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Early Magnitude Estimation

Ca//n_q of Peak Displacement with Magnitude (Wu et al.,
GRL, 2006 and Zollo et al., GRL, 2006 )
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Explanation

Wha’r physical model could explain this?

& — Breakout phase dynamically determines final
earthquake size

— Kinematic effects due to rupture and wave
propagation
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Dynamic Modeling
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Dynamic Modelling Results -I

To fa/ slip on fhe fau/ t
i

Distance t:{Iv:rn‘l
e

Distance (km)
Lh

Distance (km)

10
1 (1] i5 E 5 in

Distance (km)

.E l]'
55 Ehd
é‘ ar [
= 5
10 | £ |
= [
10

—
Ln

b

—

—
o

b

i

b2
=

w
—

0 § 10 15 20 25 30 Distance (km)
Distance (km)

J s A || ||I|UW ]li'"l'l Psbbegrtttons s e
SPICE Research and Training Workshop IV, May 14-19, Cargése, Corsica www_spice-rtn.org




Znamlc Results -ITT
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Cascade Feature of Rupture

Application of heterogeneous pre-stress
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Dynamic Conclusions

- Dynamic Rupture is Deterministic over a very short scale

- The stopping of earthquakes is predominantly a cascade in nature

| * Scaling only works for a particular class of rupture models (self
/| healing pulses)
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Kinematic Modeling
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Isochrone Back Projection v A
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Isochrone back-projection

@ Station Distance: 30km P-wave Velocity: 4km/s

S Rupture Velocity: 2.5km/s Azimuthal Angle: 45 degrees
bW /ypocentre Depth: 7km Fault Size: 10km x 10km => 5-6.5M;
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TIsochrone evolution over time

1= % of Fault inside iscchrone
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Model Set up

Station Distribution: Random Distribution

Two velocity Profiles: (a) vp=4.5km/s (b) vs= 2.6km/s
Hypocentre Location: Randomly distributed below 10km

Fault Length for Sguare Fault:  0.94km - 59.5km
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"4 Results for Simplistic Peak Ground Motion
P-wave:4.5km/s S-wave:2.6km/s
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5 Why does the isochrone length become

SPICE Research and Trammg Workshop IV May 14 19 Cargese Corsica

constant?
* Isochrone =2 secs in all cases
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Kinematic Conclusion

M + Earthquake magnitude estimation is highly
| dependant on fault kinematics

» Measuring Isochrone length produces similar
features seen in peak displacement for early
magnitude estimations
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Final Conclusion

 Kinematic rather than dynamic would appear to

influence early magnitude estimation
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The End
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