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Parkfield Earthquake Cycle
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 Fault slip and slip rate
estimates from inversion of
geodetic data

« Data types:

Trilateration
Two-color EDM
GPS

* Time periods:
1966 coseismic
Interseismic (1966-2004)
2004 coseismic
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Trilateration data: 1966 earthquake
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1966 Earthquake slip
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Parkfield interseismic GPS data
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Slip rates from GPS data, 1991-1998
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Q Background seismicity O 1966 fore and main shocks
(Waldhauser et al.)

» Area of low slip rate is imaged over 1966 rupture zone.

« Similar to earlier findings from trilateration data collected
between 1966 and 1984 (Harris and Segall, 1987).




Time-predictable model
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Time-predictable model
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Bounds on interevent time
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* Estimate the 1966 moment and interseismic
moment deficit rate from geodetic data

« Obtain distributions for these quantities using Monte
Carlo methods




Bounds on interevent time
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- Obtain distribution of ¢, by resampling the distributions for M, and M,

* Obtain 95% confidence limits from distribution of ¢,

« This gives bounds on interevent times predicted from Parkfield
geodetic data using time-predictable model




Interevent time
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The latest “time-
predictable” recurrence
year was 1987.
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Complicating factors
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Parkfield 2004 earthquake
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GPS Data

. Parkfield GPS stations
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2004 Slip distribution
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* From inversion of continuous and campaign GPS

* Peak slip: 33 cm; M, 6.1




Comparison of 2004 to 1966
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|s Parkfield slip-predictable?
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The size of an upcoming
1.8x10"9Nm; M,, 6.8 | earthquake depends on the
elapsed time since the most
recent earthquake.
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Parkfield Earthquake Cycle
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Some observations:

M6 earthquakes
* Interevent times 12 — 38 years
» Neither time nor slip predictable

* Transient aseismic slip and interactions with other
earthquakes

« Complementary patterns of coseismic slip

« Significant amounts of afterslip




