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4 Annual WIT report 2002

Martin Tygel from the Campinas WIT group receives the EAGEs “Conrad Sohkrger Award” in Flo-
rence on June 30, 2002 for his many contributions to unifytiileery of seismic true-amplitude reflection
imaging.

Yonghai Zhang from the Karlsruhe WIT group receives the EAGEs 2002 “Eétvéisind Award” for the
best paper published in Geophysical Prospecting in 2001.

(photos by courtesy of Norman Bleistein)
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Claudia Vanellefrom the Hamburg WIT group receives the 2002 “Shell She-g#ard” in appreciation

of her PhD thesis and her results in the final round of the coitigpe The award is presented to Claudia by
Christoph Matschie (right), State Secretary at the Migifdr Education and Research, and Kurt D6hmel,
CEO of the German Shell. (photo by courtesy of Shell, Germany)
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Preface

Through the help and the continuous support of our spond@$)ave Inversion Technology (WIT) con-

sortium has been successfully existing for six years nowirguhis time, many sophisticated imaging and
modeling methods were developed, implemented, and tegtdtelresearch groups in Berlin, Campinas,
Hamburg, and Karlsruhe. While one sponsor unfortunatdtythe consortium in 2002, we were able to
win WesternGeco and Petrobras as new members, thus ouptegkinwvas available to a total of 12 spon-
sors in 2002.

The successful work within the WIT consortium was once agaiticed and honored in 2002 by the
EAGE at their annual international conference and exluibith Florence (Italy): Martin Tygel received the
renowned “Conrad Schlumberger Award” for his many contidns to unify the theory of seismic true-
amplitude reflection imaging. Yonghai Zhang and his co-axgtheceived the “E6tvds Lorand Award” for
the best paper published in Geophysical ProspectingeshtiCommon-Reflection-Surface (CRS) stack
for common offset”.

On November 28 2002, the Shell She-Study-Award was presented to Dr. Céauvdielle from the
Hamburg WIT team in a ceremonial act at the Hyatt Hotel in Hargl§Germany). The prize was awarded
to Claudia in recognition of her PhD thesis and her resulthénfinal round of the competition. After
successfully defending her thesis in April 2002, Dr. Vam@&lias awarded a grant by the German Research
Foundation (DFG). This grant enables her to continue theares within the WIT consortium as a post-
doctoral researcher.

Dr. Tobias Miuller from the Berlin WIT group was awarded thexfy-Noether Fellowship” of the
German Research Foundation (DFG). He continues his réseara/aves in random media at the Curtin
University in Perth (Australia) in close cooperation witletBerlin WIT group. In Perth he works together
with Prof. Boris Gurevich, one of the world experts on Rocly$tbs.

The WIT group from Hamburg has jointly organized the"liternational Workshop on Seismic
Anisotropy (10IWSA) in cooperation with Prof. Dr. Klaus Hég (Hannover, Germany) and Prof. H. Igel
(Munich, Germany). The meeting took place from Apriffl# April 19" 2002 in Tutzing (Germany). On
occasion of this well-attended workshop a special issueendournal of Applied Geophysics will appear—
the proceedings are currently being compiled by the Ham®igteam with some strong support by Dr.
Ivan PSeiik (Prague, Czech Republic). Publication is schedulegpoing 2003. For further details on
the workshop including links to the workshop program, axgt and workshop presentations, please see
the brief report on the workshop printed in this volume.

Professor Yu. Kravtsov (Institute of Space Research, Bngstademy of Sciences), an Alexander von
Humboldt-Prizewinner, continues his work with the BerlinMgroup. The Karlsruhe group is pleased
to have Professor Mikhail Popov (Steklov Mathematicalitng, St. Petersburg, Russia) as a guest pro-
fessor. Professor Hervé Perroud from IPRA Géophysique, (Raimce) is visiting the Campinas group at
the Computational Geophysics Laboratory at UNICAMP (BjaBrofessor Boris Kashtan (St. Petersburg
University, Russia) continued his close cooperation wigh\WIT group in Hamburg, where he spent four



10 Annual WIT report 2002

months in 2002. Peter Hubral and Jirgen Mann were invitedvi® gresentations on CRS stack at the
annual meeting of the CNPC (Chinese National Petroleum@atipn) which took place during the start
of August in ZhangJiaJdie (China). Peter Hubral is curresiignding a sabbatical at Universidade Federal
do Para at Belém (Brazil).

It is evident that international cooperation and the exgeanf ideas are very important elements of
WIT. We will try to continue in the same way and hope that oyppmrters will keep believing in us, our
ideas and our research for the years to come. On behalf oflalicdlleagues we want to thank our spon-
sors for their support during the past six years.

Claudia Payne, Dr. Jurgen Mann, Thomas Hertweck, and @ptistager
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IMAGING

Menyoli and Gajewski present a workflow for estimating velocity/depth model foe DOBREflection
2000 line. We use the CRS software and classical softwangrémessing, such as poststack and prestack
depth migration for obtaining an accurate depth model ofriherted Foldbelt structures.

Bergler et al. introduce the processing softwazecrs which provides stacked common-offset sections
and wavefield attributes from multi-coverage prestack dat data-driven manner. The processing pa-
rameters are explained in detail to make the useoafs easier.

Mann andHdcht revisit the well-known pulse stretch phenomenon usuakiypdag during normal-moveout
correction. In contrast to conventional NMO, data-driveaging methods based on multi-parameter trav-
eltime approximations like Multifocusing, delayed hypaldbapproaches, or Common-Reflection-Surface
stack are not subject to such effects. This contributioowdises the adaptation of the stacking operator to
the actual reflection response and the behavior of the wéefigibutes along the seismic wavelet.

Chira-Oliva et al. discuss first comparisons between a new fourth-order timelexpansion in terms
of the zero-offset CRS parameters and the more classicarbglic moveout. The numerical examples
suggest that the new fourth-order expression providestartegiproximation to true traveltimes than the
hyperbolic one.

Menyoli et al. present poststack time migrated images of the Donbas Holda@. The unmigrated

stacked section was generated after applying the CRS statthoth The results show that in complex
geology were CMP stacking and the subsequent poststackotidepth migration fails, the CRS stack-
ing and the subsequent poststack time/depth migratiois giggh quality results which are easy to interpret.

Koglin andEwig give a short introduction to a new approach that uses the outeerrected super gathers
obtained by means of CRS attributes for residual staticections. The theoretical background and first
synthetic results are presented.

Perroud et al. describe the use of the Common Reflection Surface (CRS) mdthestimate veloci-
ties from Ground Penetrating Radar (GPR) data. Combinatidhe obtained depth-converted velocity
map with in situ measurements of electrical resistivityl#es to estimate both water content and water
conductivity. These quantities are essential to delinedileration of contaminants from the surface after
industrial or agriculture activities. The method has begpliad to a real dataset and compared with the
classical NMO approach. The results show that the CRS magitmddes a much more detailed velocity
field, thus improving the potential of GPR as an investigataml for environmental studies.

Duveneckpresents a tomographic velocity inversion method basedon@n-Reflection-Surface (CRS)
attributes. The method constructs smooth laterally hgemeous velocity models for depth imaging. It is
demonstrated on a 2D synthetic example.

Schleicher et al.discuss the consistency and stability of a finite-diffeeeacheme for the image wave
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equation for remigration. Numerical tests demonstrateghtine boundary of satisfying the strictest stabil-
ity criterion, the implementational form of the chosen FDeawme is essential to obtain stable result with a
limited numerical error.

Goertz develops an extension to scalar true-amplitude imagingryhé accounts for the vectorial proper-
ties of the elastic wavefield recorded with multicomponesgeivers. With this approach, AVO curves for
all occurring wave modes can be obtained.

Hertweck and Jager investigate various aspects of Kirchhoff migration. Thgw examples of depth
migration with a macrovelocity model obtained by tomogiiaphversion based on CRS stack attributes,
and pre- and poststack migration directly from topograpghlyrief but general overview of advantages and
disadvantages of Kirchhoff migration is presented.

JagerandHertweck give a description ofini 3D, an imaging tool for Kirchhoff true-amplitude migration.
They concentrate on the technical aspects such as ingta)labmpilation and explanation of all relevant
parameters.

ROCK PHYSICS AND WAVES IN RANDOM MEDIA

Shapiro andKaselowgive an extension of the piezosensitivty approach towangs&opic porous rocks
and show its application to metamorphic rock samples fraakihB deep drill hole.

Miiller et al. give an approximate formulation to describe scatteringnathtion for plane waves prop-
agating in weakly inhomogeneous and statistically anigg¢trrandom media. Their calculations are based
on the well-known Rytov approximation which is able to désetthe log-amplitude variance of seismic
primaries. This log-amplitude variance is then directhk&d with the attenuation coefficient. At last they
verified the analytic results by means of numerical expentsne

Saenger et alconsider 3D isotropic fractured media with ellipsoidallirsions. They have numerically
tested effective velocity predictions of different thetirel approaches: The theory for non-interacting
cracks, the Kuster-Toksdz approach, the self-consisteary, the differential effective medium (DEM)
theory and the Gassmann-equation. Additionally, they lsaweied scattering attenuation of the meanfield
predicted by the classical Hudson-approach.

Rothert et al. show the application and a new case study of the Seismicise@&eservoir Character-
ization method (SBRC). Fluid induced microseismic evenhtha german KTB location are analysed in
terms of a diffusive pore pressure relaxation process ierdalestimate hydraulic parameters of the rock.
For the first time, it is possible to study the depth-dependef hydraulic parameters at one drilling site.
Hypocenters of the events are compared with results of 3Batafity measurements. Good correlation are
obtained with structural images which may explain the défe: spatio-temporal evolution features of the
microseismicity. We are able to observe indications of thetld-dependency of hydraulic diffusivity at the
KTB. We observe that rock volumes characterized by largéusivity also show larger reflectivity.

MODELING

Coman and Gajewski present two approaches which increase the efficiency of Jaikfront construc-
tion (WFC) methods. First, for the estimation of traveltswathin cells, they propose a distance-weighted
averaging of extrapolated traveltimes. The extrapolatibtmaveltimes is performed under consideration
of the wavefront curvature. Second, they introduce an iiwsecriterion for new rays. This criterion uses
the difference in wavefront curvature between adjacerg.ray

Kaschwich and Gajewski introduce a new implementation to compute traveltimes foradisotropic
media. To demonstrate the method they give several nunhekamples.

Saengershows that the rotated staggered grid (RSG) can be applidtetuelocity-stress formulation
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of the viscoelastic wave equation and to the displacemeesssformulation of the elastic wave equation
for anisotropic media. In both cases the implementatioh@RSG expands the range of applications.

Soukina et al. present a joint inversion af P- and ¢S-waves in homogeneous weakly anisotropic me-
dia using a linear formalism for botjP- andq.S-waves. If the observeglS-wave polarisation vectors are
introduced into the inversion, the tomographic relatiomsgfS-waves can be linearised and are thus for-
mally identical to those fog P-waves. Numerical results for a homogeneous transversedsopic model
show that the full elastic tensor can be reconstructed.

Vanelle and Gajewski are currently extending their traveltime based strategyafoplitude preserving

migration to anisotropic media. In this paper they desctiteedetermination of geometrical spreading
from traveltimes in the anisotropic case. This method istam a hyperbolic traveltime expansion that
also serves for the interpolation of traveltimes. They g@eeral examples to demonstrate the technique.

Novais and Santosshow how the medium symmetry in the 2.5-D situation can bd ts@ccelerate the
finite-difference computation of 3-D wave propagation bgpaated 2-D FD modeling in the out-of-plane
Fourier domain. They derive a criterion for the wavenumhenmation that realizes the inverse Fourier
transform and demonstrate the quality of the process by rnoatexamples.

OTHER TOPICS

Gajewski and Vanelle were co-organisers of the Tenth International Workshop eisric Anisotropy
(10IWSA) sponsored by the WIT consortium. They give a brégfart on the workshop.

Vanelle summarises analytic expressions for properties of amipmrmedia with elliptical symmetry.
Based on these formulae, computer codes for the calculafidgraveltimes and geometrical spreading
in homogeneous elliptically anisotropic media, as well@sréflection and transmission coefficients be-
tween two half-spaces with elliptical anisotropy are afali. These codes can be used for the evaluation
and verification of the results from other programs, e.g.tfe computation of traveltimes or AVO curves.

SantosandTygel introduce the new concept of Reflection Impedance for elastidia, which generalizes
the Acoustic Impedance function, and show how to use it fpraximate the P-P reflection coefficient and
AVO inversion purposes.

Biloti et al. present a new strategy to smooth plane curves, filtering bitewoise as well as suppress-
ing outliers. The key idea is to optimally adjust a cubic selto the data in a least-squares sense. Some
examples are provided to illustrate the wide applicabditthe method to geophysical problems.



The Wave Inversion Technology (WIT)
Consortium

The Wave Inversion Technology (WIT) Consortium was esshigd in
1997 and is organized by the Geophysical Institute, Kanstuniversity,
Germany. It consists of four working groups, one at Karlsrumiversity
and three at other universities, being the MathematicapBGgsics Group
at Campinas University (UNICAMP), Brazil, the Seismics fsBeology
Group at the Free University (FU) in Berlin, Germany, and Applied

W/ AT Geophysics Group (AGG) of the Hamburg University, Germaie WIT

Consortium offers the following services to its sponsojyfResearch as de-
scribed in the topic “Research aims” below; b) Deliverapt@gechnology

transfer and training.

RESEARCH AIMS

The ultimate goal of the WIT Consortium is a most accurateedficient target-oriented seismic modeling,
imaging, and inversion using elastic and acustic methods.

Traditionally, exploration and reservoir seismics aimthatdelineation of geological structures that con-
strain and confine reservoirs. It involves true-amplitudaging and the extrapolation of the coarse struc-
tural features of logs onto space. Today, an understandiegierging on how sub-wavelength features
such as small-scale disorder, porosity, permeabilityd fhgturation, etc. influence elastic wave propaga-
tion and how these properties can be recovered in the sensaeshmplitude imaging, inversion, and
effective media.

The WIT Consortium has the following main research direeiehich aim at characterizing structural and
stratigraphic subsurface characteristics and extrapgléihe grained properties of targets:

1.

2
3
4
5.
6
7
8

Macromodel-independent multicoverage zero and finfeebSimulations.

. Macromodel determination.
. Seismic image and configuration transformations (dafaping).

. True-amplitude imaging, migration, and inversion.

Seismic and acoustic methods in porous media.

. Passive monitoring of fluid injection.
. Fast and accurate seismic forward moelding.

. Modeling and imaging in anisotropic media.

COMPUTING FACILITIES

In Karlsruhe, the research project uses computer faailitiat consist of mainly Hewlett-Packard (HP),
Silicon Graphics (SGI), and Linux workstations. These awworked with a local compute server, a SGI
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Origin 3200 (6 processors, 4GB shared memory). For largeestomputational tasks, an IBM RS/6000
SP-SMP (256 nodes + 52 nodes) and a Fujitsu VPP 5000 arelaeailacampus. If there is still a request
for more computing power, a Cray T3e (512 nodes), a NEC S2;48d a Hitachi SR8000 (16 nodes)
can be used via ATM networks at the nearby German Nationai®omputing Center (HLRS) in Stuttgart.

The Hamburg group has access to a 16 nodes (8 CPUs and 8 GB\BACI§X-6 supercomputer at the
German Computer Center for Climate Research (Deutscheskdichenzentrum, DKRZ) for numerically
intensive calculations. Additional computer facilitieensist of several SUN workstations and Linux PCs.

The Geophysical Department of the Free University of Benks excellent computer facilities based
on Sun- and DEC-Alpha workstations and Linux PCs. Moredbere exists access to the parallel super-
computer Cray T3m (256 proc.) of ZIB, Berlin.

The research activities of the Campinas Group are carriethdlie Mathematical Geophysics Labora-
tory. The Lab has many PC Linux workstations and Sun Ultr&®@/orkstations connected by a dedicated
network, suitable for parallel processing. For large-segplications, the Lab has full access to the Na-
tional Center for High Performance Computing of Sdo Paulat maintains, among other machines, an
IBM RS/6000 9076-308 SP (43 nodes) with 120GB of RAM. Alsoilade are seismic processing soft-
ware packages from Paradigm and CGG.

WIT PUBLIC RELATIONS COMMITTEE

| Name University Area
Peter Hubral Karlsruhe WIT headquarter
Claudia Payne Karlsruhe WIT headquarter
Thomas Hertweck Karlsruhe WIT report & WIT CD-R
Ingo Koglin Karlsruhe WIT report & WIT CD-R
Christoph Jager Karlsruhe WIT homepage manager
Yonghai Zhang Karlsruhe WIT seminar organizer
Jirgen Mann Karlsruhe WIT poster organizer

STEERING COMMITTEES

Internal External
Name University Name Sponsor
Steffen Bergler Karlsruhe Jurgen Meister BEB
Dirk Gajewski Hamburg Glyn M. Jones Chevron
Thomas Hertweck Karlsruhe Paolo Marchetti ENI/AGIP
Peter Hubral Karlsruhe Buzz Davis Landmark
Christoph Jager Karlsruhe Jurandyr Schmidt Petrobras
Axel Kaselow Berlin Paul Krajewski Preussag
Jurgen Mann Karlsruhe Walter Soellner PGS Geophysical
Claudia Payne Karlsruhe Christian Henke RWE-DEA
Jorg Schleicher Campinas Leon Hu Saudi Aramco
Sergei Shapiro Berlin Paul Williamson TotalFinaElf
Ekkehart Tessmer Hamburg Henning Trappe TEEC
Martin Tygel Campinas Alfonso Gonzalez WesternGeco




WIT research personnel

Steffen Bergler received his diploma in geophysics from Karlsruhe Uniugrsi February 2001. Cur-
rently, he is working as a research associate at Karlsrulieetsity on the the implementation of the CRS
stack for finite offset and the 3D CRS stack. He is a member cBDEAGE, and SEG.

Ricardo Biloti received his B.Sc. (1995) and M.Sc. (1998) in Applied Math&as from the State Univer-
sity of Campinas (UNICAMP), Brazil, where he is a PhD studsnte 1998. In his PhD thesis he has been
developing a macro-model velocity independent inversi@thmd. He has worked with CRS (Common
Reflection Surface) type methods and developed a technigestimate some seismic attributes without
the knowledge of macro-model velocity. He is also interstefractals. He is a member of SIAM and
SEG.

Stefan Buskereceived his diploma in geophysics (1994) from Frankfurisgrsity. From 1994 until 1998,
he worked as research associate at Frankfurt Universitiyfram 1998 until 1999 he was with Ensign Geo-
physics Ltd. (Depth Imaging Department) in London. Sinc898e is a university staff member at the
Free University of Berlin. His research interests includsmic modeling and inversion, deep seismic
sounding and parallel programming. He is a member of DGG ak@EHE

Pedro Chira-Oliva obtained a master degree of Geophysics in Seismic MethodsFederal University
of Para (Belem, Brazil). He started his PhD studies at thepBgsical Institute, Karlsruhe University.
Currently, he is working on 3D CRS stack. His interests arermaelocity model independent imaging
and seismic image wave methods.

Radu-Aurel Coman (now with TEEC) received his Diploma (1995) in geophysiamirthe University

of Bucharest. From 1995 until 1996, he worked as researdbtassat Geoecomar Bucharest and also
specialized in geology at the University of Bucharest. Aftes, he spent two years at the Westfalische
Wilhelms-Universitat Minster. Since 1999 he is a Ph.D. stucit the University of Hamburg. His inter-
ests are traveltime computation and Kirchhoff migratioe.isla member of EAGE and SEG.

Erik Ewig is currently writing his diploma thesis at the Gephysicadtitute, Karlsruhe University. He
works on the improvement of the CRS stack by means of resgdatit corrections.

Dirk Gajewski received a diploma in geophysics in 1981 from Clausthal et University and a PhD
from Karlsruhe University in 1987. Since 1993, he has besoaate Professor (Applied Geophysics)
at Hamburg University. After his PhD, he spent two years anfatrd University and at the Center for
Computational Seismology at the Lawrence Berkeley Lab irk8ey, California. From 1990 until 1992,
he worked as an assistant professor at Clausthal Techniiatidity. His research interests include high-
frequency assymptotics, seismic modeling, and procesdisgismic data from isotropic and anisotropic
media. Together with Ivan Psencik, he developed the ANRAYgmEm package. He is a member of
AGU, DGG, EAGE, and SEG, and serves as an Associate EditoaGémphysical Prospecting (section
anisotropy).

Alexander Goertzreceived his diploma in Geophysics in 1998 and his Ph.D. 82Zfbm Karlsruhe Uni-
versity. His research interests include true-amplitudensie imaging of multicomponent data and AVO
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inversion. He is currently a research fellow with Free Ursity Berlin where he focuses on predictive
imaging in large-diameter long-distance tunneling. Henseanber of SEG and AGU.

Zeno Heilmann received his diploma in Geophysics from the University oflgaihe (TH) in October
2002. Since November 2002 he has been a research assotieesstophysical Institute, Karlsruhe Uni-
versity. Currently he works on the development of the comredlection-surface (CRS) stack, focusing
on the influence of the top surface topography.

Thomas Hertweckreceived his diploma in Geophysics in May 2000 from Karlgrumiversity, Germany,
where he passed the exams with distinction. His thesis dathlttrue-amplitude migration, demigration,
and modeling by demigration. Since August 2000, he has beesearch associate and teaching assistant
at the Geophysical Institute, Karlsruhe University. Si@€@1, he is jointly responsible for the adminis-
tration of the computer systems at the Geophysical Institdis fields of interest are numerical analyses,
development of seismic software (especially on Linux systend parallel shared-memory machines),
seismic ray theory, and seismic (true-amplitude) imag@grrently, he focuses on the implementation of
true-amplitude (de)migration software and the applicatio real data with rugged topography. He is a
member of EAGE and SEG.

German Hdécht received his diploma in geophysics in 1998 from Karlsruhévehsity. Since 1998 he
has been a research associate at Karlsruhe Universityntdigsts are macro velocity model independent
imaging methods. He is member of the SEG.

Peter Hubral received an M.Sc. in 1967 in geophysics from Clausthal Tieethivniversity and a Ph.D. in
1969 from Imperial College, London University. Since 1986 has been a full Professor of Applied Geo-
physics at Karlsruhe University specialising in Seismic/&/Rield Inversion. During 1970-73 he was with
Burmah Oil of Australia and from 1974 to 1985 he was with ther@mn Geological Survey in Hannover.
He was a consultant in 1979 with AMOCO Research and, duril@341984, a PETROBRAS-sponsored
visiting professor in the PPPG project at the Universidagderal da Bahia in Brazil. In 1995-1996 he
was an ELF- and IFP-sponsored visiting professor at theéssity of Pau, France. He received EAEG'’s
Conrad Schlumberger Award in 1978 and SEG's Reginald Fdssefward in 1979. He is a member of
DGG, EAEG and an honorary member of the SEG. Peter Hubralidvied in most of WIT’s activities,

in particular those including research on image resolutiorage refinement, image attributes, multiple
suppression, incoherent noise suppression, true-ardelitnaging, interpretative processing, and image
animation.

Christoph Jager received his diploma (with distinction) in Geophysics irbReary 2002 from Karlsruhe
University. His thesis was about true-amplitude migratol demigration and its implementation. Since
March 2002, he has been a research associate at the Geaplhysitute in Karlsruhe. He is currently
working on the efficient implementation and the applicat@ntrue-amplitude (de)migration software.
Christoph is also responsible for the maintenance of the Wimepage. He is a member of EAGE and
SEG.

Tina Kaschwich received her diploma in 2000 in geophysics from Hamburg ehsity. Since 2001 she
is a Ph.D. student at the University of Hamburg. Her reseaniehests are ray method and migration in
anisotropic media. She is a member of EAGE.

Axel Kaselow received his diploma (M.Sc. equivalent) in Geology from IKarhe University in April
1999. Since then, he has been a research associate at thieySieaplinstitute, Karlsruhe University, and
became a member of WIT’s internal steering committee. Inudan2002 he joined WIT’s rock physics
group in Berlin. His research interests are 4D modeling amo#t physics, and the development of rock
physical software. He is currently working on seismic pmipe of porous and fractured rocks under
stress, especially on the dependence of seismic velooitigmore fluid pressure. He is a member of the
SEG and EAGE.
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Ingo Koglin received his diploma in geophysics in 2002 from Karlsruhévehsity. Since 2002 he has
been a research associate at Karlsruhe University. Hiargsénterests include preparation and applica-
tion of seismic wave field attributes obtained by the CRSkst&te uses the attributes for inversion and
to improve imaging. A second field of interest is the improeatrof the CRS stack by means of residual
static correction. He is a member of SEG.

Oliver Kriiger is a diploma student. Presently, he is working in the modgdiroup at the Freie Universitat
Berlin. His thesis is about accuracy of numerical modelireghods.

L.W.B. Leite: Professor of Geophysics at the Graduate Course in Geahgsid member of the Depart-
ment of Geophysics of the Federal University of Para (BelBrazil). His main emphasis at the present
time is seismic wave propagation in thin layers for decoutioh and inversion problems.

Stefan Luethreceived his Diploma in geophysics from the TU Clausthal igist 1996. His thesis was
on numerical and methodical investigations on diving waadgraphy. In 2000 he received his Ph.D.
from the FU Berlin. His research interests include refac8eismic data interpretation, seismic process-
ing and integration of geophysical and geodynamic data.

Jirgen Mann received his diploma in geophysics in 1998 from the FacultPloysics, Karlsruhe Uni-

versity, with a thesis on Seismic Image Waves. In 2002, heived a doctorate in natural sciences (with
distinction), again from the Faculty of Physics in Karlseuhlvith a thesis on the Common-Reflection-
Surface Stack method. Since 1998 he has been a researctagsab&arlsruhe University, since 2001 he
is assistant to Prof. Peter Hubral. His fields of interestsaismic reflection imaging methods, especially
data-driven approaches based on kinematic wavefieldatsbHe is member of the EAGE and the SEG.

Elive M. Menyoli received his diploma in Physics with specialization in Geggics in 1998 at the Univer-
sity of Gottingen. From April 1998 until November 1998, hesamith the German Geological Survey in
Hannover. Since December 1998 he is a Ph.D. student at tlvetdity of Hamburg. His research interest
is in Kirchhoff migration of P-SV converted waves.

Alex Muller is a graduate student currently working on the implememnadf the 3D CRS stack. His main
task is the development of efficient search strategies ethht-parameter moveout surface used in the
3D CRS stack.

Tobias M. Miller received a diploma in geophysics in 1998 from Karlsruhe ®Ersity and his Ph.D. in
2001 from Freie Universitat Berlin. His research inter@sttude the theoretical and numerical description
of seismic wave fields in randomly inhomogeneous (porosjelanedia.

M. Amélia Novais received her M.Sc. in Mathematics from the Brazilian Ingé&tof Pure and Applied
Mathematics (IMPA) in 1993 and her PhD in Applied Mathermafiom State University of Campinas
(Unicamp) in 1998. Since 1996, she has been a professor firdvieatics at the Federal University of Sao
Carlos (UFSCar), Brasil. She has joined Unicamp in April 208ler research interests focus on partial
differential equations and include seismic forward imggiim particular, she works with finite differences
to obtain the solution of the acoustic and elastic wave éogas well as with the Born and Kirchhoff ap-
proximations. Presently, she also studies image-wavetiegsa She is a member of SEG, EAGE, SBGH,
SBMAC, and SBM.

Robert Patzigreceived his diploma in geophysics from Braunschweig. éndipoma thesis he developed
a digital filter for the detection of the Stoneley-wave (Hwie seismics) by combination of a prediction
filter and the envelope of the wave. 1999 he received his RbrDLocal earthquake tomography in the re-
gion of Antofagasta (Chile)". Next he applied CRS stackimg seismic profile from the northern Chilean
coast. His actual research interest is localizing acoestiissions with respect to the influence of seismic
anisotropy and poor recording conditions (i.e., only oimgtof receivers in a single borehole).
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Claudia Payne has been Peter Hubral's secretary for 11 years. She is irgeharall WIT admin-
istrative tasks, including advertising, arranging megtinetc. Phone: ++49-(0)721-608-4443, email:
Claudia.Payne@gpi.uni-karlsruhe.de

Carlos Piedrahita received a B.Sc. in mathematics from UNAL of Colombia, anel #hSc. in mathe-
matics from SUNY at Buffalo in 1986. He has worked in the latory of geophysics and the material
science group of ICP, the research group of ECOPETROL sif88.1Currently he is working toward
his Ph.D. at the State University of Campinas, Brasil. Hesth subject is ray tracing using continuation
procedures trying to extend these methods to complex stegt His interests are in numerical methods
and continuum mechanics.

Rodrigo Portugal received his B.Sc. (1995), M.Sc. (1998), and PhD (2002) ipli&d Mathematics from
the State University of Campinas (UNICAMP), Brasil. In higesis he studied wavefront construction
in the 2.5D situation and its application to the four Kirclffrmperations, namely: modeling, migration,
demigration and demodeling. Currently he is an associatareher of the Department of Geology and
Natural Resources (DGRN) at UNICAMP. His research intsriesiude wavefront propagation, numerical
analysis, seismic imaging and inversion.

Jan Rindschwentneris a diploma student. Presently, he is working in the reseciaracterization group
at the Freie Universitat Berlin. His thesis deals with estimg the global permeability tensor.

Elmar Rothert received his diploma in Geophysics in 1999 from the Uniwgref Gottingen. In his
diploma thesis he studied the scattering of teleseismi@wavsmall-scale heterogeneities in the crust and
lithosphere below the seismic receiver array GRF in Germ@mgce January 2000 he is a Ph.D. student of
Prof. Shapiro at the Freie Universitéat Berlin. Currentky,focuses on the reconstruction of permeability in
heterogeneous, anisotropic, fluid-saturated media fralmded microseismicity. He is a member of AGU,
EAGE, and SEG.

Erik Saengerreceived his diploma in Physics in March 1998 and his Ph.DNamember 2000 from the
University of Karlsruhe. Since January 2001 he has beenearels associate at the Freie Universitat
Berlin. Currently, he focuses on Finite Difference modglof fractured materials at the Geophysical In-
stitute, Free University Berlin. He is member of the DGG, DBEG, and EAGE.

Lacio Tunes Santosreceived his B.Sc. (1982) and M.Sc. (1985) in Applied Mathtes from the State
University of Campinas (UNICAMP), Brazil. In 1991 he earrt@d PhD in Electrical Engineering also
from UNICAMP. From 1985 to 1988 he was employed as a Teachisgjstant at the University of Sao
Paulo (USP). Since 1988 he has been working for UNICAMP, dissin Assistant Professor and after 1999
as an Associate Professor. From 1994 to 1995 he visited Ribeetdity as a postdoc researcher and in
1998, 1999 and 2001 he was a visiting professor at the Geagathysstitute of Karlsruhe University (Ger-
many). His professional interests include seismic modedind imaging as well as nonlinear optimization
and fractals. He is a member of SBMAC (Brazilian Society ofrpoitaional and Applied Mathematics)
and SEG. His present activities include the developmenewafapproximations for the P-P reflection coef-
ficient, alternative attributes for AVO analysis, and firdiéerence methods for the eikonal and transport
equations.

Jorg Schleicherreceived his "Vordiplom" (B.Sc. equivalent) in 1985 and'tidplom” (M.Sc. equivalent)

in 1990 from Karlsruhe University in Physics. In 1993, heeiged his Dr. rer. nat. (PhD equivalent) in
Geophysics, also from Karlsruhe University. From 1990 185, :ie was employed as a scientific collabora-
tor at the Geophysical Institute of Karlsruhe Universityofa September 1995 to September 1996, he was
a visiting scientist at the Institute for Mathematics, Btats, and Computer Sciences of State University of
Campinas (IMECC/UNICAMP) in Brazil with joint grants frorhé Brazilian National Council for Scien-
tific and Technological Development (CNPq) and from Alexanebn Humboldt foundation. Since Octo-
ber 1996, he has been employed as an Associate Profess@pbedMathematics at IMECC/UNICAMP.

In 1998, he received SEG's J. Clarence Karcher Award. Hisare interests include all forward and in-
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verse seismic methods, in particular Kirchhoff modelind amaging, amplitude-preserving imaging meth-

ods, ray tracing, and model-independent stacking. Deta#pects lay in questions like, for example, how
to control amplitudes and boundary effects in differendkif seismic imaging methods and on how to

efficiently perform true-amplitude imaging. Moreover, ppaf his research interests are directed towards
the extraction of additional useful image attributes fragismiic data. His most recent activities include

research on the resolving power of Kirchhoff migration amdhow to make the image wave equation a

practical imaging tool. He is a member of SEG, EAGE, DGG, SB®fl SBMAC.

Uwe Schlifkowitz is currently writing his diploma thesis at the Geophysicatitute, Karlsruhe University.
He works on the improvement of the Common-Reflection-Serf@RS) stack by developing a formula
for time migration in Common-Offset (CO) CRS stack.

Sergei Shapiroreceived his M.Sc. in 1982 from Moscow University and thelPhn 1987 from All
Union Research Institute of Geoinformsystem (AURIG) in s, both in Geophysics. During 1982-
90 he worked for AURIG as a research geophysicist. In 19971%® was a senior research scientist at
the Geophysical Institute of Karlsruhe University, Germaifihe first two years of this time he was an
Alexander von Humboldt fellow. From January to August 199¢ was a Heisenberg associate-research
professor. Since September 1997 till January 1999, he wals préfessor in Applied Geophysics at the
Nancy School of Geology, France, where he was cooperatittg®@®CAD consortium. Since February
1999 he has been a full professor of Geophysics at the Freetdity of Berlin, where he leads a research
group in Seismology. His interests include exploratiossgilogy, rock physics, and forward and inverse
scattering problems. He is a member of SEG, EAGE, AGU, and DGG

Christof Sick is a Ph.D. student and research associate at the Freie bitdeéBerlin. Presently, he is
working in the random media group and the SFB267. His dipltmeais was about the analysis and mod-
eling of the dynamics of spatio-temporal signals.

Svetlana Soukinareceived her diploma in geophysics in 1995 from St. PeterBtate University, Russia.
Until 1999 she was a research scientist in the Institute g6k at St. Petersburg State University. Since
1999 she is a Ph.D. student at the University of Hamburg. HEsearch interest is the computation of
traveltimes in anisotropic media.

Sebastian Sperlichis a diploma student. Presently, he is working in the resecl@aracterization group
at the Freie Universitat Berlin. His thesis deals with ineldienicroseismicity.

Miriam Spinner is currently writing her diploma thesis at the Geophysioatitute, Karlsruhe University.
She works on an extension of true-amplitude migration tesicer topographic variations in 2D and 3D.

Ekkehart Tessmerreceived an MSc in 1983 in geophysics from Hamburg Univeesitd a PhD in 1990
from Hamburg University. Since 1990, he has been senioarekescientist at the Institute of Geophysics
at Hamburg University. Since 1994, he has a university gtagition. His research interests include ex-
ploration seismology, seismic and electromagnetic waepggation simulation, and migration. He is a
member of DGG, EAGE, and SEG.

Martin Tygel received his B.Sc. in physics from Rio de Janeiro State Usityein 1969, his M.Sc. in
1976 and PhD in 1979 from Stanford University, both in Math&éos. He was a visiting professor at the
Federal University of Bahia (PPPG/UFBa), Brazil, from 1981983 and at the Geophysical Institute of
Karlsruhe University, Germany, in 1990. In 1984, he joinedr(inas State University (UNICAMP) as an
associate professor and since 1992 as a full professor itiepjlathematics. Professor Tygel has been
an Alexander von Humboldt fellow from 1985 to 1987. In thatipe, he conducted research at the Ger-
man Geological Survey (BGR) in Hannover. Since 1995, he bas president of the Brazilian Society of
Applied Mathematics (SBMAC). In 2002, he received EAGE 3@l Schlumberger Award. His research
interests are in seismic wave propagation and processidgding imaging, migration and inversion. This
includes the development of imaging, migration and inwersilgorithms, that possess a sound wave the-
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oretical basis and can as well be applied to practical probleHis recent publications have been in the
study of amplitude aspects of seismic data, namely trueliardp depth migration and migration to zero

offset (MZO). He is also working in kinematical imaging byasking multi-coverage data, as for example
by the common reflection element (CRE) method. He is a menfl®E6&, SBGf, and SBMAC.

Claudia Vanelle received her diploma in physics in 1997 and her Ph.D. in 2B6&) from the University
of Hamburg. Since 1997 she has been a research associatelatitkersity of Hamburg and since 1998
at the Institute of Geophysics in Hamburg. In 2002 the Shiedl-Study-Award was bestowed upon her in
appreciation of her Ph.D. thesis. Her scientific interestsi§ on true-amplitude migration and anisotropy.
She is a member of EAGE and SEG.

Mi-Kyung Yoon receeived her diploma from the TU/FU Berlin in 2001. Sinc@P8he is working as a
Ph.D. student within the imaging group of the FU Berlin on gimg in random media. She is member of
DGG, EAGE and AGU.

Yonghai Zhang received the Master Degree of Science in Theoretical P&ysien Lanzhou University

in P.R.China in June 1991. Until October 1993, he has beekinggs teaching assistant in the Physics
Department of Lanzhou University. From November 1993 uBgiptember 1999, he has been working as
lecturer. He is now a PhD student at the Geophysical InstatiKarlsruhe University where he works on
the Common-Reflection-Surface (CRS) stack for rugged tagayy. In May 2002, he received with his
co-authors the EAGE “E6tvds Lorand Award” for the best pgpéslished in Geophysical Prospecting in
2001. He is a member of EAGE and SEG.
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BEB Erdgas und Erddl GmbH
Postfach 51 03 60

D-30633 Hannover

Germany

Contact: Dr. Jurgen Meister

Tel: 49-511-641-2186

Fax: 49-511-641-1020

email: Juergen.Meister@beb.de

BEB

Unternehmen Erdgas

Chevron Petroleum Technology Co.
6001 Bollinger Canyon Rd

San Ramon, CA 94583

USA

Contact: Dr. Glyn M. Jones

Tel: 1-925 842-6499

Fax: 1-925 842-2076

email: gmjo@chevron.com

L

Chevron

ENI S.p.A. AGIP Division

Geological and Geophysical Research &
Development Departement

Via Emilia 1

20097 San Donato Milanese Ml

Italy

Contact: Mr. Cristiano Salino

Tel: 39-02-520 63743

Fax: 39-02-520 63896

email: cristiano.salino@agip.it

Emni

Landmark Graphics Corp.
7409 S. Alton Court, Ste. 100
Englewood, CO 80112

USA

Contact: Mr. Buzz Davis

Tel: 1-303 4883045

Fax: 1-303 7960807

email: BUDavis@Ilgc.com
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Petroleo Brasileiro S.A.—Petrobras
E&P Corp./EXPITG

Av. Republica do Chile, 65
20035-900 Rio de Janeiro—RJ
Brasil

Contact: Dr. Jurandyr Schmidt

Tel: 55-21-534-2690

Fax: 55-21-534-4013

email: jschmidt@petrobras.com.br

PETROBRAS

Preussag Energie GmbH
Waldstr. 39

D-49808 Lingen

Germany

Contact: Mr. Paul Krajewski
Tel: 49-591-612381

Fax: 49-591-6127000

email: P.Krajewski@preussagenergie.com

PREUSSAG
ENERGIE

PGS Geophysical

P.O. Box 354

Strandveien 4

1326 Lysaker

Norway

Contact: Dr. Walter Soellner
Tel: 47-67514511

Fax: 47-67526640

email: Walter.Sollner@pgs.com

RWE-DEA AG fiir Mineraldl und Chemie
Postfach 600449

D-22204 Hamburg

Germany

Contact: Dr. Christian Henke

Tel: 49-40-6375-2739

Fax: 49-40-6375-3384

email: Christian.Henke@rwedea.de

Saudi Aramco

Geophysical Research & Development Division

P.O. Box 8073

Dhahran 31311

Saudi Arabia

Contact: Dr. Mohammed N. Alfaraj
Tel: +966-8747262

Fax: +966-38731020

email: farajmn@mail.aramco.com.sa

dJagouull gSoljl
Saudi Aramco
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TotalFinaElIf Exploration UK plc
Geoscience Research Centre
33 Cavendish Square

London W1G OPW
UK
Contact: Dr. Paul Williamson

Tel: —
Fax: —
email: Paul.Williamson@tfeeuk.co.uk

Trappe Erddl Erdgas Consulting
Burgwedelerstr. 89

D-30916 Isernhagen HB
Come TEEC
Contact: Dr. Henning Trappe

Tel: +49-511-724-0452

Fax. +49-511-724-0465

email: trappe@teec.de

Western Geco

10001 Richmond Ave

Houston, TX 77042-4299

USA

Contact: Mr. Alfonso Gonzalez/Mr. Luis Canales
Tel: 1-713-689-5717 WesternGeco
Fax. 1-713-689-5757

email: agonzalez15@houston.westerngeco.slb.com
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