
Adjoint state-based earthquake location

Reporter: Yongsheng LIU1

1Division of Mathematical Sciences, School of Physical and Mathematical Sciences, NTU



Outline

1

Ray-based earthquake location

Adjoint state-based earthquake location

5

2

1



2

Ray-based earthquake location



3

Ray-based earthquake location



4

Ray-based earthquake location



5

Adjoint state-based earthquake location

The	cross-correlation	between	synthetic	data	and	observed	data	is:

We have
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So, we get the the time shift due to the displacement perturbation:

The above mathematical derivation does not involve in wave equation theory
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The solution：

We get the difference：
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Using the following relationship

So,
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Since we have:

we further get:
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The adjoint source:

The adjoint wavefield:

So the variation of cost function:

Adjoint state-based earthquake location



11

Adjoint state-based earthquake location



12

Adjoint state-based earthquake location

Then, recalling the cost function
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Thanks


