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Preface

The year 2008 was globally characterised by turbulence. The oil price has undergone changes leading to
extremes on both ends, with neither of them being predicted by analysts. Similar developments could be
observed on the stock market. In contrast to the current economical turbulence, the WIT consortium can
look back to a steady and successful year 2008.

With eighteen sponsors, we have reached a historical high. This is the largest number of sponsors we
have had since the consortium was established in 1997. In addition to the funding from our sponsors, all
WIT research teams are supported through governmental and public agencies as well. This support not only
covers staff salaries, infrastructure, computers, and CPU time on high performance computing systems, but
it also provides for dedicated research projects. All of these contributions enable us to maintain an excellent
and creative research environment.

Not surprisingly, these conditions are also very attractive for students. Thanks to close cooperation
with our sponsors, our students not only receive a high level education but also have the opportunity to
gain insight and experience working for the exploration industry.

As in previous years, WIT researchers were very active in 2008. They have participated in many
meetings, workshops, and conferences including the EAGE and SEG annual meetings, as well as given
invited presentations. You can find a detailed account of our activities and publications in 2008 on the WIT
web site at www.wit-consortium.de

The 2008 Annual Report contains the results of our work. You will find not only a continuation and
maturation of previous results but also new topics on leading edge methods for modelling and imaging
in acoustic and elastic media. The further development of the CRS work-flow also plays a major role in
the report. Considerable progress has been made on the use of CRS attributes for multiple suppression
and the potential of partial CRS stacks for amplitude-preserving data regularisation and pre-stack data
enhancement. For the second year now, you will find research results on full wave form inversion. We have
also continued our work in the field of imaging with passive seismics. Finally, the topic of converted waves
was picked up by the Hamburg and Campinas WIT teams. It will take on a prominent role in the future; as
will the research related to wave-equation migration.

The year 2008 also held a number of intense collaborations between the WIT research teams as well
as between WIT research teams and sponsors. Visits of sponsors and internships of students have led to
fruitful activities. A detailed account of the collaborations will be given during the 2009 Annual Meeting.
In the future, we will also document such activities on the WIT web site for convenience. To achieve this
goal, a major overhaul of the WIT web site is planned for 2009.

The support we receive through the WIT consortium has played a significant part in the research doc-
umented in this report. It helps us on our mission to perform leading edge research in seismic exploration
and to educate the next generation of geophysicists. On behalf of all WIT research teams, I want to express
our sincere appreciation for your continuous support on this mission.

Dirk Gajewski
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Summary: WIT report 2008

IMAGING

Amazonas et al. apply the complex Padé approximation to the acoustic wave equation for vertical trans-
versely anisotropic (VTI) media to derive a more stable FD and hybrid FFD/FD migration for such media.
Synthetic examples demonstrate the improved stability of the complex migration algorithms as compared
to their real counterparts.

Amazonas et al. implement SSPSPI and complex Padé FFD migrations using the amplitude corrections
determined by the true-amplitude one-way wave equations. They demonstrate the amplitude gain using
these amplitude corrections on the synthetic SEG/EAGE salt model.

Anikiev et al. apply a modified diffraction stack for the localization of microtremors in a complex hetero-
geneous medium. The study shows that stacking is a suitable tool to localize acoustic emissions in strongly
heterogeneous media. However, first arrival traveltimes might not be adequate to localize low frequency
microtremor data even if the correct velocity model is assumed.

Baykulov and Gajewski performed partial CRS stacking to enhance the quality of sparse low fold seismic
data. They describe an algorithm, which allows to generate NMO-uncorrected gathers without the appli-
cation of inverse NMO/DMO. Gathers obtained by this approach are regularised and have better signal-to-
noise ratio compared to original common-midpoint gathers. The method is verified on 2D synthetic data
and applied to low fold land data from Northern Germany. Prestack depth migration of the generated par-
tially stacked CRS supergathers produces significantly improved common-image gathers as well as depth
migrated section.

Chira-Oliva et al. proposed the fourth-order CRS traveltime expansion as a new alternative for the seismic
stacking. The fourth-order CRS operator tested on simple synthetic models provide good stacked sections
with a higher S/N. Then, the investigated CRS operator simulates better the ZO sections than the conven-
tional CRS operator within larger offsets.

Diimmong and Gajewski are presenting a continued development of a multiple suppression method using
CRS attributes. Multiples are predicted on the CRS stacked section, prediction errors are addressed and
prestack seismograms generated with CRS attributes are adaptively subtracted from the original data.

Garabito et al. propose a new method for migrating two-dimensional (2D) multicoverage seismic data
to zero-offset section, i.e., Migration to Zero-Offset (MZO). It is based on the Commom Reflection Sur-
face (CRS) stack formulas that are used to approximate the diffraction stack operator, and to produce a
demigration of the zero-offset stacked data. This new approach, so called CRS-MZO, is applied to syn-
thetic and real land datasets.

Kohn et al. discuss the first results of elastic full waveform tomography of synthetic multicomponent
reflection seismic data. Starting from a long wavelength model for the elastic material parameters the
waveform tomography result can resolve details below the seismic wavelength. The influence of different
parameterizations and preconditioning operators on the tomography result will be discussed.

9
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Kurzmann et al. investigate the performance of full waveform tomography (FWT) for a transmission
and a reflection geometry. Especially the progress of the FWT for a reflection geometry is very sensitive
to the starting model. Additionally we show possibilities to increase the performance of our time-domain
implemention, such as step length optimization and shot parallelization.

Schleicher et al. show that image-wave propagation in the common-image gather (CIG) domain can
be combined with residual-moveout analysis for iterative migration velocity analysis. For this purpose,
the CIGs obtained by migration with an inhomogeneous macrovelocity model are continued starting from
a constant reference velocity. The interpretation of continued CIGs as obtained from residual migrations
leads to a correction formula that translates the residual flattening velocities into absolute time-migration
velocities.

Schleicher and Costa demonstrate that information about the migration velocity can be extracted from
path-integral migration. The idea of path-integral imaging is to sum over the migrated images obtained for
a set of constant migration velocities. By doing so twice, weighting one of the stacks with the velocity
value, the stationary velocities that produce the final image can then be extracted by a division of the two
images.

Soleimani and Mann combine concepts of DMO correction and CRS stack to properly handle conflicting
dip situations during stacking. Based on the CRS traveltime approximation for diffraction events, coher-
ence analysis and stacking are performed separately for any fixed plausible emergence angle within a given
range, followed by a superposition of all contributions. For synthetic data we demonstrate the enhancement
of diffraction events in the stacked section and their undisturbed superposition with other events. For real
data, the approach leads to an improved imaging of faults in the poststack migration results.

Vanelle and Gajewski suggest a new method to combine PP and PS data to obtain a shear velocity model.
The method is based on the NIP wave tomography and uses wave field attributes determined with common
reflection surface stacking of the data in combination with ray tracing.

Veile and Mann discuss the double diffraction stack method in the context of limited-aperture Kirch-
hoff migration. The common-reflection-surface stack method provides useful attributes to estimate the size
of the optimum migration aperture for zero-offset and its displacement with increasing offset. In practice,
the center of the aperture, the location of the stationary point, has to be associated with the corresponding
depth point in the migrated domain, e. g. by numerical calculation of the dip of the migration operator. We
investigate whether the double diffraction stack is a reliable alternative for that purpose and present first
preliminary results.

MODELING

Kaschwich and Bolin: Illumination maps are a useful tool for survey planning and for QC of amplitudes
picked on selected target horizons. The Simulated Migration Amplitude technique (SMA) is a ray-based
un-weighted Kirchhoff migration of synthetic data around seismic reflectors. In order to enhance illumi-
nation mapping for hydrocarbon exploration and reservoir imaging in complex subsurface structures, we
present the extension of the SMA to converted waves and in anisotropic media and incorporate noise and
attenuation effects.

OTHER TOPICS

Gajewski et al. present a passive seismic real data case study of a hydraulic injection experiment at the
German continental deep drilling site KTB and show the influence of anisotropy on the localization of
events. For this data the location of events and the shape of the event cloud are substantially altered if the
anisotropy is neglected.

Lima et al.: presents a new interactive platform, called BOTOSEIS, that is used to facilitate the appli-
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cation of the Seismic Unix (SU) package, which was developed by the Center of Wave Phenomena (CWP)
of the Colorado School of Mines. The BOTOSEIS is built for applying the SU programs by means of
graphical user interface. It is developed in Java programming language. The BOTOSEIS platform deserves
for creating and managing projects, lines and flowcharts from only one interactive environment. By using
the BOTOSEIS the user can run and control several process at one time, and also easily include new SU
based applications.

Santos et al. show that the complete set of CRS parameters can be extracted from seismic data by an
application of modern local-slope-extraction techniques. The necessary information about the CRS param-
eters is contained in the slopes of the common-midpoint and common-offset sections at the central point.
In this way, the CRS parameter extraction can be sped up by several orders of magnitude.

Ursin et al. extend the kinematical approach of the PP + PS = SS method to second-order traveltimes
of the SS-waves. By using the concept and properties of surface-to-surface propagator matrices, the prop-
agator matrix of the SS-wave of a target reflector is explicitly obtained from the propagators of the PP- and
PS-wave of the same reflector. Given that the elastic parameters describing S-wave velocities are known
along the acquisition surface, this permits to determine the relative geometric spreading of the SS-wave,
leading to a better reconstruction of the amplitude of the simulated SS-wave. Under isotropic conditions,
the second-order derivatives of the SS-traveltime can, in the same way as for PP-waves, be applied to a
tomographic estimation of the S-wave velocity model.

Vanelle and Gajewski suggest a method to evaluate Snell’s law in the presence of anisotropy. Their
technique is based on first-order perturbation theory and can be used to solve the reflection/transmission
problem at a boundary between two anisotropic media with arbitrary symmetry.



The Wave Inversion Technology (WIT)
Consortium

The Wave Inversion Technology Consortium (WIT) was established
in 1997 and is organized by the Institute of Geophysics of the Uni-
versity of Hamburg. It consists of three integrated working groups,
one at the University of Hamburg and two at other universities, being
the Mathematical Geophysics Group at Campinas University (UNI-
CAMP), Brazil, and the Geophysical Institute of the Karlsruhe Uni-
versity. In 2003, members of the Geophysical Department at the Fed-
W/l T eral University of Pard, Belém, Brazil, have joined WIT as an affiliate
working group. In 2007, members of the Institute of Geophysics of the
TU Bergakademie Freiberg, Germany, and of NORSAR joined WIT
as research affiliates.
The WIT Consortium offers the following services to its sponsors:

a.) research as described in the topic “Research aims” below;
b.) deliverables;

c.) technology transfer and training.

RESEARCH AIMS

The ultimate goal of the WIT Consortium is a most accurate and efficient target-oriented seismic model-
ing, imaging, and inversion using elastic and acoustic methods. Traditionally, exploration and reservoir
seismics aims at the delineation of geological structures that constrain and confine reservoirs. It involves
true-amplitude imaging and the extrapolation of the coarse structural features of logs into space. Today an
understanding is emerging on how sub-wavelength features such as small-scale disorder, porosity, perme-
ability, fluid saturation etc. influence elastic wave propagation and how these properties can be recovered
in the sense of true-amplitude imaging, inversion and effective media.

The WIT consortium has the following main research directions, which aim at characterizing structural and
stratigraphic subsurface characteristics and extrapolating fine grained properties of targets:

1. Multi-parameter stacking and inversion
. Macromodel determination
. Seismic image and configuration transformations (data mapping)

. True-amplitude imaging, migration and inversion

. Passive monitoring of fluid injection and production

2
3
4
5. Seismic and acoustic methods in real media
6
7. Fast and accurate seismic forward modeling
8

. Modeling, imaging and inversion in anisotropic media

255
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WIT PUBLIC RELATIONS COMMITTEE

University Area

| Name
Claudia Vanelle

Hamburg Administration and contact to representatives,

WIT Report and WIT Software CD

Dirk Gajewski Hamburg Coordination and contact to representatives
Ekkehart Tessmer Hamburg WIT Homepage Manager
Jiirgen Mann Karlsruhe Contact to representatives
STEERING COMMITTEES

Internal Steering Committee

Name University

Dirk Gajewski Hamburg

Tina Kaschwich NORSAR

Jirgen Mann Karlsruhe

Jorg Schleicher Campinas

Markus von Steht Karlsruhe

Ekkehart Tessmer Hamburg

Martin Tygel Campinas

Claudia Vanelle Hamburg

External Steering Committee

Name Sponsor

Andreas Holker Addax Petroleum Services
Roger L. Reagan Anadarko Petroleum Corporation
Muhammad Jauzi Arif PT Elnusa Tbk.

Paolo Marchetti

ENI

Thomas Hertweck

Fugro Seismic Imaging

Paul Krajewski

Gaz de France

Tamir Tal

Geomage

Dan Grygier

Landmark Graphics Corporation

Martin Karrenbach

Paulsson Geophysical Services Inc. (P/GSI)
Seismic Reservoir 2020

Wawan Gunawan A. Kadir

Institut Teknologi Bandung (ITB)
EPTC Pertamina Research Corporation

Eduardo Lopes de Faria Petrobras
Martin Widmaier Petroleum Geo-Services (PGS)
Gerd Rybarczyk Petrologic Geophysical Services
Matthias Riede RWE Dea AG
Ahmed Marzoug Saudi Aramco
Frangois Audebert Total S.A.
Henning Trappe TEEC
COMPUTING FACILITIES

The Hamburg group has access to a 24 nodes (8 CPUs and 64 GB each) NEC SX-6 supercomputer at the
German Computer Center for Climate Research (Deutsches Klimarechenzentrum, DKRZ) for numerically
intensive calculations, and also to a SUN Linux cluster with 256 nodes (2 dual core Opteron, 16 GB
each). A SUN Fire X4600 (8 dual core Opteron, 32 GB) is exclusively available for the group’s computing
demands. Additional computer facilities consist of several SUN workstations and Linux PCs.

The research activities of the Campinas Group are carried out in the Computational Geophysics Labora-
tory. The Lab has many PC Linux workstations and Sun Ultra 60/80 workstations connected by a dedicated
network, suitable for parallel processing. Educational grants provide seismic packages from leading com-
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panies such as Landmark and Paradigm. Besides State Government funds, substantial support both for
equipment and also scholarships are provided by the Brazilian Oil Company Petrobras. An extension of
the Lab with substantial increase of computer power and space is being built in the new facilities of the
Center of Petroleum Studies. The new Lab, expected to be in operation next year, will also have remote
access to the computing facilities of the Petrobras Research Center in Rio de Janeiro.

In Karlsruhe, the research project uses computer facilities that consist of mainly Hewlett-Packard, Sili-
con Graphics, and Linux workstations. These are networked with a local compute server, a Silicon Graphics
Origin 3200 (6 processors, 4 GB shared memory). For large-scale computational tasks, a Hewlett-Packard
XC 6000 Linux cluster is available on campus. It is currently equipped with 128 nodes (allowing a theo-
retical peak power of 1.9 Tflops), 2 TB memory, and a 10 TB Lustre file system.

The main computing facility at the Geophysics Graduation Program in Belém is the Seismic Processing
Lab (ProSis). The hardware resources include: workstations (RS3600) from IBM and a SUN SparkStation
20, all networked to a local server SUN Enterprise-3500 with 2 processors; several networked Linux-
PCs; for large-scale applications, a cluster of PCs with 20 dual-processor nodes. The proprietary software
packages available for seismic applications are ProMAX, Disco-Focus, and Gocad.

The Institute of Geophysics at TU Bergakademie Freiberg is equipped with 21 Linux PCs with Intel
dual- and quad-core processors. They are linked by GBit Ethernet and are used for small-scale compu-
tations. For large-scale computations, the Freiberg group has access to the Chemnitz High performance
Linux Cluster (CHiC). Furthermore, it is planned to use the SGI Altix 4700 at the ZIH (Zentrum fiir Infor-
mationsdienste und Hochleistungsrechnen), TU Dresden.



WIT research personnel

Rafael Aleixo received a B.Sc. (2003) in Mathematics and an M.Sc. (2007) in Applied Mathematics from
University of Campinas (UNICAMP), Brazil. Since 2007 he has been a Ph.D. student at UNICAMP. His
research interests include seismic imaging methods, seismic modeling, anisotropy, and image-wave propa-
gation. He is a member of SEG, EAGE, SBGf, and SBMAC.

Daniela Amazonas graduated in Mathematics (2004) and received her M.Sc. in Geophysics (2007), both
from Federal University of Pard (UFPa), Belém, Brazil, where she is working toward a Ph.D. in seismic
methods. Her research interests are concentrated in wave-equation migration methods. She is a member of
SEG and SBGf.

Denis Anikiev is studying for a bachelor degree at the Department of Physics of Earth at St.Petersburg
State University, Russia. He participated in an exchange program with Hamburg University in 2006,2007
during his work on the "Localization of Seismic Events by Diffraction Stacking". His present research
interests include localization of seismic events, inverse problems for acoustic media, and virtual source
technology. He is a student member of SEG, EAGE, SPE.

Mikhail Baykulov received his diploma in geophysics in 2004 from Saratov State University, Russia.
He confirmed his diploma in 2005 at the University of Hamburg with a thesis on the "Application of the
CRS stack to reflection data from the crystalline crust of Northern Germany". Since 2005 he has been a
Ph.D. student at the University of Hamburg. His present research interests include CRS imaging, migration
velocity analysis, and depth inversion applied to deep seismic reflection data.

Ricardo Biloti received his B.Sc.(1995), M.Sc. (1998) as well as Ph.D. (2001) in Applied Mathematics
from the State University of Campinas (UNICAMP), Brazil. He worked at Federal University of Parana
(UFPR), Brazil, as an Adjoint Professor, at the Department of Mathematics, from May 2002 to September
2005, when he joined Unicamp as an Assistant Professor. He has been a collaborator of the Campinas
Group since his Ph.D. His research areas are multiparametric imaging methods, like CRS for instance. He
has been working on estimating kinematic traveltime attributes and on inverting them to construct velocity
models. He is also interested in Numerical Analysis, Numerical Linear Algebra, and Fractals. He is a
member of SBMAC (Brazilian Society of Applied Mathematics), SIAM and SEG.

Thomas Bohlen received a Diploma of Geophysics (1994) and a Ph.D. (1998) from the University of
Kiel, Germany. Since 2006 he is a Professor of Geophysics at the Institute of Geophysics at the Technical
University Freiberg where he is the head of the seismics and seismology working groups. His research
interests and experience include: seismic modelling, full waveform inversion, surface wave inversion and
tomography, reflection seismic imaging. He is a member of SEG, EAGE, AGU, ASA, and DGG (member
of the executive board).

Jessé Carvalho Costa received his diploma in Physics in 1983 from the Physics Department, Federal Uni-
versity of Pard (UFPA) and a Doctor degree in Geophysics in 1993 from the Geophysics Department at the
same University. He was a Summer Student at Schlumberger Cambridge Research in 1991 and 1992. He
spent 1994 and 1995 as a post-doc in the Stanford Tomography Project at Stanford University. He held a
faculty position the Physics Department at UFPA from 1989 to 2003. Currently his is Associate Professor
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in the Geophysics Department, UFPA. His fields of interest include seismic anisotropy, traveltime tomog-
raphy and seismic modeling.

Pedro Chira Oliva, received his diploma in Geological Engineering (UNI-Peru/1996). He received his
MSc., in 1997 and PhD., in 2003, both in Geophysics, from Federal University of Pard (UFPA/Brazil). He
took part of the scientific research project "3D Zero-Offset Common-Reflection-Surface (CRS) stacking"
(2000-2002) sponsored by Oil Company ENI (AGIP Division - Italy) and the University of Karlsruhe (Ger-
many). Currently he is full Professor at the Institute of Coastal Studies (IECOS) of UFPA. His research
interests include seismic stacking and seismic modeling. He is member of GOCAD consortium (France)
and SBGT.

Joo Carlos Ribeiro Cruz received a BSc (1986) in geology, a MSc (1989), and a PhD (1994) in geophysics
from the Federal University of Pard (UFPA), Brazil. From 1991 to 1993 he was with the reflection seismic
research group of the University of Karlsruhe, Germany, while developing his PhD thesis. Since 1996 he
has been full professor at the geophysical department of the UFPA. His current research interests include
velocity estimation, seismic imaging, and application of inverse theory to seismic problems.

Sergius Dell received a Diploma in Physics from the University of Ekaterinburg (Russia) in 1997. Cur-
rently, he is a Diploma student in Geophysics at the University of Hamburg. His primary research interest
is seismic imaging, and his Diploma thesis deals with CRS stacking and time migration.

Denise De Nil received a diploma in geophysics from Ruhr-Universitit Bochum in 2001 with a theoretical
and numerical thesis on surface wave progation. From 2001 to 2006 she has been a research associate at
Christian-Albrechts-Universitit zu Kiel, where she has been involved with the development of new ana-
lyzing techniques for low quality data in ocean bottom, tunnel and borehole seismics. Since 2006 she is
a research associate at Technische Universitit Bergakademie Freiberg. Her present research focusses on
tunnel seismics and numerical modeling of seismic wave propagation. She is a member of Deutsche Geo-
physikalische Gesellschaft.

Stefan Diimmong received his diploma in Geophysics in 2006 from the University of Hamburg. Since
2006 he is PhD student in the Institute of Geophysics at the University of Hamburg. His research interests
are imaging procedures and multiple removal techniques. He is a member of EAGE.

Tatjana Feskova is diploma student at the Geophysical Institute, Karlsruhe University. Since 2006 she is a
research student in the working group ’Seismic rock physics’. Her research topics include finite-differecne
modeling and effective media theories.

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

German Garabito received his BSc (1986) in Geology from University Tomds Frias (UTF), Bolivia, his
MSc in 1997 and PhD in 2001 both in Geophysics from the Federal University of Pard (UFPA), Brazil.
Since 2002 he has been full professor at the geophysical department of UFPA. His research interests are
data-driven seismic imaging methods such as the Common-Refection-Surface (CRS) method and velocity
model inversion. He is a member of SEG, EAGE and SBGF.

Havar Gjgystdal is Research Manager of Seismic Modelling at NORSAR in Kjeller, near Oslo. He also
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holds an adjunct position of Professor of Geophysics at the Department of Earth Science, University of
Bergen. In 1977 he joined NORSAR and started building up research activities within the field of seismic
modelling, which to-day include both R&D projects and services and software products for the petroleum
industry. Key topics are ray tracing, seismic tomography, and time lapse seismic modelling. He is a mem-
ber of SEG and OSEG.

Anderson B. Gomes obtained his Bachelor Degree in Mathematics in 2004, and his Masters Degree in
Geophysics in 2006, both in the University of Pard (UFPA), Brazil. Presently, he is a doctor student in the
Graduate Course in Geophysics of UFPA in the area of seismic methods applied to oil and gas exploration.
He is member of SEG and of SBGF.

Ellen de Nazaré Souza Gomes received her diploma in Mathematics in 1990 from University of Amazo-
nia. She received her Master degree in Applied Mathematics in 1999 from the Mathematics Departament,
Federal University of Pard. In 2003, she received her Doctor degree in Geophysics from Geophysics De-
partment at the same University. Her fields of interest are anisotropy and seismic modeling. She has been
professor at the Federal University of Para since 1997.

Olaf Hellwig studied geophysics at TU Bergakademie Freiberg, Germany. Between 2004 and 2005 he
spent one year at NTNU Trondheim, Norway. He received his diploma in geophysics in 2007. Since 2008
he is Ph.D. student in the Institute of Geophysics at TU Bergakademie Freiberg. His research interests
focus on modeling of seismic wave propagation in boreholes and imaging of reflectors ahead of the drill.

Einar Iversen received Cand.scient. (1984) and Dr. philos. (2002) degrees in geophysics, both from the
University of Oslo, Norway. He has worked for NORSAR since 1984 and is currently a senior research geo-
physicist within NORSAR'’s Seismic Modeling Research Programme. He received the Best Paper Award
in Geophysical Prospecting in 1996. His professional interests are seismic ray theory and its application to
modeling, imaging, and parameter estimation. He is a member of SEG and EAGE.

Stefan Jetschny received a Bachelor in Geophysics in 2003 at the TU Bergakademie Freiberg. After
finishing internships at RWE Dea, Hamburg, Baker Hughes Inteq, Celle and Eastern Atlas, Berlin, he con-
tinued his studies in 2004 at the Institute of Geophysics, TU Bergakademie Freiberg. In 2005 he wrote his
Diploma thesis at Baker Hughes Inteq in Houston, USA and received a Diploma (Master) in Geophysics in
2006 at the TU Bergakademie Freiberg. His research interests focus on LWD and wireline imaging tools,
processing of borehole imaging data, 2D/3D seismic modelling of full elastic wavefields and the propaga-
tion of tunnel surface-waves. He is a member of DGG, SEG, AGU, EAGE and IAMG.

Shin Duck Kang is a new PhD candidate in the Karlsruhe WIT group. His field of interest is the imple-
mentation and application of a CRS-based 3D inversion scheme using model-based diffraction traveltimes.
This strategy allows a refinement of the results of 3D NIP-wave tomography beyond the second-order ap-
proximation inherent to the CRS methodology. He is member of EAGE and SEG.

Tina Kaschwich received her diploma in geophysics (2001) and a Ph.D. in geophysics (2006), both from
the University of Hamburg. Since 2005 she has been a research fellow at the seismic modelling group at
NORSAR, Norway. Her research interests are ray tracing and wavefront construction methods, imaging
and illumination studies for survey planning and quality control for different model and wave types. She is
a member of EAGE, OSEG and SEG.

Boris Kashtan obtained his MSc in theoretical physics from Lenigrad State University, USSR, in 1977.
A PhD (1981) and a Habilitation (1989) were granted to Boris by the same University. He is Professor at
St. Petersburg State University, Russia, and since 1996 Boris is head of the Laboratory for the Dynam-
ics of Elastic Media. His research interests are in high frequency methods, seismic modeling, inversion,
anisotropy, and imaging. He regularily visits Germany and spends from weeks to several month at the
University of Hamburg every year.
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Daniel Kohn received his diploma in geophysics from Kiel University in 2005 with a thesis on modeling
of elastic waves by finite differences on a spatially variable grid. From 2005 to 2006 he has been a PhD
student at the Institute of Geophysics at Kiel University, where he has been involved in the "Scherseis
3D" project funded by the German Research Society (DFG). Since 2007 he is a research associate at the
Technische Universitidt Bergakademie Freiberg. His research interests are Time-Domain-Full-Waveform-
Inversion and numerical modeling of seismic wave propagation.

André Kurzmann studied geophysics at the TU Bergakademie Freiberg. In 2006 he received his diploma
in geophysics. From 2006 to 2007 he worked in several engineering offices. His tasks were supervision,
performance and analysis of geophysical measurements. Since 2007 he is a Ph.D. student at the Institute of
Geophysics, TU Bergakademie Freiberg. His research interests focus on 2D seismic modelling of acous-
tic/elastic wavefields and 2D full waveform inversion applied to cross-hole tomography. He is a member
of AGU, IAMG and EAGE.

Isabelle Lecomte received an M.S. (1987) in geophysics, an Engineering Geophysics (1988) degree, and
a Ph.D. (1991) in geophysics, all from the University of Strasbourg, France. In 1988-1990, she worked as
a Ph.D. fellow at IFREMER/University of Strasbourg. In 1991-1992, she was a post-doctoral fellowship at
NORSAR, Norway (grant from EU in 1991, and the Research Council of Norway in 1992). Since 1993, she
joined NORSAR permanently as a senior research geophysicist in R&D seismic modelling, and is now a
principal research geophysicist. Since 2003, she is also a part-time researcher at the International Centre for
Geohazards (ICG, Oslo), acting as the theme coordinator for geophysics. She received the EAGE E6tvos
award (best paper, Geophysical Prospecting) in 2001. Her main research interests are seismic modelling
(finite-differences, ray-tracing, Eikonal solvers, hybrid RT-FD), with applications to seismic reflection,
refraction and tomography in oil exploration, and seismic imaging (generalized diffraction tomography)
including resolution studies. More recent studies concerned seismic imaging with SAR-type processing,
and simulation of PSDM images. She is a member of EAGE, OSEG, and SEG.

L.W.B. Leite is a professor of geophysics at the Graduate Course in Geophysics, and member of the De-
partment of Geophysics of the Federal University of Pard (Belem, Brazil). His main emphasis at the present
time is seismic wave propagation in thin layers for deconvolution and inversion problems.

Biswajit Mandal is a PhD student at the National Geophysical Research Institute in Hyderabad, India.
Currently, he is visiting the Karlsruhe WIT group to work on CRS-based seismic reflection imaging and
inversion methods.

Jiirgen Mann received his diploma in geophysics in 1998 from the Faculty of Physics, Karlsruhe Uni-
versity, with a thesis on Seismic Image Waves. In 2002, he received a doctorate in natural sciences (with
distinction), again from the Faculty of Physics in Karlsruhe, with a thesis on the Common-Reflection-
Surface Stack method. Since 1998 he has been a research associate at Karlsruhe University, from 2001 to
2006 he was assistant to Prof. Peter Hubral. His fields of interest are seismic reflection imaging methods,
especially data-driven approaches based on kinematic wavefield attributes. He is active member of the
SEG, member of the EAGE and its research committee, and member of the editorial board of the Journal
of Seismic Exploration.

Kristina Meier is a diploma student in Geophysics at the University of Hamburg. Her research interests
are seismic imaging and velocity model building in random media. Currently, she is working with different
tomographic inversion approaches. She is a member of EAGE.

Joachim Miksat received a diploma in geophysics in 2002 from Karlsruhe University and his PhD in 2006
also from Karlsruhe University. Since then he is working as a post-doctoral fellow in Karlsruhe. His re-
search interests include numerical modeling of seismic wave propagation and earthquake seismology.

Tobias M. Miiller received a diploma in geophysics in 1998 from Karlsruhe University and his PhD in
2001 from Free University Berlin. From 2002-2004 he has been a post-doctoral fellow of the Deutsche
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Forschungsgemeinschaft at Curtin University of Technology in Perth. Since 2005 he is head of the junior
research group “seismic rock physics” at the Geophysical Institute, Karlsruhe University. His research
interests include seismic waves in random media and rock physics. He is a member of DGG, EAGE, and
SEG.

Nhi Nguyen received his MSc in Continuum mechanics from University of Liege, Belgium in 2002. He
is expected to submit his PhD thesis in 2008 in Institute of Geophysics, University of Hamburg. His main
research interests are full waveform inversion, seismic modeling, seismic wave propagation in seafloor,
surface wave, borehole seismics.

Amélia Novais received her M.Sc. in Mathematics from the Brazilian Institute of Pure and Applied Mathe-
matics (IMPA) in 1993 and her PhD in Applied Mathematics from State University of Campinas (Unicamp)
in 1998. From 1996 to 2002, she was a professor for Mathematics at the Federal University of Sao Car-
los (UFSCar), Brasil. She has joined Unicamp in April 2002 as an Assistant Professor and since 2009 as
an Associate Professor. Her research interests focus on partial differential equations and include seismic
forward modeling and imaging. In particular, she works with finite differences to obtain the solution of
the acoustic, elastic and image wave equations, as well as with the Born and Kirchhoff approximations.
Presently, she also studies image-wave equations. She is a member of SEG, SBGf, SBMAC, and SBM.

Francisco S. Oliveira graduated in Mathematics (2002) and received his M.Sc. in Geophysics (2005)
from State University of Pard in Brazil. In 2006/2007, he was a part-time professor in the Mathematics
Department at the Federal University of Pard. Now, he is working towards a Ph.D. in seismic methods in
Federal University of Pard. His research interests are true-amplitude redatuming. He is member of SEG
and SBGf.

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

Anna Przebindowska studied geophysics at the University of Science and Technology AGH, Cracow,
Poland. Between 2006 and 2007 she spent a year at TU Bergakademie Freiberg, Germany as a Socrates-
Erasmus student. In 2008 she received her M.Sc. in geophysics with a thesis on surface wave inversion.
Since 2008 she is a research associate at the Insitute of Geophysics, TU Bergakademie Freiberg, Germany.
Her research interests focus on time-domain full-waveform inversion, traveltime tomography and seismic
modelling of acoustic/elastic wavefields.

Lucio Tunes Santos received his B.Sc. (1982) and M.Sc. (1985) in Applied Mathematics from the State
University of Campinas (UNICAMP), Brazil. In 1991 he earned his PhD in Electrical Engineering also
from UNICAMP. From 1985 to 1988 he was employed as a Teaching Assistant at the University of Sao
Paulo (USP). Since 1988 he has been working for UNICAMRP, first as an Assistant Professor and after 1999
as an Associate Professor. From 1994 to 1995 he visited Rice University as a postdoc researcher and in
1998, 1999 and 2001 he was a visiting professor at the Geophysical Institute of Karlsruhe University (Ger-
many). His professional interests include seismic modeling and imaging as well as nonlinear optimization
and fractals. He is a member of SBMAC (Brazilian Society of Computaional and Applied Mathematics)
and SEG. His present activities include the development of new approximations for the P-P reflection coef-
ficient, alternative attributes for AVO analysis, and finite-difference methods for the eikonal and transport
equations.

Jorg Schleicher received a BSc (1985) in physics, an MSc (1990) in physics, and a PhD (1993) in geo-
physics from Karlsruhe University (KU), Germany. From 1990 to 1995, he was employed as a research
fellow at KU’s Geophysical Institute. From September 1995 to September 1996, he was a visiting scien-
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tist at the Institute for Mathematics, Statistics, and Scientific Computing of State University of Campinas
(IMECC/UNICAMP) in Brazil with joint grants from the Brazilian Research Council CNPq and Alexan-
der von Humboldt foundation. Since October 1996, he has been employed as an Associate Professor for
Applied Mathematics at IMECC/UNICAMP. In 1998, he received SEG’s J. Clarence Karcher Award. His
research interests include all forward and inverse seismic methods, in particular Kirchhoff modeling and
imaging, amplitude-preserving imaging methods, ray tracing, and model-independent stacking. He is a
member of SEG, EAGE, DGG, SBGf, and SBMAC.

Francisco de Assis da Silva Neto holds a Bsc. in Physics (2001) from Federal University of Para, and an
Msc. in Geophysics (2004) from the same university. He is currently working towards his PhD in Geo-
physics. His main research interests include high performance computing, seismic modeling and seismic
imaging. Today he is member of SEG and SBGf.

Mehrdad Soleimani is a PhD student at the Shahrood University of Technology, Shahrood, Iran. In 2008,
he has been visiting scientist in the Karlsruhe WIT group. He focussed on an alternative strategy for the
Common-Reflection-Surface stack to resolve conflicting dip situations and to enhance diffraction events.

Ekkehart Tessmer received an MSc in 1983 in geophysics from Hamburg University and a PhD in 1990
from Hamburg University. Since 1990, he has been senior research scientist at the Institute of Geophysics
at Hamburg University. Since 1994, he has a university staff position. His research interests include ex-
ploration seismology, seismic and electromagnetic wave propagation 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 University in 1969, his M.Sc. in
1976 and Ph.D. in 1979 from Stanford University, both in Mathematics. He was a visiting professor at
the Federal University of Bahia (PPPG/UFBa), Brazil, from 1981 to 1983 and at the Geophysical Institute
of Karlsruhe University, Germany, in 1990. In 1984, he joined Campinas State University (UNICAMP)
as an associate professor and since 1992 as a full professor in Applied Mathematics. Professor Tygel has
been an Alexander von Humboldt fellow from 1985 to 1987. In that period, he conducted research at the
German Geological Survey (BGR) in Hannover. From 1995 to 1999, he was the president of the Brazilian
Society of Applied Mathematics (SBMAC). In 2002, he received EAGE’s Conrad Schlumberger Award,
and in 2007 the Lifetime Achievement Award by the Brazilian Geophysical Society (SBGf). Prof. Tygel’s
research interests are in seismic processing, imaging and inversion. Emphasis is aimed on methods and
algorithms that have a sound wave-theoretical basis and also find significant practical application. These
include, for example, the unified approach of seismic reflection imaging (problem-specific combinations
of true-amplitude migration and demigration) and, more recently, data-driven seismic imaging approaches
such as the Common Reflection Surface (CRS) method. Prof. Tygel is a member of SEG, EAGE, SBGH,
and SBMAC.

Claudia Vanelle received her diploma in physics in 1997 and her Ph.D. in 2002, both from the University
of Hamburg. Since 1997 she has been a research associate at the University of Hamburg and since 1998 at
the Institute of Geophysics in Hamburg, where she was raised to a senior staff position in 2006. In 2002
she received the Shell She-Study-Award in appreciation of her Ph.D. thesis. Her scientific interests focus
on true-amplitude migration, multiparameter stacking, ray method, and anisotropy. She is a member of
EAGE and SEG.

Ines Veile is a diploma student in the Karlsruhe WIT group. She works on alternative strategies for
minimum-aperture true-amplitude Kirchhoff depth migration based on the concepts of the double-diffraction
stack method. She is member of EAGE and SEG.

Markus von Steht received his diploma in geophysics in Febuary 2005 from the University of Karlsruhe
(TH). The field of study focused on the handling of rugged topography in the CRS stack and its application
to synthetic and real data. In February 2008 he received his doctorate in natural sciences from the Uni-
versity of Karlsruhe (TH). His thesis deals with the development of a CO CRS stack to handle VSP and
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multi-component data. He is member of EAGE and SEG.

Mi-Kyung Yoon received her diploma from the Technical University of Berlin. From 2001 to 2005 she
worked in the imaging group of the Free University of Berlin. She finished her PhD thesis in February,
2005. Since April 2005 she is working as a research scientist at the Institute of Geophysics in Hamburg.
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Addax Petroleum Services Ltd.
16, avenue Eugene-Pittard

P.O.Box 265

1211 Geneva 12

Switzerland

Contact: Dr. Andreas Holker

Tel: +41 - 22 -702 - 6428 /\D'Df\x

Fax: +41 - 22 - 702 - 9590 PETROLEUM

E-mail: andreas.hoelker @addaxpetroleum.com

Anadarko Petroleum Corp.

1201 Lake Robbins Dr.

The Woodlands, TX 77380

USA

Contact: Dr. Roger L. Reagan / Dr. Riaz Ala’i
Tel: +1 832 636 1347/ +1 832 636 1550

Fax: +1 832 636 8075

E-mail: Roger.Reagan,Riaz.Alai @anadarko.com

Anadarip

Petroleum Corporation

PT Elnusa Tbk.

Graha Elnusa 13-14 fl

J1. TB Simatupang Kav 1 B
Jakarta Selatan 12560
Indonesia

Contact: Muhammad Jauzi Arif
Tel: +62 - 21 - 78830866

Fax: +62 - 21 - 78831072
E-mail: mjauzi @geosains.com

Eni - Divisione Exploration & Production

AESI/E&P o

Via Emilia 1

20097 San Donato Milanese MI

Italy

Contact: Mr. Paolo Marchetti (- [ ]
Tel: +39 2 520 62827 E |ﬁ| Il
Fax: +39 2 520 63891

E-mail: Paolo.Marchetti @eni.it
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Fugro Seismic Imaging Ltd

Horizon House, Azalea Drive

Swanley, Kent BR8 8JR

United Kingdom

Contact: Dr. Thomas Hertweck

Tel: +44 1322 668011

Fax: +44 1322 613650

E-mail: Thomas.Hertweck @fugro-fsi.com
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Gaz de France

Produktion Exploration Deutschland GmbH
Waldstr. 39

49808 Lingen

Germany

Contact: Mr. Paul Krajewski

Tel: +49 591 612381

Fax: +49 591 6127000

E-mail: P.Krajewski@ gdfsuezep.com

\U Gaz de France

Geomage 2003 Ltd.

Beit Lotem

Shilat Business Park
Modi’in 71700

Israel

Contact: Mr. Emil Guberman
Tel: +972 (8) - 979 0605
Fax: +972 (8) - 928 5525
E-mail: info@geomage.com

3
\$ eomage

Landmark Graphics Corp.
1805 Shea Center Drive
Suite 400

Denver, CO 80129

USA

Contact: Mr. Dan Grygier
Tel: +1 303 488 3979

Fax: +1 303 796 0807
E-mail: DGrygier@Igc.com

Landmarks®

Paulsson Geophysical Services Inc. (P/GSI)
Seismic Reservoir 2020 Inc.

1215 West Lambert Road

Brea, CA 92821-2819

USA

Contact: Dr. Bjorn Paulsson, Dr. Martin Karrenbach

Tel: +1 562 697 9711
Fax. +1 562 697 9773

E-mail: Bjorn.Paulsson,Martin.Karrenbach @paulsson.com
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Institut Teknologi Bandung (ITB)

EPTC Pertamina Research Cooperation
Basic Science Center B Building, 2nd floor
Jalan Ganesha 10, Bandung 40135
Indonesia

Contact: Dr. Wawan Gunawan A. Kadir
Tel: +62 - 22 - 2534137

Fax: +62 - 22 - 2509168

E-mail: wawan, rachmat@ gf.itb.ac.id
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Petrobras - CENPES/PDEX/GEOF

Av. Hum, quadra 7 s/n, Cidade Universitaria
IlTha do Fundao

CEP 21.941-598 - Rio de Janeiro, RJ

Brazil

Contact: Eduardo Lopes de Faria

Tel: +55 21 3865 4

Fax: +55 21 3865 4739

E-mail: Eduardo.Faria@petrobras.com.br

PETROBRAS

PGS Geophysical AS

Strandveien 4

P.O. Box 354

1326 Lysaker

Norway

Contact: Dr. Martin Widmaier

Tel: +47 6751 4511

Fax. +47 6752 6640

E-mail: Martin.Widmaier @pgs.com
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Petrologic Geophysical Services GmbH
Karl-Wiechert-Allee 76

30625 Hannover

Germany

Contact: Dr. Gerd Rybarczyk

Tel: +49 511 541 3917

Fax. +49 511 541 3917

E-mail: gr@petrologic.de

Geophysical Services GmbH

RWE Dea AG

Central Western Europe
Exploration

Uberseering 40

22297 Hamburg

Germany

Contact: Dr. Matthias Riede

Tel: +49 40 6375 2166

Fax: +49 40 6375 3164

E-mail: Matthias.Riede @rwe.com
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Saudi Aramco

Geophysical Research & Development Division

P.O. Box 750

Dhahran 31311

Saudi Arabia

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

Fax: +966 38731020

E-mail: farajmn@mail.aramco.com.sa
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Saudi Aramco

TOTAL SA

Geophysical Operations and Technology
Avenue Larribau

64018 Pau Cedex

France

Contact: Dr. Franois Audebert

Tel: +33 559 83 5271

Fax: 4335598342 14

E-mail: Francois.Audebert@total.com

TOTAL

Trappe Erdol Erdgas Consulting
Burgwedelerstr. 89

D-30916 Isernhagen HB
Germany

Contact: Dr. Henning Trappe
Tel: +49 511 724 0452

Fax. +49 511 724 0465

E-mail: Trappe @teec.de
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