T EMRYE S
IR IRV B 2R 7= 3

>#F (2015)2 %

k

ST2%p 2015 4 SEG S5 25 FekE )i i

HYEGHFSaEIRE W ERAPEIIEF BRIk
IIRZRSILFEFIMY 2015 F SEG SRFEE)INET 2015 F9 A&
SAAEEMNEED, RFERE “The Interpreter's Guide to Depth
Imaging” ,i#f8 Western Geophysical A&#Y Scott MacKay 7c4,
W) B RAEEERT

—. REEEN

IREEFERITERIRENRGERIC RN A. HIDEHARTREREE
HREEFIS R ARENYRBZRAFIERERBE S EAR TG HEED
REECRIS BRI ERENFIFEAENA.

NREFIWRIEPRIIFT R TSN ERERGRIFEREAR. SIA
RNAEMEDZAEEHENSERTENZR, BIZY  2RET

RESIBRE M FTEERIRIT. SEERERGEI B AN EH TRER
&l , FEgE

* FRSHAERIAT - RS AR
XA ERBALRE R
* XoERREEE



© MRS EIIEESR
© THMERSERSEHRIEREH AT (ET)

* HEERTENRIBIRER DRI NAI GRS
| B RIS ERIAIRIE AR

© RITFHRIEATIAERERHRI QC 5

* THEATHESERESHIGE
" SEHEFH-RIRE

© BN

RETEANS :

1. FEEME-RED AR
2. RHEFTRERBLLR

3. {mBBEX : etk
4. (w5 BEIEE

5. EtmEEDHT

6. REREMIE

7. FH/EEUREERIE

8. ENHRENR : RERH
9. HKMERMH

10. HinE

11. B

3 li11=1) 73]
Scott MacKay Fe4E9 AR NTARIRRRE.

NEZHRIREREE 2.



1979 5 , NEERIBHZH \F kil HABSHERITIEM =05 , B
BR Tenneco Oil AT , FERWAE, 10 &£fF , HAN Western
Geophysical FER , FERAASMERE , ZEDRAASESECEERANR
ER%. e MEEAT S D EMGEIS. 1991 & |, BUYS TIRER
HARE MR SHEYIIEIE (7. BA MacKay FcEHESS Western
Geophysical 2EINERRERRE HAFHARNBRXEEHR A S
1. HEUARGEAIHEFHSZEFALINET | NAREMGEIATT
EERBRHITEND . XS T 5 TSEEEF , TR A SuEH
AN SIFHELSEAR S AR,

IR LIA R HIBER (B3R ) DOBH4 1.

=. HltE. aRREAR

=) IBESF 2015 &F 9 B 15-17 HIEAHEE BN RSB IE AT
AEMRE)IF0ZED , 9 B 14 HeXEE, H)FOsEasEiE
0312-3820770 , aZiE+ERI WPI1E 2,

12 RAEEAT RIS | BB EFHTIZENE. 5)IE2E
BIEFER | BH SEG MASINES , BERIMHREBNBE TaIREN
BB RMELL , LAERRES,

U, JEAHRE N ERE

)28 ( Skt ) : 2600 TT/A , F4EE 1 1000 TT/A ; R HEKPIEL
BFREERATF—ZF. SIS ARIBTF 2015 F 9 A 5 HEl
BT E-mail SZIRIRBA MBI (BEE3 )

IR IRS | Z)IFEAZBRES 100 A | iHEEEAERERER
2.

EBMEES—%HE , Z2RBE (FVER2607T/XK )

B BRI ARG T SR EARES A IR R RS kuh
(www.spg.org.cn) RE , B5)IFIIBZEAL | BBITE,



http://www.spg.org.cn/

fh. BRERER
B {7 RoHBEA AT E RV ERSW B

EKZEA : BE=E B 1F : 0312-3825271
FEF 0312-3825113

E-mail: seg spg@cnpc.com.cn

e Ab EHEEENTERRES 188 S R 4w : 072751

B 1. RESARAIDE (23R3)
2. RiBfEr

3. HkBEHR



mailto:seg_spg@cnpc.com.cn

B 1

The Interpreter's Guide to Depth Imaging

by Dr. Scott MacKay
Intended Audience: Intermediate level

Prerequisites (Knowledge/Experience/Education Required): Interpreters incorporating
depth imaging into their exploration and exploitation evaluations. Training is conducted with a
combination of, demonstrations, and test sets. Participants should be familiar with the seismic
method and have several years of interpretation experience.

Summary: An intuitive approach to the theory and practical applications of prestack depth
imaging. The instructor demonstrates the quality controls used to promote stable solutions and
methods for well calibration, constraining anisotropic depth migration, and the power and pitfalls
of inversion_for azimuthal properties that yield geologically-reasonable results.

Learner Outcomes: Participants will gain an understanding of how to effectively design, guide,
and quality control depth-imaging projects in a variety of geologic settings and be able to:

e Categorize the various time-to-depth conversion methodologies

¢ Differentiate between time and depth migration

e Distinguish between commonly used migration algorithms

e Evaluate migration-parameter tests

e Appraise the form of velocity updating (tomography) appropriate for the geology
e Define the target velocity resolution for tomography and the related imaging grids
e Validate and correct the database using well and seismic ties

e Plan and review QCs for iterative velocity updates

e Assess the methods used for determining anisotropic parameters

e Perform well and seismic calibration

e Evaluate attributes such as inversion and directional lithology estimates

1: Review of Vertical Time-to-Depth Methods

e Velocity field characterization
e Single- and multi-layer methods
e Error analysis and pitfalls

Test Sets:
Time-to-depth conversion and mapping problems
2: Time and Depth Migration: Comparisons

e General discussion of time and depth migration theory



Test Sets:
Industry examples and class discussions of participant experiences
3: Migration Algorithms: Theory and Practice

e Kirchhoff, Gaussian Beam, 1-way Wave Equation and 2-way (Reverse Time)
e Offset and angler domains for Common Image Point Gathers
e Anisotropy and Multi-component

Test Sets:
Ray-tracing problem sets and case history reviews
4: Migration: Parameter Selection

¢ Kirchhoff travel times and Wave Equation imaging conditions
¢ Amplitudes, aliasing, and aperture
e Regularization and illumination

Test Sets:
Ray trace, amplitude, aliasing, and aperture calculations with spreadsheet calculations
5: Tomographic Velocity Analysis

e Layer- and grid-based ray methods
e Full waveform inversion
e Tomographic limitations and stability

Test Sets:
Simple tomographic examples demonstrating uniqueness and stability
6: Depth Imaging Grids

e Depth/Velocity: Visualization and velocity representation
e Travel times/Propagation: Summation curves and/or wavefield extrapolation
e CIP picking/Tomography: Data input to tomography and solution grid

Test Sets:
Evaluate various scenarios using established criteria
7: Well/Seismic Database Validation

e Determine data polarity and phase (synthetic ties and VSPS)



e Basic depth-conversion QCs to encounter data discrepancies
Test Sets:
QCs presented with various problems
8: Iterative Depth Imaging: Quality Control

e QCs for creating the initial velocity model
e lterative tomographic updates and target-velocity resolution
e Setting up an intuitive review of the iterative process

Test Sets:
QCs presented with associated data sets
9: Anisotropy

e Parameterization (Vz, delta, epsilon, VTI/TTI)
e Velocity and parameter updates including directional anisotropy (HTI)

Test Sets:
Review and discuss benefits and pitfalls of attributes from isotropic and anisotropic PSDM
10: Well Calibration

e Working in the time domain and updating the time/velocity model
e Conversion of time data to calibrated depth
e Uncertainty measures (Stochastic prognoses)

Test Sets:
Various calibration exercises in spreadsheet and map form
11: Attributes

e Poststack: amplitudes, curvature, coherence,
e Prestack: AVO, elastic inversion, brittleness
e AVO with Azimuth and other Horizontal Transverse Isotropy (HTI) measurements

Test Sets:
Review benefits and pitfalls of attributes from PSTM and PSDM

Dr. Scott MacKay



Dr. Scott MacKay is an independent consultant with 35 years of experience. He is an
acknowledged expert in interpretation, depth conversion, and depth imaging. His
career as an explorationist began with Tenneco Oil after graduating from Colorado
School of Mines with an M.Sc. in Geophysics (‘79). After 10 years, Scott joined
Western Geophysical R&D where he became Manager of R&D and a Schlumberger
advisor. His roles included World-wide Coordinator for Depth Imaging, Time-lapse
Reservoir Characterization, and Multi-component Imaging. Scott earned a Ph.D. in
Geology and Geophysics from the University of Houston (‘91). He has five U.S.
patents and numerous publications on applying innovative and practical solutions to
exploration and exploitation challenges. Scott currently works domestic and
international projects and advises on the application of new technologies and their
impact on risk reduction. His main specialty is the application of depth imaging to
unconventional plays to quantify reservoir quality.
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