PP & PS wave velocity analysis
and joint prestack inversion in
the same PP timescale domain

Zhiwen Deng
Visiting scholar in the
Institute for Geophysics, University of
Texas at Austin, from BGP,CNPC

THE UNIVERSITY OF TEXAS AT AUSTIN

JACKSON

' SCHOOL OF GEOSCIENCES




Outline

2 Technical method

3 Conclusions




Introduction

Advantages in reservoir characterization by MC exploration

1, Much more information (P,P-S & S-S) acquired with
multicomponent exploration comparing with p-wave
exploration;

It’s more reliable to predict lithology and fluid

using multicomponent information;

It’s more accurate to identify the orientation and

Intensity of fractures using shear wave splitting;

It’s effective for true or false bright spots

iIdentification, improving gas chimney image,




Introduction

More difficult problems exist in the MC
application compared to P-wave, I.e.,
statics , resolution, velocity analysis,
Image , horizon calibration & joint
Inversion etc.

Data processing problems

1, PP & PS wave velocity analysis and imaging
done separately at different time scale
domains

2, Final PP & PS wave data with different
travel time for the same horizon
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Introduction

PP & PS wave
Horizon calibration or inversion problems

1, Registration is necessary for PP & PS wave
horizon calibration and inversion
2, Exact horizons and velocity needed in PP & PS

wave registration




Introduction

New PP & PS wave velocity analysis and
Inversion method

1, PP & PS wave velocity analysis and inversion

completed at the same time scale domain

2. Final PP & PS wave data with the same
travel time for the same horizon

3, Registration processing is not needed




Outline

1 Introduction

3 Conclusions




Time scale @X5v wave velocity analysis
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@>sv wave velocity analysis

P-SV wave travel time-distance curve

Double square root equation




@sv wave velocity analysis

P-wave and SV-wave velocity analysis in the same P-P time domain
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P-wave velocity spectrum




@sv wave velocity analysis
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@sv wave velocity analysis

SOURCE
CHAN

I eI &
%gﬁﬁK{%{%iiiz‘i%%i{mi{&{iﬁ%}&% Rl el

22 IR (R EE

e St e

—--'h..__—, _a:e—-.. = Z

: -lf-“-‘-

ol ?Hé%é5&’?%&@3&2&%&1{{}%ﬁ%@?2253312 i
Rl LI

CIP gather of P wave CIP gather of PS wave




@sv wave velocity analysis
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VFSA prestack joint inversion

Use well log and seismic data to perform
well tie at each well location and extract P-
wave & PS-wave wavelets

Pick horizons in seismic data (NMO-corrected angle
gathers)

Interpolate the well logs(Vp,Vs,Zp,Zs and density)
between the picked horizons corresponding to each
CMP(CCP) gather

Select a CMP(CCP) gather to run the VFSA algorithm

Obtain inverted acoustic and shear
iImpedance

Flow chart of joint inversion algorithm



VFSA prestack joint inversion

Objective function
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VFSA prestack joint inversion

P-wave gather PS-wave gather




VFSA prestack joint inversion
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Comparison between raw velocity /Zdensity ( ) and PP & psv joint inversion velocity/density/(




VFSA prestack joint inversion

Comparison between raw velocity /Zdensity ( ) and PP & psv joint inversion velocity/density/(
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VFSA prestack joint inversion
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VFSA prestack joint inversion
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VFSA prestack joint inversion
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VFSA prestack joint inversion
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VFSA prestack joint inversion
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VFSA prestack joint inversion

Initial _moo_lel(logs and VESA inversion for PP
seismic data) A

New model

VFESA inversion for PS

Satisfied result?

Flow chart of two-step inversion algorithm




VFSA prestack joint inversion

Color Data: sigma_wavg
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Conclusions

1, New velocity analysis method can get PP &
SV wave velocity

2,Imaging PP and PS wave in the same time
scale circumvents the registration problem in
the data interpretation and joint inversion

3, VFSA prestack joint inversion has higher

accuracy
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