preided by SCIGN).

Since it is no longer necessary to coordinatgelanumbers of field parties, we chose a
decentralized approach, in whichveml groups made measurements irfiedént areasDiffer-
ent rgions were sumyed by groups for whom accesasveasy or who had an interest in the
area. Allgroups could dra on the local pool of field-GPS resers and other equipmenkEig-
ure 1 shws the points sueyed, along with all the GPS points ireigion 2 of the CMM; we
have added significantly to the eerage in seeral areas.By institution, the results were:

* UCLA collected surgy node GPS data primarily in and around the Los Angeles basin, sur
veying 70 sites in 1999; these had been occupiedqusly during the 1992 Gorman, 1993
Inter-county and 1994 post-Northridgexperiments.

* Harvey Mudd collected data at 15 sites, mostly in thedRide and San Bernardino areas
along the San Jacinto and San Andreadts. Unfortunatelymary of the marks on their list
to visit, turned out to hee keen destrged.

* UCSD collected data at 15 sites in the Imperiall® and at points along the Mgort-
Inglewood, Elsinore, and San Jacingufts.

 USC was o havesuneyed 10 points in and around the San Bernardino Mountains; 3 of
these had been done the wemtk before the Hector Mine earthgaakThenext planned
field trip was modified to collect coseismic and postseismic data.

* MIT was to havesuneyed sites in the Landers area and the Coachalleyv Because of
the occurrence of the Hector Mine earthaqakis surey was instead modified to cer 21
sites around that earthqueak January 2000, to pxade a measure of postseismic deforma-
tion at sites measured soon after the earthgjuak

Accomplishments (I1): Responseto the Hector Mine Earthquake

The Hector Mine earthquakdf 16 October 1999 called forth a considerable response from
the crustal deformation communitgnce it represents the best opportunity since the Landers
earthquak b measure postseismic changéghe results from Landers V& been subject to a
variety of interpretations, and itag clearly desirable to add more data on this questiin.
course, the continuous GPS data from SCIGMrefmany advantages wer survey-mode mea-
surements for this purposejtiat the time of the earthquakhe SCIGN stations installed (pur
ple stars in Figure 2) were all to the south and west, with none beipgliese to the rupture.
Both to get a baseline for later measurements, and to get coseitsats,deeral SCEC insti-
tutions (USC, UCLA, and UCSD) pen field measurements within 48 hours of the earthguak
though measurements close to thaelf were not possible during the first week because of
restricted access to the Marine Corps@mound Combat Center (MGCC), within which the
rupture lies. The first priority vas to reoccup survey-mode GPS points with good prior data
(shawvn in Figure 2 in red for those done by SCEC and green for those done by other groups);
fortunately mawg of these had been occupied in the last 2 years for post-Landers monitoring.
We were especially lugkthat in 1998 the UCLA student making post-Landers obsemns,

Stan Cindrityinitiated measurements averal points within MCASCC, one within 1 km of the
(later) Hector Mine ruptureln total, including the MIT sumy mentioned abee, we made mea-
surements at 27 points with preusly-existing positions.



GPS Done Around Hector Mine Earthquake
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GPS Planned Around Hector Mine Earthquake
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Figure 2 also shws 16 naly-established GPS points, all set up by SCHCsetting these
up, we benefited from the support that SCEC heangp Dr. E. Hearn (MIT); her modelling



results suggest that to distinguish between afterslip and viscoelastic relaxation, data is best col-
lected wer a wide range of distances and tfie ends of a ruptureor afterslip, displacements

are more dult-parallel; for viscoelastic relaxation, displacements look moeetiik response to

a double couple.We therefore gtended the USGS Landers profile further to the NE to approxi-
mate this for one end of thauit. A number of points were also set near taeltfto look for

shallawv afterslip; we obsergd 16 such points in all.



