
Amplitude Migration in v(z) media
Oliver Lahr*, Gary F. Margrave  and Kay Y. Liu

olahr@shaw.ca

1

www.crewes.org

 Flat reflector
 400x400 m survey, 500 m depth
 v(z) = 2000 + 0.3z
 Reflector at 100 m
 Shots at x = y = 0, 100 and 200 m

 Simple AVO 3 reflector
 1000x1000 m survey, 2500 m depth
 Two layers, background and AVO 3
 Reflector at 300 m

 Flat Reflector – top v(z) vs bottom v(c)
 Shot location x = y = 0 m

 Shot location x = y = 100 m

 Shot location x = y = 200 m

Purpose: To describe and implement a Kirchhoff type 
algorithm that correctly preserves seismic amplitudes in a 
v(z) medium.

 Lahr and Margrave (2015) found following 
results for shot record migration  

• General migration algorithm:

• where the amplitude weights are given as:

• For v(z) medium have

• defining in-plane spreading and

• out-of-plane spreading

• For constant media, migration algorithm reduces to

Objective

Conclusions
 Definite improvement of amplitudes when 

using v(z) algorithm 
 See edge effects for all shots in corner(at x = y 

= 0 m)
 Adding layers and events leads to more 

‘volatile’ responses – need to investigate more
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Theory

 Looking for AVO 3 event reflector, indicated 
by red line

 Ended up with ‘shifted’ migrated 
amplitudes (blue)

 Migrated shot on right at top left corner , on 
right at middle, of 1000x1000 m survey

Conclusion: Repeat experiment with simpler 
data and migration to account for v(z) media.
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Top View of slice at t=0.196 seconds and x=100, y=100
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Top View of slice at t=0.396 seconds and x=100, y=100
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Top View of slice at t=0.396 seconds and x=0, y=0
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Side view of shot 1 at recv loc 0 m, 10 x 10 m line spacing
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Top View of slice at t=0.196 seconds and x=0, y=0

xl
in

e 
cm

ps
 a

lo
ng

 1
0 

m
 s

pa
ci

ng
 s

ho
t l

in
es

inline cmps along 10 m spacing receiver lines

 

 

0 10 20 30 40

5

10

15

20

25

30

35

40 0

1

2

3

4

5

6

7

8

9

x 10
-9

Top View of slice at t=0.196 seconds and x=200, y=200
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Top View of slice at t=0.396 seconds and x=200, y=200
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 Simple AVO 3 reflector: v(z) top, v(c) bottom
 Shot Location: x = y = 0 m

 Shot Location: x = y = 250 m

 Shot Location: x = y = 500 m

Top View of slice at t=0.298 seconds and x=0, y=0
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Side view of shot 1 at recv loc 0 m, 10 x 10 m line spacing
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Top View of slice at t=0.298 seconds and x=0, y=0
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Side view of shot 1 at recv loc 0 m, 10 x 10 m line spacing
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Top View of slice at t=0.298 seconds and x=500, y=500
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Top View of slice at t=0.298 seconds and x=500, y=500
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Side view of shot 5101 at recv loc 500 m, 10 x 10 m line spacing
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Top View of slice at t=0.298 seconds and x=250, y=250
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Side view of shot 2551 at recv loc 250 m, 10 x 10 m line spacing

Top View of slice at t=0.298 seconds and x=250, y=250
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Side view of shot 2551 at recv loc 250 m, 10 x 10 m line spacing
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