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Finite Fault Inversion Method

We need a layered crustal model to calculate synthetic seismogram:

u(t)= Y Dy[cos(A )Y (v, 1) +sin(A, V2 (v, 0184, (0

j=1 k=1
u(t): Green's Function

A simulated annealing algorithm is
used to simultaneously invert for the:

slip amplitude,
slip direction,
rise time,
rupture velocity

Jiet. al., 2002a, BSSA

k Chi-Chi Earthquake



3D velocity model: CVM-H-11.9.0

33.5°1

< - Basin Thickness

2D horizontal cuts

7 7 1

32.5°
< Earthquake depth: ~5km
. : = . L v
-116.5° -116° -115.5 -115
T ——
0 1 2 3 4 5 I —— = e—
Depth (km) to Vs=2.5 ks (CVM-H) ° Vs(kzm/s) v v Vs(kzmls) C

335N 335N

3N 3N

116'W 115.5'W 115'W

D=0.5km D=2.5km D=4.5km

= . 325N
116'W 1155'W 115'W 116'W 115.5'W 115'W



Path Calibration using the Mw3.9 Event
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Depth km

Resolution of the data set
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Depth km

—— CVM4.0
(a)

—— CVM_H11.90 Sensitivity for velocity structure

Model used to generate synthetic data: PCM
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UAVSAR data (RPI 265) and field observation
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Strong motion waveform fits and prediction
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Conclusion

* Path calibrations are needed for high resolution
finite fault inversions.

 M5.3 and M5.4 events have complementary slip
distribution. (Similar result for the recent Mw8.3
Sea of Okhotsk Earthquake obtained with
teleseismic path calibrations, poster number:
091)

* The shallow M4.9 normal earthquake has a
centroid depth of ~2.0km and average rupture
speed is 1.75km/s. (more details see poster: 058)



Thanks for your attention!
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Strike-Slip Faulting
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LOS prediction from the slip models of M5.4 and M5.3
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North Brawley Operations
* North Brawley: 49.9 MW net - 2009

— Currently operating at approximately 33 net MW

Annual Volume of Fluid Produced: 57,000 million gallons
Annual Volume of Fluid Injected: 53,000 million gallons

19 injection wells
— Average well depth 3900 feet
— Injection all < 3500 feet
— Deepest injection at ~6000 feet

Salinity: Average 40,000 ppm (TDS)

Binary Fluid Injection Temperature: 150{¥}F
— Temperature in the Injection Zone : 150 to 410{¥]F

Injection Rate: Average is 525 gpm
Injection Pressure: Average is 330 psig
Not allowed to exceed fracture gradient at shallowest perforations
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North Brawley Seismic Array and Wells

Production wells: RED

Injection wells: BLUE

Seismic Stations:
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Synthetics test
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INSAR observations
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station 05060, U-D component, ~4km to the southeast of the epicenter
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Is there large amount of aseismic slip?
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station 05060, N-S component, ~4km to the southeast of the epicenter
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11369 waveform prediction for the shallow normal earthquake (M4.6)

Velocity,0.1~1(Hz)
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