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Reservoir Geophysics:

• derive a geometrical image of
the reservoir elements

• derive relevant layer parameters

• derive the dynamics of layer
parameters
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Rock properties vs. seismic properties:
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Elastic properties of isotropic materials:
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Seismic properties:

P-wave sensitive to:

• Grain stiffnesses (lithology)

+ Fluid stiffness (type, saturation)

+ Pore geometry/grain contacts (permeability / transport properties)

• Porosity

• Cracks

S-wave sensitive to:

• Grain stiffness

÷ Fluid stiffness

++ Pore geometry/grain contacts

• Porosity

++ Cracks

VP ∼ VS lithology, fluid, fluid vs pressure effects
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Seismic measurements
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Sea bottom recording – PP and PS waves
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‘Normal’ and ‘wide angle’ seismic response
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Seismic measurements
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Research topics:

• Increase knowledge of how rock composition and texture affect VP , VS,..

– theory

– verification

– inversion methods

• Upscaling

– seismic model from well data

• Include reservoir parameters in seismic modelling

• Integrate reservoir modelling (fluid, pressure) and geology in seismic modelling

• Enhance precision in VP and VS by use of P − S, S − S data

– seismic systems at the sea bottom

Seismic Reservoir Characterization Project

University of Bergen, Norway



The general problem
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The seismic problem
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The ‘integrated’ problem
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The Reservoir Geophysics Group

Research Group:

Remy Agersborg, Ph.D. stud.
Ivar Brevik, Adj.Prof., Statoil
Anders Dræge, Ph.D. stud.
Åsmund Drottning, Dr.Scient., Scientist – NORSAR
H̊avar Gjøystdal, Adj.Prof., NORSAR
Morten Jakobsen, Dr.Scient., Scientist
Erling Hugo Jensen, Cand.Scient., Research assistant
Tor Arne Johansen, Prof.
Bent Ole Ruud, Dr.Philos., Scientist

Current master students:

Ingrid Drange
Petter Nielsen
Kristina Pedersen
Øystein Rossebø
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Cand. Scient. from Reservoir Geophysics Group

Espen Torgersen (1998). Integrated geological and seismic modelling.

Roger Bakke (2000). Effects of interpolation and upscaling on log data.

Bjarte Myhren (2000). Inversion for acoustic impedance and rock properties.

Kristoffer Engenes (2001). Potential use of SH-waves for seismic mapping of pore fluids and
lithology.

Ragnhild Ona (2001). Observations and modelling of anisotropic rock properties.

Helge Ivar Sognnes (2001). Seismic methods for quantifying gas hydrates.

Anders Dræge (2001). Effect of pressure on seismic velocities - a study of laboratory data.

Camilla Thorsen (2001). Prediction of rock properties from acoustic data in wells.

Fredrick Sam (2001). Seismic properties of shaley rocks.

Ronny Tømmerbakke (2002). Modelled pressure effects on seismic data.

Kjetil Helvig (2002). Prediksjon av bergartsparemetre fra seismiske attributter.

Hege Susanne Birkeland (2002). Seismic wave attenuation in fluid saturated rocks.
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Ongoing projects

• Seismic Reservoir Characterization

• Integrated geological and seismic modelling

• Seismic properties of carbonates

Cooperation:

• NORSAR

• Norwegian universities

• Department of applied mathematics and theoretical physics (DAMPT),
University of Cambridge

• Postgraduate Research Institute of Sedimentology, University of Reading

• Department of Geophysics, Stanford University

• Institute of Informatics, UoB

• Several oil companies
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Presentations

• The Effective Material Parameters of Real Media,
presented by Morten Jakobsen

• Model based reservoir analysis,
presented by Åsmund Drottning

• Inversion of reflection seismic data constrained by well log data,
presented by Bent Ole Ruud

• Use of seismics in CO2 deposition,
presented by Ivar Brevik

Seismic Reservoir Characterization Project

University of Bergen, Norway


