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Outline: Ground-roll reflection
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Motivation

o ldentify vertical-ish features
@ Image lateral heterogeneity

@ Determine velocity and
statics

www.teara.govt. |

@ Design better reject filters

@ Discover near-surface
anomalies

 Stack with
residual statics “spatially correct” statics
(Pecholcs, 01)
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Theory
Rayleigh-wave vertical-displacement
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Theory

Ground-roll (Rayleigh-wave)

Rayleigh-wave vertical-displacement
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Back-reflected ground-roll
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Back-reflected ground-roll
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2D fault imaging

Synthetic model and survey parameters

;E: o Shear-wave velocity model
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o 000

2D fault imaging

Summary

’D fault imag

For dispersive surface-waves

Phase-velocity is a function of frequency.

Spectral elements

Extracted dispersion curve
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2D fault imaging: Processing
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Reflectivity: Depth mapping
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3D fault imaging
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2D fault imaging
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Field result
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Field result
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Outline Motivation

Fault in-line vs. off-line

depth slice at z=8.0 m
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Outline

Fault " off-line”

Motivation

depth slice at z=8.0 m
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Fault " off-line”

snapshot at t=0.112 s
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Fault " off-line”

shapshot at t=0.24 s
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Fault " off-line”

snapshot at t=0.368 s

100
200
E
>_
300
400
500 - receivers
0 100 200 300 400 500 i
X (m) 0 100 200 300 400 500
0 cross-section at y=300 m X (m)
= 5
E10
N 15
20

0 100 200 300 400 500

200 220 240 260 280 300 320 340 360 380 4?%
vs (m/s)



Outline Motivation Theory 2D fault imaging 3D fault imaging Summary
o o 000 0000000 0®000000 000

Fault " off-line”

snapshot at t=0.496 s
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Fault " off-line”

snapshot at t=0.624 s
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Fault " off-line”

snapshot at t=0.752 s
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Fault " off-line”

shapshot at t=0.88 s
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Fault " off-line”

snapshot at t=1.008 s
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Fault " off-line”

snapshot at t=1.888 s
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3D fault imaging
°

Ground-roll migration

e One-way split-step phase-shift (Stoffa, 90)
o 2D X-Y (propagation in Y)
e Modified for dispersion
e Imaging condition - deconvolution
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Ground-roll migration

Incoming field at t=1.152's Outgoing field at t=1.152 s Decon. at y=187.0 m
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Ground-roll migration

Incoming field at t=1.04 s Outgoing field at t=1.04 s Decon. at y=198.0 m
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Ground-roll migration

Incoming field at t=0.912 s Outgoing field at t=0.912 s Decon. at y=211.0 m
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Ground-roll migration

Decon. at y=223.0 m

Incoming field at t=0.784 s Outgoing field at t=0.784 s
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Ground-roll migration

Decon. at y=236.0 m

Incoming field at t=0.656 s Outgoing field at t=0.656 s
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Ground-roll migration

Decon. at y=249.0 m

Incoming field at t=0.528 s Outgoing field at t=0.528 s
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Ground-roll migration

Rayleigh phase-velocity at 5.0Hz Migrated Rayleigh-Wave (one shot)
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Ground-roll migration: 2

0.0
0.5

1.0

time (s)
[
w

2.0

2.5

3.0
0 200 300 400 500
X (m)

18 VUINIVLCIKOI11 TUI I'IU!JSTON



Outline Motivation Theory 2D fault imaging 3D fault imaging Summary
o o 000 0000000 00000000 000

Ground-roll migration: 2

Incoming field at t=1.552 s Outgoing field at t=1.552 s
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Ground-roll migration: 2

3D fault imaging
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Ground-roll migration: 2

Incoming field at t=1.344 s Outgoing field at t=1.344 s Decon. at y=195.0 m
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Ground-roll migration: 2

Incoming field at t=1.232 s Outgoing field at t=1.232 s Decon. at y=208.0 m
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Ground-roll migration: 2

Incoming field at t=1.12 s Outgoing field at t=1.12 s Decon. at y=220.0 m
ol T T T ; T ol T T T T — o : T : T T

100 100 | 1 100f
200 _ 200 1_ 200
E E E
> > >

300 300 1" 300f

400+ 400 1 4oor

500 L L L 500 L i L L 500 L 1 L

100 200 300 0 100 200 300 400 500 100 200 300
X (m) X (m) X (m)

19 UNIVERSITYof HOUSTON



Outline Motivation Theory 2D fault imaging 3D fault imaging Summary
o o 000 0000000 00000000 000

Ground-roll migration: 2

Incoming field at t=1.008 s Outgoing field at t=1.008 s Decon. at y=233.0 m
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Ground-roll migration: 2

Incoming field at t=0.896 s Outgoing field at t=0.896 s Decon. at y=246.0 m
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Ground-roll migration: 2

Incoming field at t=0.784 s Outgoing field at t=0.784 s Decon. at y=259.0 m
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Ground-roll migration: 2

Incoming field at t=0.688 s Outgoing field at t=0.688 s Decon. at y=270.0 m
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Ground-roll migration: 2

Incoming field at t=0.576 s Outgoing field at t=0.576 s Decon. at y=283.0 m
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Ground-roll migration: 2

Incoming field at t=0.464 s Outgoing field at t=0.464 s Decon. at y=296.0 m
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Ground-roll migration: 2

Incoming field at t=0.352 s Outgoing field at t=0.352 s Decon. at y=309.0 m
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Ground-roll migration: 2

Incoming field at t=0.24 s Outgoing field at t=0.24 s Decon. at y=321.0 m
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Ground-roll migration: 2

Incoming field at t=0.128 s Outgoing field at t=0.128 s Decon. at y=334.0 m
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Ground-roll migration: 2

Incoming field at t=0.016 s Outgoing field at t=0.016 s Decon. at y=347.0 m
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Migrated Rayleigh-Wave (one shot)
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Summary

@ Near-surface is important to define.
o Identifying faults.
o Determining statics.
e Designing filters.
@ Useful information in back-reflected ground-roll.
e Defines sharp lateral heterogeneity.
e Frequency content adds depth dimension.
e Deconvolution is effective in imaging faults from ground-roll.
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Thank you

22 UNIVERSITYof HOUSTON



Summary
ooe

Frequency-to-depth: Mapping

" depth=100m/s « g
Surface waves are most sensitive : :
to the velocity structure at

-

one-half the wavelength of the R£f) ﬂggﬁﬁor R(Zl
surface wave (Rix et. al., 1989). 25hz | 4m i: 2m|
Likewise, surface waves are also 20hz | | 5m 4mf|
most sensitive to reflectivity of 15hz| |6.7m i: 6m
the structure at one-half the 10hz! 110 m 8m| |
wavelength. ) 5hz [ 20m \ 10 m:
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