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Preconvention Field Trip

Registration
8:00 am.~-5:30 p.m.

Preconvention Short Courses
8:00 am.—5:00 p.m.

SEG/Chevron Student Leadership
Symposium (SLS) — Day 1
12:00 p.m.-5:00 p.m.

SEG Gravity and Magnetics
Committee Meeting
5:00 pm.—6:00 pm.

Registration
7:30 am.~7:00 p.m.

Preconvention Short Courses
800 am.—~4:00 pm.

SEG DISC with Phil Ringrose
800 am.—~4:00 pm.

SEG/Chevron Student Leadership
Symposium (SLS) — Day 2
830 am.~3:30 p.m.

SEG Council Meeting and
Presidential Address
1:00 p.m.=3:00 p.m.

Opening Session: Sustainability
and our Geoscience Enterprise —
Exploring our Grand Challenges
430 pm.~5:30 pm.

Exhibition and Icebreaker
Reception
5:30 pm.-7:30 p.m.

Early Career Networking Reception
(by invitation only)
6:30 pm.—8:00 pm.

Registration
7:00 am.-5:30 p.m.

Oral Sessions (Morning)
8:00 a.m.-12:00 pm.

SEG Challenge Bowl World Finals
8:00 am.—-10:00 am.

Exhibition
9:00 a.m.—6:00 p.m.

Digitalization Pavilion Theatre
Presentations
9:00 am.—6:00 pm.

Carbon Management Pavilion
Theatre Presentations
9:00 am.—~6:00 pm.

Near-Surface Pavilion Theatre
Presentations
9:00 am.—~6:00 pm.

Refreshment Break
930 am.-10:30 am.

GEO Pavilion Theatre Presentations
10:00 a.m.-11:20 a.m.

Poster Sessions (Momning)
10:20 a.m.-12:00 p.m.

Strategic Panel: Revitalizing the
Energy Workforce Post-Pandemic
and Across Generations

10:20 a.m.-11:35 am.

U-Pitch New Technology Showcase
10:00 a.m.-5:00 p.m.

All-Convention Luncheon
11:30 am.—-1:15 pm.

SEG Near-Surface Geophysics
Technical Section
Committee Meeting

12:00 p.m.-1:00 p.m.

Strategic Panel: Powering the
Energy Landscape of Tomorrow:
Successful Geoscience
Collaboration with Diverse Teams
1:20 p.m.—2:35 p.m.

Oral Sessions (Aftemoon)
1:20 p.m.-5:20 p.m.

All events take
place at the
George R. Brown
Ci ntion Center

the hotels
unless otherwise
noted.

Poster Sessions (Afternoon)
1:20 p.m.-5:20 p.m.

GEO Pavilion Theatre
Presentations
2:00 p.m.~-320 p.m.

Refreshment Break
3:00 p.m.—400 pm.

SEG JEDI Committee Open House
3:00 pm.—~4:00 pm.

Strategic Panel: The Energy
Transition: Modemizing Business
Workflows and Optimizing the
Data Supply Chain

3:40 p.m.-455 pm.

Early Career Speed Mentoring
3:00 p.m.—5:00 p.m.

End-of-Day Reception
5:00 p.m.—6:00 p.m.

SEG Geoscientists without Borders®
Reception
5:00 p.m.-6:00 p.m.

AAPG Honors & Awards Ceremony
6:30 p.m.~7:30 p.m.

SEG Honors & Awards Ceremony
6:30 p.m.~7:30 p.m.

SEG Near-Surface Geophysics
Technical Section Reception
7:00 p.m.~10:00 p.m.

SEPM Research Group Meetings
7:00 p.m.—10:00 p.m.

AAPG/SEG Presidents’ Reception
(by invitation only)
7:30 p.m.-8:30 p.m.

Presidential Jam
8:30 p.m.—12:00 a.m.

Registration
7:30 am.-530 pm.

American Geosciences Institute
— Geoscience Development
Roundtable Breakfast

8:00 am.-12:00 p.m.
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Note: Information is current as of 8 August 2023
All times throughout this guide are listed in Central Daylight Time.

Oral Sessions (Morning)
800 am.—12:00 pm.

ICEG Meeting
8:00 am.-9:00 am.

Strategic Panel: Digital Geoscience
and Operations: Case Studies
from Onshore, Offshore, and
Unconventionals

8:00 am.~9:15 am.

AAPG Foundation Forum
8:30 am.-10:00 am.

Exhibition
9:00 a.m.-6:00 p.m.

Digitalization Pavilion Theatre
Presentations
9:00 a.m.-6:00 p.m.

Carbon Management Pavilion
Theatre Presentations
9:00 a.m.-6:00 p.m.

Near-Surface Pavilion Theatre
Presentations
9:00 a.m.-6:00 p.m.

Refreshment Break
9:30 am.-10:30 am.

SEG EVOLVE and SEG Field Camps
10:00 a.m.—5:30 p.m.

GEO Pavilion Theatre Presentations
10:00 am.~11:20 am.

U-Pitch New Technology Showcase
10:00 am.-5:00 pm.

Poster Sessions (Morning)
10:20 a.m.—12:00 p.m.

Strategic Panel: The Energy
Addition: Energy Industry
Diversification Strategies
10:20 a.m.-11:35 a.m.

Digital Wildcatters Live Session in
the Gathering Place
10:30 am.-11:30 am.

AAPG Division of Professional
Affairs (DPA) Luncheon
1130 am.-1:00 p.m.

AAPG Women's Network Luncheon
11:30 am.-1:00 p.m.

SEG Hydrogeophysics
Committee Meeting
12:00 p.m.-1:00 p.m.

Strategic Panel: ESG in 2023:
Strategies for Building Positive
Industry Messaging and
Community Trust

1:20 pm.-2:35 p.m.

Poster Sessions (Afternoon)
1:20 p.m.=3:00 p.m.

Oral Sessions (Afternoon)
120 p.m.-4:50 p.m.

SEG Gravity and Magnetics
Luncheon
11:30 a.m.-1:00 p.m.

Strategic Panel: The Power of
Partnership: Utilizing Higher
Education Resources to Support
Industry Innovation and Growth
120 p.m.-2:35 p.m.

Oral Sessions (Afternoon)
1:20 p.m.~5:20 p.m.

Poster Sessions (Afternoon)
1:20 p.m.-5:20 p.m.

Special Session: Discovery
Thinking
1:20 p.m.~5:20 p.m.

Digital Wildcatters Live Session in
the Gathering Place
1:30 p.m.—2:30 p.m.

GEO Pavilion Theatre Presentations
2:00 p.m.=3:40 p.m.

End-of-Day Reception
5:00 pm.-6:00 p.m.

SEG Mining and Mineral
Exploration Committee Meeting
5:00 p.m.-6:30 p.m.

Michel T. Halbouty Lecture
5:25 pm.—6:15 p.m.

Alumni Receptions
5:30 pm.~730 pm.

AAPG Foundation Chairman's
Reception (by invitation only)
6:30 pm.-830 pm.

AAPG/SEG Latin America
and Caribbean Region
Meeting and Reception
7:00 p.m.=-8:30 p.m.

The Geology of Beer:

An In-Person Tasting Experience
for Geoscientists and Beer
Enthusiasts! AAPGWN, AWG
Lone Star, Midwest GeoSciences
3:00 p.m.=5:00 p.m.

True Anomaly Brewing

2012 Dallas St.

SEG Research Committee
Meeting
5:00 p.m.=7:30 p.m.

SEG Development and
Production Committee Meeting
5:30 p.m.—6:30 p.m.

SEG CO, Research Sub-Committee
Meeting
700 am-7:45a.m.

Women's Networking Breakfast
at Phoenicia MKT
7:00 a.m.-9:00 a.m.

Registration
730 am.-2:30 p.m.

Oral Sessions (Moming)
8:00 am.—12:00 p.m.

SEG Applied Sciences Educational
Program (ASEP)
9:00 am.~1:00 p.m.

Exhibition
©:00 am.=3:00 p.m.

Digitalization Pavilion Theatre
Presentations
9:00 am.-3:00 p.m.

Carbon Management Pavilion
Theatre Presentations
9:00 a.m.=3:00 p.m.

Near-Surface Pavilion Theatre
Presentations
9:00 a.m.—3:00 p.m.

U-Pitch New Technology Showcase
10:00 a.m.—12:00 p.m.

Poster Sessions (Morning)
10:20 am.-12:00 pm.

Strategic Panel: The Future of
Energy Investment: The Next Five
Years

10:20 am.—11:35 am.

SEG Development and Production
Luncheon
11:30 a.m.-1:00 p.m.

AAPG Energy and Minerals Division
(EMD) and AAPG Division of
Environmental Geologists (DEG)
Luncheon

11:30 a.m.—1:00 p.m.

Schedule continues on next page

SEG Hydrogeophysics
Committee Meeting
7:00 pm.—8:00 p.m.

Postconvention Workshops
8:30 am.—5:00 pm.

Postconvention Short Course
at SLB Training Center
8:30 am.-5:00 pm.
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3518

362¢C

570A

1A

318

372h

372€

Wednesday,

NS 1 imaging, nversion, NS 2: Near Surface NS 3:Imaging, Imersion, | NS 4: Seismic Methodsin | NS Urban, NS 6: Cams, Levees,
and Machine Leamingin  Geophysics for Monitoring | and Machine Learning Near physics | Geolechnical, and Coastal, and Cryasphere
NearSurface Geophysics1  and Remediation Near Surface Geophysics 3 Archeological Geophysics.
Applications.
MLDA1: Full-waveform MLDAZ: Physics-Informed  MLDA 3: Uncentainty MLDA 4 Setsmic MLDA 5 Low Carbon MLDAE: Seismic
Inversion and Velocity Neural Networks and Quantification Processingand Imagingl  Solution Interpretation 1
Mode! Building 1 Fourier Neural Operators
55 1 Future of Apphed S5 2 Futwre of Applied S5 3:RecentAdvancesand | S5 5 RecentAdvancesand = S5 Peroleum 5512 Petroleum
Geophysics Applications  Geophysics: Tools the Road Ahead: Hot Topics | the Road Ahead: Hot Topics | Envichment and the Enrichment and the Tethys
in Geoscience 1 in Geoscience 2 Tethys Geodynamic Geodynamic System 2
System1
ENEC1: Best Practices in ENEC 2: New Trendsand ENEC3: The Power of $56 Useof SeismicData | $510: RecentAdvancesin | SILIC L: Deepwater
Exploration Discoveries 1 Emerging Exploration Integration: Turning for Critical Mineral €S Monitoring Sedimentary Systems 1
Concepts 1 Challenges into Exploration Technology and Case
Opportunities §
UNCON 1: Basin and UNCON 2:Shale and Tight  UNCON & Applied UNGON 4: Innovative: UNCON5: Pore-scale €0, 1: Developments and
Play-scale Reservoir Characterization] ~ Geoscences forShaleand  Solutions and Data Science  Technigues and Lessons Learned
Characterization 1 TightReservoirs 1 Applications in Laboratory Studies for
Unconventional Resource  Characterizing Mudrocks 1
Evaluation1
INT L Intelgent Reservoir  INT 2 Intefligent Seismic INT 3: Structural INT 4 Sedimentary INT 5: Resolution INT & At ribute:
Property Prediction i K ti ti
BH 1. V5P and Crosswell BH2: Petrophysics BH 3 Geomechanics and BH 4: Near-wellbore. MME1: Mineral MME2: Mineral Exploration/
Geophysics imaging and Structural Exploration: Geophysics1  Development Applied
Madeling Geosdence
SUSLRockStarsof SDGs  SUS 2 Glabal Water Crisis 35 4 Geoscientists Without | 55 7 Geoscientists Without | SS11: Tectonics, NEF 1: Advancements in
Barders@: Applied Borders®: Applied Bagns,and  Subsur
Geoscence for Geoscence for Petroleum Sysems. Resource Development
Humanitarian Need 1 Humanitarian Need 2
TL1: Advances and Case TLZ Quantitative Analysis. PWI 1 Case Studies 1 W1 2: Case Studies 2 FWI3: CycleSkipping PN 4: Elastic and
Studies and imver sion Multipar ameter
CEMS1: Advances in CEMSZ Carbonate Source  CEMS 3: Contrals on CEMS 4: Diagenesis and CEMS 5: Technologies. CEMS & Carbonate Insights.
Permian Basin Rocks and Carbonate it inCarbonate from Modern and Qutarop
Understanding 1 Sysiems. Sysiems. Reservoirs Carbanate Reservoir Analogs
(Characerization 1
SP I Migration Algorithms 1 SP 2: Imaging Case Study 5P % Elastic and Diffraction  SP 4: Least-squares SP5: Advanced Velocity P 6 Velocity Model
imaging imagingand G -migration  Madel Building Building and Application
Techniques 1
SMT L Theoretical SMT 2 Theoretical SMT 3: Theoretical SMT 4: Theoretical BMPS L Inlegrated BMPS 2: Seal and Pore
inSeismic  De in Seismic De in Seismic inSeismic  Workflows in Basin Pressure Risk Assessment
Modeling and Wave Madeling and Wave Maodeling and Wave Madeling and Wave Modeling
Phenomena 1 Phenomena 2 Phenamena3 Phenomena 4.
GM L Invession GM 2 Applications EMP1EMMethods 1 EMP 2 EM Methods 2 IPS 1: Mechanisms. IP$ 2: Induced Sesmicity in
Midland, Texas
INTD 1: Joint Inversionand  INTD 2: Pressure Estimation  INTD3: Data Across 55 8 SEPM Research RP 1: Disper sion and RP2: Fractures and
Quantum Computing and Deep Integrations. Disciplines Symposium: The Attenuation Anisotropy
Sedimentary Respanse to
Changing Climate:

10 | IMAGE 23 Preview Guide

Register by 18 July and Save!

30 August
1:20 p.m.-3:00 p.m
S 13:SEG/AGU
Hydrogeophysics

MLDA7: Borehole
Apphcatons

55 14: Discovery Thinking:

3:40 p.m.-5:20 pm

S5 15: Detecting and
Characterizing Orphaned Gil
and GasWells

MLDAE Petrophysical
Analytics

S5 16c Discovery Thinking:
nd

and
Geophysics Lessons from
Discoveries]

SILIC 2 Deepwater
Sedimentary Systems 3

€O, 2 Modelingand
Simulation

INT7: Case Study: Sand Body

MME 3: Mineral Explorafon:
Geophysical Case Studies 1

NEF 2 Hydragen: Geologic
Resources and Subsurface
Storage

PWI 5 Land. Marine Streamer,

and OBN
AAS L AVO Inversion

SP 7 Machine Leaming
Denoise

BMPS 3: Petroleum Systems.

Case Studies 2

IP§3: Novel Methods.

RP3: Pore Scale Effects.

Gearge R. Brown Convention Center |

grating Gealog,
Geaphysics: Lessons from
Discoveries 2

SILIC3: Advancesin
Sliidlastic Systems Modeling
and Prediction

0, 3: Regianal Evaluations.
and Site Characterizations.

INT B: Case Study: Faultsand
Fracures.

MM 4; Minera Explaration:
Geophysical Case Studies 2

NEF 3: Critical Miner alsand
Extraterrestrial Resources.
Research

W & Reflection

AAS 2 Fracture Proper ties
Estimation

SP & Machine Learning Event
Detection

RC 1 Fracture Systems and
Dynamic Modefing

AQC 1 Marine Acquisision

RP 4 Properties of
Sandstones

$517: Long TermGeap hysical

Monitoring of Near Surlace
Processes

Integrated (Geolagy and Geaphysics)

Thursday, 31 August

[ 10:20am-12:00 pm
5518 Innovative Crossaver
Technologies between the
Oiland Gasand Near-Surlace
and Mineral Sectors

MLDA 9 Inversion and MLDA 10: Reservair
Praperty Estimaton 2 Modeling 2

SP9: Multiple Removal 5P 11 Wavefield Separation
Techniques 2 and Deconvolufion
SILIC & Applied SILIC5: Reservoir

r a

Biostratigraphy and Siliciclastic Systems 2
Provenance Studies

€O, 4: Manitoring 3 €0, 5: Moritaring 4

INTS: ind INT 100 ion and
Inversion 1 Inversion 2

HPG 1:Hstoryof Pevroleum  GCHEM L Geochemistry and
Geology Petroleum Systems

STGM 1 Structusal

Inter pretation,
‘Geomechanical Modeling.
and Geophysics

FWIT: New Advances

AMS 3 Anisotropy

SP10: Sersmic Data
Intes polation and
Regularization 2

RC 2 Seismic Inversion
Methods

AOC 2 Survey Designand
Oplimization

DAS 1 Case Study: Offshore.

STGM 2 Natural and Induced
Fractures, and Fluid Alow

FW1 & Theory and Methods 1

MAS 4: Reservair Property

Estimation

SP 12 Noise Remaval2

RC 3: Methods and Case
Studies 2

AOC 3: CCS and Marine:
Vibrators

DAS 2 Setsmic Analyss and
Inversion

Houston, Texas, USA

1:20 p.m.-3:00 p.m

5519: Cryogeophysics:
Near-surface Geophysicsin
theCryosphere

MLDA 11: Reservoir
Modeling 3

AQC 4 Compressive Sensing
and Novel Methods

SILIC & Source to Sink Basin

5‘ Color Category

N |Omnge Geology

io-l Green Geophysics

= Blue

-]

Q elow Special Sessions

3:10 p.m—4:50 p.m
5521: Dams and Levees

MLDA 12 Gener ative Models

AQC 5 Ocean Bottam Nodes.

SILIC7: Shallow Marine.

Analysisand Tectono- Sedimentary Systems 3
Stratigraphic Interactions.

€0, 6: Madeling and €0, 7:Madelingand
Simulation: Machine Leaming  Simulation: Machine Learning
inCCs1 Qs

INT 1 Integrated INT 12: Stratigraphic Mapping
Interpretation

GCHEM 2 Plid GCHEM 3: Geochemistry of
o

STGM3: Fautand Natural  STGM 4 Salt Deposition,

Fracture Character zation

FW19: Machine Learning 2

AAS 5 Novel Technologies

P13 Deblendingand
Denaise

RC 4 Methods and Case
Studies 3

55 20: Open-Source Software
for Gecspatial Data
Manipulationand
Geophyscal DataProcessing
and Invergion

DAS 3 Low-frequency DAS
and Strain Senging

Diapirism, and Deformation

FWI 10: Theory and Methods 2

AAS 6 Case Studies

SP 14: Novel Solutions and
Applications

RC 5 Case Studies

PBAA L Microfossils in
Hydrocar bon Exploration:
Case Studies

DAS 4 New Methads and
Applications.

imageevent.org | 11
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Tuesday, 29 August

10:20 a.m.~12:00 p.m. 10:20 a.m-12:00 p.m.

1:20 p.m.-3:00 pm.

3:40 p.m.-5:20 pm.

10:20 am-12:00 pm.

10:20 a.m ~12:00 p.m.

For the most up-to-date information

visit imageevent.org

¢

Thursday, 31 August

1:20 p.m.-3:00 pm. 340 pm-5:20 pm 10:20 am.~12:00 p.m. 10:20 a.m-12:00 p.m. 1:20 pm~3:00 pm.

1| STUD PL: Student Session 1

Inversion
2 | RPPL ExperimentalStudies | NS P1:imaging, Inversion, and
Machine Learning in Near
Surlace Geophysics 2

3| STUD P2 Student Session 2 €O, P1:Site Characterizations

and Case Studies 1

& STGM P1: Contractional
Tectonics and Salt-related Systems.

5 STUD P3: Student Session 3 FWI P1: Machine Learning 1

6 5P PL Multiple Removal 5P P2 Seismic Data

Techniques 1 Intes polation and
Regularization 1

7 STUD PA4: Student Session 4 GCHEM PL Geochemical
Methods and Tools 1

B | INTPL Case Study: Seismic
Sequence and Facies Analysis

9 STUD P5: Student Session 5

INT PZ: Case Study: lgneous.
Intrusion

MLDAPY Inversion and
Property Estimation 1

10 | STUD PG: Student Session 6 RCPL:Methods 1

AAS PL: Prestack and Azimuthal

STGM P2: Extensional Tectonics.

AAS PZ Compressional and
Shear Waves.

AAS P3: Facies and Fluids NS P2 Climate. Coastal, and

Emvironmental Geophysics

AQCPL OBN Designand
Deployment

AQCP2Z Land Acquisition RP P2 Property Predictions

€O, P2-Site Characterizations.
and Case Sudes 2

€O, P3:Monitoring 1 €O, P4: Monitoring 2

BMPS PL: Petroleum Systems.
Case Studies 1

BMPS P2 Quantitative
Approaches for Validating and
‘Constraining Basin Models

FWI P3: Theary

STGMP3: Faults, Fractures, and
Fluids 1

FWI P2 Applications 1 FWI P4: Applications 2

SPP3 Denoise and Deblend SPP4:Noise Removal 1 SPP5: Advanced Velodty Model

Building Techriques 2
GCHEM P2 Geochemical

INTD P1: Reservoir Modeling INT D P2: Data Integrationin

Methads and Tools 2 and Driling Decision Explorationand Production
INT P3: Al Based 5 INT P4: Al Based S INT P5: Seismic Facies Analysk:
Workflows 1 Workflows 2 Imversion
MLDAP2: Reservoir Modeling1 | MLDAP3: Novel Applications 1 | NEF PL: Geathermal and
Hydrogen Resources
RCP2: Methods 2 RCIP3: Methods 3 RCP4: Methods and Case
Studies 1

%+ RC P2: Methods 2 % % #% ~

KEY TO TOPIC AREAS

AAS Anisotropy, AVO, and Seismic Inversion
ACQ Acquisition
BH orehole
Basin Modeling and Petroleum Systems
arbonates, Evaporites and Mixed S
Low Carbon Solutions/CCS
Distributed Acoustic Sensing
EM and Potential Field
.Emerging New Exploration Concepts
Challenges and Opportunities
..Full-Waveform Inversion
eochemistry
..Gravity and Magnetics

12 | IMAGE 2

History of Petroleum Geoscience

.Geological and Geophysical

Interpretation

Deep Integration of Data and Disciplines

Induced and Passive Seismic

Machine Learning and Data Analytics:

Theory and Special Applications

Mining and Mineral Exploration
........ New Energy Frontiers, Critical Minerals,

Planetary Geoscience

Near Surface

.Paleontology and Biostratigraphy

Advances and Application

Reqgister by 18 July &

MAS P4 Inwersion

AGC P3: Compressive
Sensing and Signal
Processing

BH P1: Borehole Geophysics
for Carbon Storage

CEMS PL: Characterization of
Conventional Carbonate
Reservoirs

DAS PL Case Study. Onshare

SP PE: Machine Leaming
Applications for Seismic
Processing

UNCONPL: Basinand
Play-scale Charadlerization 2

INT Pé: Setsmic Facies
Analysis Modeling

MLDA P4: Full-waveform
Inversion and Velocity Model
Buikding 2

SILIC P Deepwater
Sedimentary Systems 2

AAS PS5 New Technologies AAS P6: New Technologies NS P3: Urban, Geotechnical | NS P4 Seismic for Near RPP4: Pore Structure Efiects

and Applicatians 1 and Applications 2 and Archeclogical Surface Geophysics
Geophysics.
AP o IPSP1. Detec PSP2 SMTPL: Theoretical SMT P2 Thearetical
i Case S Developments in Seismic | Developments in Seismic
udy Modeling and Wave Modeling and Wave
Phenomena 5 Phenomens 6

BH P2 Machine Learningfor | ENEC P1: Best Practices in ENEC P2 New Trends and TLP1: Feasibility, Processing | TLP2: Improvements in

Wellbore Applications Exploration Discoveries 2 Emerggggpruamn andimaging of 4D Seismic | Time-lapse Analysis
epls.

CEMS P2: Faults, Fractures, (CEMS P3: Advancesin Permian | STGM P4: Faults, Fractures, CEMS P4: Technologies and | CEMS P5: Utilization of Core
and Karst in Carbonate Basin Understanding 2 and Fluids 2 Methods in Carbonate in Carbon ate Reservoir
P Reservoir Characterization2 | Characierization

1voirs
DASP2: Machine Leaming DASP3 Machine Leaming RP P3: Reservoir EMP PLEM Methods 3 GM PL Potential Field
Appications 1 Applcations 2 Cranacterization Applications

SP PT: Least-squares.
Migration and Q-migration

SP P8: Elastic. Diffraction.
and Marchenko Imaging

5P P9: Migration Algorithms 2 | SP P10: imaging Case History | SPP11: Emerging

Technalogies: Case Studies
ances

UNCON P2 ShakeandTight | UNCON P3: Applied SUSPL Earth Science in UNCONP4: Innovative UNCON P5: Pore-scale
Reservoir Charadlerization2 | Geosciences for Shaleand | Action Solutions and Data Science | Techr d Laboratt
Tight Reservoirs 2 Applications in Studies for Characterizing
i Uncomentional Resource | Mudrocks 2
Evaluation 2
INTP7:Inversion Methods | INT PB: Interpretation INT P3: Quantitative INT P10 Reservair INT P11: Case Study:
Methods. interpretation Characerization Structural Modeling
MLDA PS: Seismic MLDA PG Seismic Processing | MLDAP7: Novel Applications 2 | MLDA P8 Seismic Pracessing | MLDAPY: Petrophysical
nterpretation 2 andimaging2 andimaging 3 Analytics and Borehole
[ pti] Appheations

SILIC P2 Reservoir
Characterization of
Siliciclastic Systems 1

SIUCP3 Shallow Marine

MME P Mineral Exploration: | SILIC P4: Shallow Marine SILIC P5: Other Relevant
Sedimentary Systems 1 Geophysics 2 E opics

edimentary Systems 2 Top:

....Integrated Reservoir Characterization

Rock Physics
iliciclastic Systems
eismic Modeling and Theory
Seismic Processing
Special Session
.Structure, Tectonics, and Geomechanics
AAPG, SEG, and SEPM Student Research
Sustainability Energy Development
and Environmental Geoscience
Time Lapse
.Unconventional Resources



3. IMAGE 2023 &%2 B2 it
SRR (8/28) LR ES - TS psEE -

EEEEE—R(8/29) FA-& 0 MLDA 1 CIFE#RE - DURNEE & s -
TR ERESRR(E S -

ErEEE TR (8/30) B4F 08:00 - 09:15 &1 FWI3 (17,2~ MLDA 5 (3%) ~ SS 11(4")
CIFEERE < 09:15 - 10:00 2EBUEH - 10:30 - 11:35 &40 FWI 4 (3¢, 4") [IBE#E -
T4-2:h0 NEF 2 CITE#A K S -

EEE=K(8/31) 4 08:00 - 09:15 &1 FWI7 CIEE#ER 2 » 09:15 - 10:20 28
SEER > 10:30 - 11:35 21 DAS 2 (1%, 2%, 39 ~ SS 18 (4" HFH#HR4 - 201 INT
112", 3% ~ STGM 4 158 K B -

ekt g — KON L2 e B R T/EY5 (Elastic and Multi-parameter
FWI: What 1s Appropriate for Field Data Applications) °

10



2 ~ BRI

SR EH# R R R (FIF RGB BB i/ N REHE A LIS
EEB) SIS S e > i YN B n] o BB ~ SRR ~ iEFHY 4D =M
B~ AYEELERY AL K FWT LAED; -

1. EWICER

F— RN 1435 NEEESEERE 10D BTHE - B REEEa 2 4EEE
Fregak © 4 sROBIRPEEEE - AR AEE /SRR -

FBERRAE—BadE 1) - B ZEik2EUEH - W EEN TR S 88
i fLUE FB B ? IS RIHEE LTI AT R A AT TR » IR BRI R AL BRI B K
BT Fe A ) B TACE g M EEBCE %R BINTSE - J0RE O AR BRI T - 3¢
Fstem 7 EmER G o s e BRHIMRE > FRSALIREERE ? LIREOSIE R
AL E S — AL S AFLPBR R o iR g A2t i LB s A -
A B BRI e —(E B o BRI E -

ARSNGBl SRR eE Ui A E R EPE R ERIEREE - LUk
BLEAN B N BT

1~ 2 RC 2 Mg s < B0 -

11



2. BAHEE

FZH IMAGE &8ty 1% Gretchen M. Gillis 2450 - bl "8 | Rl > REE
2021 4= IMAGE &34t SEG ~ AAPG & SEPM &¥ifi#s » C&E3IET - T, 2
WA » RS FEEAY R B RS A Sl AT IRV HRE - BB GRS SR AR I T8 Tt
BRRIEZDIEHTRERD » BRI R -

Jonathan Arthur 8+ » SEEHERFIEEAH K (American Geosciences Institute, AGI) CEO Y
GRS TS T ARSI MAY B R 2 — PR PR E R HIBRER | (Sustainability and
our Geoscience Enterprise - Exploring our Grand Challenges) ([& 2) ° Arthur fE-HE 2 ERF]
B2 Rt BRI RS AT e BR T A PP e s PR (BB - AT Ry T RIERE S B 2015 47
FEHIAY 17 Bk 8 % I B BE(SDGs) - stER YR PR ENEMER & (SEG) S £ BBk YR HE(AGU)
SYRIEERT (BRI K EEEE) (Capelloetal., 2021)DAK: (HEBRRIEZFEIMTT) (Capello et
al.,, 2023) - fHdg 1 AE]A] U ERRFER AR A E 7 4B 2 e AT A (8 B R HYBRER(E 3) - ZEfA
EEEFERE - FESIE - A FHEER > AR EHREA KUK -

it iR 2] —(E S AN K ER B AR - AT R HEEEMERE - BEE i
NI BEREVEIR T SRR SERERE S - SECE - U B RE IR SR RE S e T
[ETREAY AN FIESERE ST - (S 28 B B e 2 (Abenov et al., 2023) 5 HHY - £E I KON
BB O F I R A A R dR > RS A BIEEREA - BSE LA RANT 7 A SR SR A BUE B T
(&l 4) > FEA B R B EEH R TR E Rt e HAt 2 SR (K (8 5) - iRy RIRNAE R
40 LR A EIGE AN RREREEAVID S - 2. 312 (RERE = o R RS - [# KT
HIESFRE - 3. NPTy RiElE TIE SR E 2R Hala -

IMAE AGI HY3z &5 (Mosher et al., 2023)1 > $2EIFEETE DM EAIREH R £ 2 & B A Ry
DItk R 5P SRR Y EEO R TIFEAON K - FHEHY - i~ FEENTR
BEAE ~ RtrI e & 25 BBt K BB ATk A B A St ER L 22 FH S T e TR AT B ZA HH AL - 15
IR (A e R B2 SR R e TR0 T ZE R B - (B A A /s B HIRITATRE
FIEAE RS - 1€ 2013 S5 2022 5 - EEIAH R RIARESE ST AT R LR
HEAE 729l 22 4% (& 6) > 1735 PRI 2 T S B BRR IR AHBE ER 2T ST ATV B2 AL 3
N A T EREEEA(E 7) -
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Young talent is not joining the mining industry.

Mining engineering graduates, #

600 W Australia

___________________________________ W us?

500 \
: —39%
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Minerals Tertiary Education Council mining engineering university 4th-year enrollment.
‘Mining engine

ouncil of Australia
neral engineering

McKinsey & Company

4~ FEEE AN FTINABEZERN AN BB D > A03EE] ~ NS TAZATH ST 4 N BUE B4 T -
(Abenov et al., 2023)

Mining is not attractive to young talent.

Share of respondents, ages 15 to 30, who would consider working in the following sectors, %

Miring o [T Moo

B Probably would not

c Probably would
onstruction 29 04 -
’ g 2E il I Definitely would

Manufacturing 18 32 31 14
andlngitics 3 3
and logistics

Financial services 15 34 18

Arts and culture 15 21 28 al -
High tech 13 o1 31 20 B

Healthcare

ining Indu

McKinsey & Company

5~ UEZELS [REERASIHYEE < 15 £ 30 AR A\ B E _ il EE w2 = FEAYERF) -
(Abenov et al., 2023)

14



Figure 3.9a: Employment Sector of Master’s Graduates, 2013-2021
Percent of employed graduates

100 T
Other
80
NGO
Construction
60 .
Prof Services
Mining
40 Oil & Gas
Federal Govt
20 State Govt
4YC
0 2YC
2013 2014 2015 2016 2017 2018 2019 2020 2021

The employment destination of master’s geoscience graduates in the U.S. continues to change as the dominance of the oil and gas indus-
try wanes.
American Geosciences Institute. Source: Report on the Survey of Recent Geoscience Graduates 2021

T

6 ~ 2013-2021 SEEIHERRI M ST SR8 A gL e B LR B - BB SR e 3 T E R ==
UET s o (Mosher et al., 2023)

Figure 3.14a: Geoscience Enrollment in the United States, 1955-2022
Students enrolled
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Historical timeline of enrollment by U.S. geoscience programs since 1955.
American Geosciences Institute. Source: AGI Directory of Geoscience Departments Survey 2023

7 ~ 1955-2022 EEHERFFEE SEIRER A S A B (L - (Mosher et al., 2023)
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AT BRI SR E R BN TYRETREES - 1F NEF 2 T SURAYHINE & B T
7 By S - Ellis (2023) F28DAE A0 R 2 BIEOBHUSERY R A SR G EOE 17
FEHY » PR B B FE BRI S 5 2 LM ) S T el R (A FE R R A = SRR
Him S A REGVERE B E e a IR - BEERE S e E Al S R AT RE
R PR EEY) - HHERY - i E e ARy SRR R K FIBUN e A AR K
AL R B SR (B 8) » JHSRERE R R EEEMOK pla R o EAEIEE B
WA Z B HE G Z SRS AT - BB B E B SURAVZREAEEL » KR8
PRER{ESRAV R AR B0 - 1987 FAEPYIREEHIT - BRI E SRiaR - EiF—O
BOKHAR B MY RAS IR R BB EE - 25 IR BT AR SRS AE S 9T%H SR
PETR VRS S =T 4 A TU(E B 8 (Prinzhofer et al., 2018) » fhET&7H4Y 6700 (E1L
Ji 9 RIS R R -

MR (8 A RE IR B KE RSk BRI FRIEE € B2 ERL T E %
AVESRHRE Ry T S E ) > Zhang et al. (2023) $EEIERE) " | ) AUHIERYEDTE - b
Jefeth THEBAM S GELSRNERATT > DIESRIRE K B IR PRI RS - A
KCEERE A A RS ~ JTHE S RAeSCa LR TS &% - Wifa S B HHE
(Kelemen et al., 2021) HYSEHEIR(E 9) - RIELIHTEIAEE T IL BRI BRED ~ At BE AR
By~ FEYEIRE R TREE T50k . RS RN R RS P s ies a1
PRI 72 SRl I\ > ABREE T ERE w LSy 3% -

Geoll 5T EE BTN AELEE MR fHEA S R — R GBS - SABRVEER
TP EE R (B 10) B A E (i S R0V B R BA S0y AR -
Maraggi & Moscardelli (2023b) FF{li 75T - B8 S 82 A0 A1 EE PE 7S EL Y BE iz
BCEABEE RS ST - 25TiRE USGS &R Es T B p5 el g FE L =& L -
Ve AVEE i o ARIBEE ey AU ~ BEAR AT ] DI E 2/ VB WA DA FZ V&R -
BRI BRI S R B P UV E R - LB R I ] DUy SR
VEPRIEER
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4, BRBEIFRY 4D BHIEDH]

g Y T ERRAE R 5 2 KRBT (Low Carbon Solutions/CCS) |, #E{E ER/E - 5 7
BSR4 BEH ek - Uk R B ~ FEEEETI - BOR) - B - B - BN
BREHFEDN - HFF RS 2R REHY Sleipner k(& 11) - RAAE 2020 b EIZ A
SN E By TR bR GE T AT K382 » 748 SINTEF (led CO2 Data Share Consortium)
NHEESHER - B4 4D ZEHIE R (https://co2datashare.org/dataset/sleipner-4d-seismic-
dataset) ° Sleipner J&5—{E % 1) %= BAG FFRURERIBREF5HE - DU DI BUR R
COHFRARHIBE ST = 1€ 1996 FBHIATER IR rEE CO: - MAFEEAE] 800 A RS
KigH » THEHEFEF 100 EE CO.  fE7EA CO 2l » 1994 F1ERI T 3D FR4RENE
g - Z1&AE 1999 ~ 2001 ~ 2004 ~ 2006 ~ 2008 ~ 2010 4473 HINVEH] 3D B HIEHIE RS -
ARG RISC AL RS ~ ERUE ~ JEHFEIPEY - (R R R R A B R AR (Time-lapse Seismic
Cube) » ZERFEHIE RS E R ECADE FHRE A ZE - B 12 BUR 1994 FR48 & 2 2010
4 (EEDHE G (Williams and Chadwick, 2021) » EBER#E AT L Elm - FE
CO: EfFEEVKEBRIFLIR T - SRt 8K 5 FHER Utsira ®fgE 2 J7HaiRixiE - &
EERG CO /KT RIHIHRRY B Ay Utsira THED CO/KPHREVIETE -

Lecerf and Reiser (2023) $2FI{EH 4D ZHIERIEDH COEfFHYPKER - EZADIT 2
TH © BRI EEEEE TR ARRIT T - EIEE RN DU 4 CO. BT/ ER )
25y o Bl 13 BN i AD BB RHE COBERIEHE 0 3 INZE 20%F > B REJIHT LA
0] EAERSRAVEFE A5 (Time Shif)fF 30 A RENEHEE 2 25 - IFHEASE
F COE AR IE R JE R AR - T (B 13- MRS R AR A I s 1 T A2 = M3 A T Y
BS(E 14) - R HRTEOR CO BEIFA BB BN —TEER B - MAE CO:BIFIRENRE 30%3
JIZE 50%HE - 4D EAEREHENSER 0.1 £ 1 ZRIIFREAIZ(E 13) - CO: BF1Z-EHE 50%
DAk TEBEAHY 4D EARRE MIENSE - AR DB 22 2 52 (18 13 FRAEE]) - Hit RalAypk
B o EEbTTE R A TR Ry

1. BENIERGRARET - & 4D SRERE LA M INEIEE DU R ik 75 2205 M R TR
FAHE S AE(E 15) - GUBAEREE RIS - B ZERIEIREL RN ES ~ (EREKT
LR S AR T FE R BRGNS LA R R LD - i 2o AL & (GBS R D288 ) I e DL £
EAEHIESEENGR - DLBRH A F SRR R 2 -

2. FIFHFFRAIEREETT 4D SHefibife o fiseiEr 7 —M 53 TE - ATAHHHE
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https://co2datashare.org/dataset/sleipner-4d-seismic-dataset
https://co2datashare.org/dataset/sleipner-4d-seismic-dataset

PS8 DI IE S AR S BO R o IMERERIEEET TR > LIS
SEDHRNE CO BSRIEHIERNE 16) - B T 4D RFREEESN » 4D MR 27 G a] DUAR T
TR 79 (Normalize Root Mean Square, NRMS)REFE {78

(1—-95)2SN+1+5S?+5Q2ntf;)*SN

NRMS? ~ 4 :
(1+5)2(1 + SN)

S = RMS(monitor)/RMS (baseline)
SN = Signal to Noise, HM#LE
T = Time-Shift, WffEI%
fa = Dominant frequency, F#8
fElE 17 7] PUE H NRMS BURARAHRR - s R EhReEE BRI - A Ay E A MR
f9 NRMS 1H) > tst@ A G oI e o NI EE FHERL - 4D BT (Ultra High

Resolution, UHR) Y CO: &5 » #HE By 30-350 Hz JEAE 0] DMECHIE] 0.1 LU FAYRERIAL S -
{H7E 4D UHR HYPKER AJREF LGS 4D sHIELE -

1F Geosoftware 2\ EIAYEE(T > Brian Russell BI42{EE (FIJFH HampsonRussell #UEE AR
HAJSERY CCUS BT AERAR ) s thHE2(E 18) » 45+ HampsonRussell Y Pro4D K

EHIRSE M (Volume Attribute)ffg » o] DUBRIZZEI1E Sleipner $hk CO»JE A FTIE BV EAH
Fa g2l (Low-Frequency Shadows, LES, [& 19) (Anthony and Vedanti, 2022) -

m
Utsira For}rpation 2

Sleﬂiner ;
JLicense :

CO

Utsira formation
(800 - 1000 m depth)

Sleipner East
- Production and injection wells

Sleipner East Field

11 ~ Sleipner fREHFEIE~EE A LB © Utsira HE007 EF1EE © (Anderson et al.,
2005)
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Norm. Amp. (-}

Norm. RMS Amp. (-)

Norm. RMS Amp. (-}

12 ~ Sleipner ZERFREHIERIER 1994 FAVELREMIE R DL BE Y — S B S A Y RS
Bt o BHE  FATREL COPIR SN S HIEE - B fa(E#R1ey CO:Jg - ik - 8
JE Pl S SRR O PR IRIE) B 7K 24T - N HE: THES 9)& CO. & S aR R OT Rk
N7KSE437R » (Williams and Chadwick, 2021)
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Time Shift v.s. Saturation of CO,
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LEMERIE N - SBAMRIEENIEH 28 © (Ghaderi and Landrg, 2009)
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16 ~ BEAEEEATE 7R ZAEHY CO: BEAIE B AVEIREE A > (140 : 3% AVp/Vp - EHERE
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FNRMS measurement, real 4D data
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Low-Frequency Shadows (LFS) at Sleipner
« A 2002 paper in Geophysics used the Wavelet Transform to identify low-frequency
shadows due to CO, injection at Sleipner:
Case History
Seismic low-frequency shadows and their application to detect CO:

anomalies on time-lapse seismic data: A case study from the Sleipner
Field, North Sea

Emmanuel Anthony” and Nimisha Vedanti®

* By combining Pro4D and the Ham
able to duplicate these results

psenRussell Volume Attributes program, we were quickly

< GeoSoftware™

18 ~ Brian Russell » Geosoftware EJ4% » 742 Hampson-Russell #ia Ayt [E280H A > — »

Ny
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19~ HAZE A BIETR 199419992001 K 2008 4 Bt » 17 CO: 3 A Bh(Inline: 1838)

I - FHESERAVE Y » () 12Hz > ()30 Hz » (¢) (@) Sz (b)Y =5 -

[EIFE F LFS ° LFS £

FE2 12 Hz 92250 » WA 30 Hz JH%% » (Anthony and Vedanti, 2022)
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5. AYEERERY Al

BRI AL RIEBH T BESSERA Lo s B P aa TP A Y R 20 > st 2R
A 4R (Physics-Informed Neural Networks, PINNs) (Karniadakis et al., 2021) 415 4E48 1L
B DA BT AR S, - TR T A BT DA S Bt e 3B B2 () AN AE P (Kabir et al., 2018) » #fEf
THEE AR A R W 2 MR By N RE M4 8 b (Uncertainty Quantification) © Sun et al. (2023) HilZ
TEPRET B E AL B R A 2 AC 4 R (Invertible Neural Network)H-REEME ([
20~ 21) ° [ SEEAY 2R i ST B By st R L OpenFWI 2.0 B RHE(Feng et al., 2023, & 22)
A DL AR a0 InversionNet (Wu and Lin, 2019) #Y ElasticNet » PRI 2R i HERY
7 T TR P TS - (M S R A R ] DA A R e » e DAFEFAE CCUS »
BXES (A RIS 4EIE, » Jordao et al. (2023) HIEFI FHHTHA S #AY Transformer ZE 4%
WIS RS Y I LR R B

Training Phase Prediction Phase

1
DC VAE 1
= 1
I
1
1
]
1
K encoder | | decoder |
size: (509°93) latent space :
Size: 64
MC VAE N { “input data
. iR ]
5 s : LS INN
& I T
" size: (128%1024) latent space ! l’“
Size: 228 R
LS-INN 1
1
m |_| ll Il H d : predmted veloaty model
I
& 2 1
1
compressed model compressed data '

[l 20 ~ F5e 2= i (Latent Space) HERYIRAE o (875 Fy#lll4AH (Training Phase) - [&[45 R TEHITH
(Prediction Phase) © 7EA/I%RHH - Wi{lE 55> H 4Rl Es (Variational AutoEncoders, VAESs)F1—{& o]
AHEAAC PR (INN) 75 ZE 314K - A TEAIE » RIZ &R ER4E (Data Compression) H 4
B52% (DC-VAE)W 4Rt &5 (Encoder) » [ 22 Y AT 25 HE (AR 48R (LS-INN) » DUR R R4
(Model Compression) 9 [H w25 (MC-V AE)AIRE %55 (Decoder) BIBEE—HE » (Sunetal,, 2023)
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6. FWI TAED;

FE R WY T AR > LRSS M E (R B e 2 S By 2 P 1 EFWI 5 MPFWT)»
FEEE RV EHEINEE S N THIRUS: - £ TGS #Hy/rea T - BEAZEEA EFWI > (HE
SR PO 1 S IR RO E R B A R (VAT © 2AHESEHY Vp ~ Vs
A SR RO IR IE - Hf EFWI A AEEE POIRS - tisdeis < A 420y S I
Ko o BT ARG HITEMN - 10 P R RiERE S Z B S LAVO)Y A TRE 2K - &
A YRR RIE B R R % B H S R AT R 5] - 1fii MPEWI (McLeman et al., 2023)AI12
DUG 2 EIHEREHY 7% » HREIR 2 HEA [B] 0 S S R B S A 28 (BRI B
HMRERIFAGE R > 8608 MPEWT > ELg i (5AY SO A SR A AR (R T AP RS
AR (8] 23) -

1 BP H#Y Mad Dog HIFH([E 24a) » ZE{EPHHHA 60 (EffA HE R E 1 Woodside ~ Shell
INE] RS AR FE o B EHEELE 1998 4-{# A Kirchhoff EE-& FiIZEE AL (Prestack Depth-
Migrated, PSDM)ZE J5 {7 #E B 20748 okt (Narrow-Azimuth Towed-Streamer, NATS)ifi#R EIHY -
EE—MHEM Spar 8 P GRHMAAEER - NS EIE S RGN S = H 2
il Y EREIN AR - BEERmE UL - SRS ok - A8 (E i
BELFAETHRIFTIER » FAETE 2016 FF%A T Mad Dog Phase 2 (MD2) > SE%9{57 28 — ([
RV EER - 85PHIREREIG LS 17 RE T T H BRI RS H AR E &
24b WAL EEMEEIER - #359F PIRG4S > RIERIZ R E -

2004 FHEFR 5SS —(E AR E J7 (i REUFE R E(WATS)FE Mad Dog #E1T » [FIHF
fii] (IR IS Az (Reverse Time Migration, RTM) KA [EI#5 fml 4 2R R A S R o B a4 -
TG B AR AT ([ 25) » H A %2 H ARG A S SR RREY - BT 2B &L
R AE » RIEERGAT A ATESE - Mad Dog 1% 2018 FBRIGEREE /R ENHS(Ocean Bottom
Node, OBN)Ef}([&El 26) » OBN ERHEIBEEN 2R AA 10-12 A8 » f&m 2 20 2

HEERT FWI- 2022 58 MR8 R P W HEEFWD i FH ] HE OBN FYERHEE |
AHESS S B SRR (8 27¢) Je EFWI AT YR IS8 271) » e T s T 05 RS
BRIHERETE BT /8 R R -

ERHIENE R R - FREARH - R R R R A S - I ]
&1 - (EFRIEERIEY FWLBC D T 2R AR > 7€ EFWI J57A SRR S HAREY
2% H (F AT 5ERK -



[&] 23 ~ (a) {5 F ELA A R R 2 B M) R (B 47 2R P RS- 3] 2 BRPEEAY » ZK FR 4% RTM
EETEYIHE o (b)FEFHEFIMREDR N FWI B2 0B » K4 RTM IESTE
HIHE o (o)fE HEPIMEEER! - FFH MPFWI &R G455 - (McLeman et al., 2023)

24 ~ (a) Mad Dog JHIH 3D i FlEl - BUrs MR R FEEE AV THES « 41434 %y spar /& L
SEEEFES o SRR MD2 S o EFEHE Ry Mad Dog S FHBRE PG L — HEF[A1EE © (b)
g PG L — H A > (ERE BTSN - 5 i NATS &} - BE Rl - Bk
R o —(EAMEEE R GE - SR B PE  ALARE o (Liuetal, 2023)
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| [a] isotropic

25 ~ Mad Dog WATS Bty EfPG 1L — SR FEIHE - (58 R 2SS RTM /Y
EEREG - () 2005 F-45[H Isotropic) AL » ()2007 H- 2 ELAE M A 14 (VTD Z L R
B> () 2009 FEERHGE DA PE(TTDZR Y - (d)2012 F-2 8 WATS ERHERC TTI 5 -
(Liu et al., 2023)
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26 ~ Mad Dog JHFHEL OBN (B5Eh) 3D AR - hu /K% - SRS - FEEEETHEE
Spar AFEFEELLH) LU MD2 FH(%43)  (b)EHE (Diving Wave)EEHAYZIH » GEERA
[EHVIRBAFEE © (Liu et al., 2023)

d | WATS TOR velocity b OBN 11Hz aFWI velocity C | OBN 20Hz eFWI velocity

27 ~ hlEPEAL — R 2 HEE - A 3D BEREALE - QWATS ERHEA IR HH:
(TOR)ZRFERARY > (b)OBN 11 Hz B2 i HE(A-FWDZEFAY > () OBN 20 Hz EFWI
HERAY > (d)30 Hz WATS RTM E&1&5214% > (¢) 30 HZzOBNRTM EH&1#&54% > (f) 20 Hz

E-FWI 15811 5 A - (Liu et al., 2023)
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