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Introduction

PrestackDepthmigrationis an advancedseismiamagingapproach thataimsto producevery
accurateseismic imagesfficientlyespecially in @omplexgeologicakontext.

Thistechnigueis verysensitiveto the velocity model, thislater is thekeyto produce

accuratedepth images

Keyquestions:
U Howto build and evaluatemy ve
U Howto update my velocitymode

ocity model?
?

U What is theeffectof the anisotro

oyin the migrated image ?

U Howgoodis my depth migratedimage comparedto the time migrated image ?
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SUMMARY

wTime VersuPepthimaging

wlllumination andvelocity area

wlst PSDMRUN

wClassid®SDMapproach

wNon LinearSlopeTomography

wAnisotropic TomographyUpdate

wFinalPreSDMRuUn

ceeeees
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TimeVSDepthimaging

Straightray assumption using Kirchhoff case Ray tracing followind Y S lfaivuiag
RMSVeIocny DepthInterval Velocity

CMPICMP TRACE COLI
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Themain diffrenceis about
~ how each managethe

1 velocity modelto designthe
migration operator

2000 1000 1600 1700 GO 1500 1400 1300 1200 1100 1000 806 BOD W0 B0 S0 400 a0 200 100 3

) PSDM operator: More
PSTM operator: Symmetrical 1D accurateimaging

Assumption

t \/Symetricalopérator:not efficient when t Md

geologyis complex

B—B—8—8—8—8s3—48H—38—-7F3 X
, 3 Operatorconstructedusing
\i) isochronesfrom raytracing
z :
Diffractor e ..id.., - Better Imaglng ‘ Diffracto
bl :
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A We want to fully migrate the Green area

Desired fully migrated output
areal Image Zone
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A So we need to have data a migration half aperture around this area (yellow)

Desired fully migrated output
areal Image Zone
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A These are only midpoint locations, but the model must cover all possible shots and
receivers (red area).

Velocity Zone

Desired fully migrated output
areal Image Zone
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A For any PSDM model building project it is necessary to create a velocity model
which covers all shots and receivers necessary to successfully migrate the desired
amount of data.

R

R&cgjver"l\'/l’idpoint Shot

Velocity Zone

Desired fully migrated output
areal Image Zone

- -

Shot  Midpoint  Receivef

S S

Shot  Midpoint  Receiver

Shot Midpoint Recelver
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[ Prior velocity model building

]

Isobathmaps

®

ENAGEO

0.0
10000
20000
25000
:500.0
000
5000
50000

EEERERERERE

Velocityfunctions
| =k
" ‘\ ‘| \r |
1 | |
\ E E E 1, . \ |
=F E F E
| ;f’\ | E E I
/ ’ ,/ / / |

Robust prior velocity model is
neededto performRMOand DIP
pickingefficiently
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PSDMUsingPrior Velocitymodel

i IL3075 )
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Model evaluation

How goodis ourmodel ?
The goodness of fit dfie velocitymodelis evaluated fron8 | {i KfSt&RIRG

—Time

——Time
Playinto
ground

S5
£ c
> 3
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D_@

\\\\\\Oﬁset\\Tt\\\

«— Dept
«—— Depth

‘: — Depth

~ Image gather “Image gather

Overcorrectedgather
All offsets shoulgbroducethe same Undercorrectedgather —

image =Gathers should be flat = L
Velocityis Tooslow

Velocityis Toofast
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Velocityupdate

Howto update the model?

Offset or
Position reflection angle

Common Image
Point (CIP)

Play into
ground

RMO is the main criteri® updatethe
velocity model in orddp flatenthe
- gathers

o Time

Play into
ground

T
Point (CIP)

«—— Depth

BN R Residual Moveout

Velocity No Residual
Model Moveout
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Tomographyfor Velocityupdate

ConventionnaPreSDMCycle

Velocity
model

Y

PreStk

==
— | depth mig.

ClassidVorkflow
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Non Linearslope Tomography

The non Linear aspect thife approchis providedby Kinematic Demigratiom orderto
ensure the velocitypdateisindependant othe model usedn the InitialPSDM

Workflow

: Invariants T,
Initial PreSDM

picking

{ Predicted RMO }

Linear update of
velocity

Invariants T, i Linear update of
velocity No

Yes

final
{ PreSDM }
@ NAPEC 2021 Conference
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KinematicDemigration

RMO andDIP Pickingn Initial PSDM

CIP gather RMO Image sub -stack dip

Kinematianvariants are producenh orderto ensurethe velocity
updatedoes not depend othe initial migrationmodel

KinematicDemigration

Un-migrated time PreSDM
m X
g -
g TE¢
Kinematic
de -m ig ration
RMO andIP pickingre performedon Initial migrated | £ A !
PSDM andemigratedn orderto produceKinematic 2
Invariants z
5
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Classical/Sadopted approach

ONE PSDM RUN NEEDE

= |~ Prior velocity

\\\\\
i
H

We needto perform PSDM 6 timeg 1 |teration from Linearslopetomography
to getcomparable update : o :

......

~~~~~~
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OptimizedPreSDMworkflow

Prior velocity Tomography
modeling  FIrst PreSDM ypdate  Final PreSDM

A G AR

Velocity model building Performedfor RMOand Isotropicand anisotropic  Final PreSDMrun using

from well data and DIPpickingwhichwill be velocity update through the optimized
nterpreted seismic demigrated to produce non linear slope anisotropic velocity
horizons kinematicinvariants tomography model
@ NAPEC 2021 Conference
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Prior velocity model
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|sotropicupdated velocityafter conditioning

@ NAPEC 2021 Conference

ENAGEO www.nhapec-dz.com



# NAPEC q{han /&
B e nacoeence s 10™NORTH AFRICA PETROLEUM EXHIBITION & CONFERENCE

Velocitydiffrence
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Isotropy Is simple and more intuitive than anisotropy but fails to make the best use of our
expensive data through:

A Improperly focused migrated images.
A Mis-ties between depth-migrated seismic horizons and well depths.
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Main ideabehind seismicanisotropy

at the macroscopic scal e

Seismic anisotropy occurs when elastic
waves travel faster in one direction than
another
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Delta fromanisotropicupdate

Azeridave

BEEEEREEEREERE

Elipticalassumption:
VTlcase: V,(90°)=V, [1+e]

* 0 =€
l/NMO o~ PO [1 S 5 6]
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PSDMUsingUpdatedVelocity

Conditioningappliedto data
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Conditioningappliedto data
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PSDMUsingPrior Velocity Model
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