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Mining technology
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ANIMATION
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LGOM Seismicity
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LGOM Seismicity
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Moment Tensor
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Moment Tensor
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Moment Tensor
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Spectral parameters
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P-waves

Spectral parameters
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Spectral parameters
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Spectral parameters

Static stress drop
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Spectral parameters
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Spectral parameters
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Spectral parameters
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Stress drops - classical estimators
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Stress drops - classical estimators

4 Dynamic stress drop [og — o]

My
Aoy = drvdl (1 N 52)

I = /OTS(t)dt

vy - constant (assumption!) rupture velocity

2dS
dt

Mo - seismic moment

& - geometrical (directional) factor - assumed to be 0.75
S - STF

T’ - rupture duration time

¢+ 4+
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Partial stress drop/overshooting
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STF- spatial distribution
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Rupture velocity
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Rupture velocity
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Stress estimates
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Correlations
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Correlations
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Correlations
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Velocity

9 A -9
o0 o
O
of o
g 4 Q‘ O ® 4 g
© ©
o o O o
J O O <
1 ®e ® ® 1
o
> >
1 4 r. ® 1
@ ® o
. ® O
overshooting
0) | - | - | - | 0
0.0 0.2 0.4 0.6 0.8 1.0

& EsAG. 13.11.2008

Harvard University- 37



“Overshhoting” stress
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Stress drops (MPa)

Scaling stresses with M|
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Fracture energy
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Source size: Madariaga, Brune, or ...
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Finite size sources
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ANIMATION
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ANIMATION
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ANIMATION
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Inverse problem - Indirect Measurements

Solution

|d*** — d*(m)]| + A[[m™ — m""[| = min
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Inversion Algorithms

Method Advantages Limitations

Algebraic (LSQR) - Simplicity - Only linear problems
m™ = (GTG +~I)"'GT . 4% - Large scale problems - Lack of robustness
Optimization - Simplicity - Difficult error estimation
|G (m) — d°®®|| + A|lm) — m?|| = min - Fully nonlinear

Bayesian - Fully nonlinear - More complex theory
o(m) = f(m)L(m, d°") - Full error handling - Requires efficient sampler
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model parameter




Bayesian Inversion - Basic Ideas

Observations

A posteriori
knowladge

A priori

pin(d|m)papr(m)
pobs(d)

Ppost(m|d) =
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A posteriori pdf o(m, d):

4 always exists

4 is unique

4 describes all information

4 is the solution of an inverse problem

When and why we need to use this approach ?77?

ERROR ANALYSIS !!!




STF - channel 13
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