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MODELLING SEISMICITY
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Why Model?
Sohl OF
Earthquake sequences appear random, butthe
randomness may result from "simple" nonlinear
mechanisms rather than true complexity.

Randomness
occurs to the extent that something cannot be

predicted

is a matter of degree. Some systems are more
predictable than others

often arises out of a sensitive dependence on
initial conditions because the system amplifies

i )
noise. b
may be associated with attractors of varying
dimensions

The theory of random processes is an empirical
technique for coping with inadequate
information and makes no statements about
the causes of randomness.

The only truly fundamental source of randomness
is the uncertainty principle of quantum physics.
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Constitutive Equations
1. Linear Elastic theories
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2. Biot theory
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Modify the principal stresses by a fraction of the fluid
pressure. This is also a linear theory, originally
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developed for soils. Notice we now have diffusion.

3. Temperature dependence
See Aki and Richards page 20 ff

Rate of doing Mechanical Work + Rate of Heating =
= Rate of increase of (kinetic + internal)

energy
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Rate of increase of internal energy per unit volume =

Rate of doing Mechanical Work + Rate of
Heating -

Rate of increase of Kkinetic energy
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THE MODEL OF VANCOUVER ISLAND
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TEMPERATURE

One Element System Phase Plot
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