Comparison of SHmax orientations from stress inversions of focal mechanisms with 17 different strain models

determined from GPS data in southern California: Contribution to the SCEC stress model SCRIPPS
Caltech ST
Egill Hauksson, Caltech and David Sandwell, UCSD
What?/Why? Comparing modern seismicity with GPS strain rate, UCERF background seismicity, UCERF prediction for M26.7 for the next 30 years, & the last 162 years of M24 quakes?
ar: Y: Conclusions: The seismicity occurs preferentially where these parameters have small values. Only the M6 (1850-2012) occur at higher probabilities. These observations suggest that
Using 170,000 earthquake focal mechanisms (1981-2010), Yang and Hauksson (2013) low-slip rate faults or low strain rate areas are stressed to a critical level causing small magnitude background seismicity. In contrast, high strain rate faults appear to be locked while
inverted for the state of stress in the southern California crust. They also determined they accumulate strain energy in response to rapid tectonic loading. A time period of 160 years is not long enough to illuminate the seismicity behavior of the high strain rate areas.
the regional variations in the maximum horizontal compressive stress (SHmax) from the
stress field. The SHiax is best resolved where seismicity rates are high and sufficient 6PS-Holt Model Background Seismicity UCERF Seismicity: 1850 - 2012
We compare the regional variations in SHmax trends across southern California with | The Holt GPS strain model was selected as typical model for The UCERF background seismicity model is used to account for 1 e cojors on (i southern Laliforn a map rflfrflffenz\gi‘fhgfii L andua k¢ icsaﬁgiiﬁi‘egﬂﬂalg;‘;if;;aéa;g%2‘3’8‘;‘)
17 different publlshed strain models determined from GPS data. In gener(ﬂ there is a sout.hern California. The GRS velocities cont.rol the calculated M 50 - 6.5 earthquakes on faults and fqr randomMS.O—TO Eliles) of macnitude 6g7 or lar };r . t}?e ext 38 ears. As shown in I”I’h resent document summarizes the undates and chances fr mt'h
d . b h e del d ical dard strain rates and styles of strain rates. Constraints on expected earthquakes that do not occur on faults included in the model (as & ' IS yEars. A5 | : © PIEselit COCHINE 2es T1e Upaales 565 TotL the
-5 egree average rotation between the st~ain models and SHmax. A TYPICC( standar shear directions and magnitudes are part of the model. in models of Frankel et al., 1996, 2002 and Petersen et al., 1996). the t.a ble, the chance of having such an event somewhere in Cali- previous catalog (see also, UCERF-3; Appendix K..)
deviation is 15 degrees. D N o o ormia exceeds 5%

The detailed regional variations in the SHimax trends are very similar to the pattern
of the GPS-measured maximum shortening axes of the surface strain rate tensor field
although the strain field tends to be smoother, and possibly appears to capture some of
the upper-mantle deformation field.

We also compare the second invariant of rate with the rate of seismicity across south-
ern California with the strain rate in these 17 different models. Preliminary results sug-
gest that most seismicity occurs in regions of average strain rate. We will also explore
these data sets in the context of the nascent SCEC community stress model.
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Comparison of SHmax and GPS Strain

Below; comparison of SHmax (blue) orientations and maximum compressive strain (green)
for the 6 "best” or most "rough” GPS strain models. Mean difference and standard de-
viation for each GPS model and the SHmax orientations are also shown.
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sus magnitude and date of the earthquake. Most small and big ter in the SCSN catalog versus magnitude and date of the earth- SCSN catalog versus magnitude and date of the earthquake. yr UCEREF catalog versus magnitude and date of the earthquake.
quakes occur at low strain rates. quake. Most quakes occur at low background rates. Most small and big quakes occur at low UCERF probabilities. Most small and big quakes occur at low UCERF probabilities.
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