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Seismic modeling

P wave velocity model (how fast P wave propagates)

500

1000
z/m
1500
2000
2500
0 2000 4000 6000 8000 10000
x/m
1
1500 2000 2500 3000 3500

12000

4000

Time [s]

2000

Observed seismic data

4000 6000 8000 10000

x/m

12000



1000

z/m

1500

2000

1500

2000

2000

P wave velocity model

4000 6000 8000

2500 3000

10000

3500

12000

4000

Time [s]

Observed seismic data

2000 4000 6000 8000 10000
x/m

12000



1000

z/m

1500

2000

1500

2000

P wave velocity model

10000

3500

12000

4000

Time [s]

Observed seismic data

2000 4000 6000 8000 10000
x/m

12000



1000

z/m

1500

2000

1500

2000

2000

P wave velocity model

4000 5000 8000

2500 3000

10000

3500

4000

Time [s]

0.5

L5

35f

Observed seismic data

2000 4000 6000 8000 10000
x/m

120



Given the observed data, how can you estimate the model?
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- Initial P wave velocity model Modeled shot gather d,,,, based on initial P velocity model

“"®  Objective function of the optimization question
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where s denotes the sources, r denotes the receivers, d,,,, denotes the modeled data and d,,,; denotes the
observed data.
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After 40th iterations ...

Difference(residual)

® Objective function of the optimization question

1 T
] = Ezsrfo (dsyn(m) - dobs)zdt (1)
where s denotes the sources, r denotes the receivers, d,,,, denotes the synthetic (modeled) data and d
denotes the observed data.
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- Inverted P wave velocity model Modeled shot gather based on inverted P velocity model
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