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I. Introduction

Pore fluid pressure, commonly referred to as pore pressure, is a fundamental parameter for
assessing the mechanical stability of subsurface. In particular, understanding effective stress -
the difference between total stress and pore pressure - is essential for evaluating key geological
processes and associated risks, including subsidence, folding, and seismic events. Additionally,
accurate knowledge of effective stress plays a crucial role in any type of fluid injection and
extraction, particularly in applications vital to the energy transition, such as deep geothermal
projects and the underground storage of hydrogen (H2) and/or carbon dioxide (CO>).

Since 1986, the World Stress Map (WSM) project has systematically compiled the orientation
of maximum horizontal stress (Sumax) (Heidbach et al., 2018). In 2018, the WSM expanded its
scope by incorporating and ranking stress magnitude data as well (Morawietz et al., 2020). As
a result, the new WSM database first released in April 2025 at the EGU in Vienna includes
information on total stress parameters. However, it is effective stress (o - pp), rather than total
stress, that governs rock deformation.

Hence, the only missing parameter, in the WSM database, to fully describe the effective stress
tensor is the pore pressure. To address this major gap, in 2023 the World Pressure Map (WPM)
project has been initiated at the Technical University of Munich, Germany in collaboration
with the WSM project. The early phase of the WPM project, which will be finished by end of
2026, has developed a quality ranking scheme for pore pressure magnitude (Drews et al., 2023;
Shatyrbayeva et al., in prep) and started to compile pore pressure data from various basins
across the world such as Germany, Norway, the Netherlands, Australia, New Zealand and deep
wells from the International Continental Drilling Program (Ranjbarkarami et al., 2025;
Shatyrbayeva et al., 2024; Shatyrbayeva et al., 2023, Shatyrbayeva et al., in prep.).

The database will compile a substantial amount of pore pressure data that requires analysis and
assessment from well completion reports in reservoirs and mining industry records. Therefore,
the primary aim of this proposed Task Force is to support the compilation of pore
pressure data from sedimentary basins worldwide using the WSM and ILP networks.
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This data should be made publicly accessible in a long-term repository. To achieve this, the
second aim of the project is to integrate the global pore pressure data into the new
database infrastructure of the WSM MaRS (Management and Repository of Stress), set
for first release in April 2025 at the EGU in Vienna, ensuring long-term storage and
public access in alignment with the FAIR (Findability, Accessibility, Interoperability, and
Reusability) principles. By integrating pore pressure data into the WSM, the database will
offer information on stress orientation, stress magnitudes, and pore pressure. However, each of
these parameters carries its own uncertainties. To address this, in the next five years the
research teams will conduct case studies to inform users of the potential and limitations
of the data, helping them understand when the data should and should not be used.

II. Objective

1- Compilation of public pore pressure data through the published literature: Both published
literature and open-access industry reports contain extensive pore pressure data. As part of
this Task Force, proponents, along with postdoctoral researchers and PhD students from
Germany and Australia, will work together to systematically compile pore pressure
magnitude data. Additionally, we will collaborate with an international network (see below)
to expand data access and ensure comprehensive coverage.

2- Compilation of raw open access data and analysing them to extract pore pressure data in
sedimentary basins across the world: Beyond the published pore pressure data, a substantial
amount of raw data is available for pore pressure analysis. Much of this data is publicly
accessible and easily obtainable. However, extensive effort is needed to process and
interpret these raw datasets to extract pore pressure magnitude information. A major
challenge in utilizing raw data is the lack of expertise in interpretation. To address this, the
proponent plans to organize a series of workshops and training courses in Australia and
Germany. These initiatives will equip the next generation of earth scientists, including PhD
students and postdoctoral researchers, with the necessary skills to analyse raw data for pore
pressure estimation in various basins across the world.

3- Integrate the global pore pressure database into the WSM database: 1t is essential that the
global pore pressure data remains continuously accessible to the public and the end users
for the long term. To ensure this, we will integrate the data into the new WSM database
infrastructure MaRS, which is designed to provide reliable, ongoing access. By
incorporating the pore pressure data into MaRS, we will not only guarantee its consistent
availability but also establish a system for regular updates, ensuring that the data stays
current and relevant for users worldwide. This integration will ensure the long-term storage,
accessibility, and maintenance of the data, supporting continued research and application
across various industries.

I1I. Project timeline

The proposed Task Force is a five-year project. Table 1 summarises the timetable to achieve
the primary objectives.

TASK Year 1 |Year 2[Year 3| Year 4 |Year §
Compilation of public pore pressure data through the published literature

Compilation of raw open access data and analysing them

Integrate the global pore pressure database into the WSM database

Organise Workshop, Present in conferences & Organise ressearch visits and training courses I

Table 1: Timetable for achieving primary objectives of the proposed Task Force. The black box
represent the conference and workshop as a part of this Task Force.
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IV. Cooperation & Workshop

Given the global scope of this proposed Task Force, it cannot be managed by a single institution
alone. Instead, it requires collaboration with experts from around the world. Drawing on our
decades of successful experience with the WSM project, we recognize that strong international
partnerships across academia, industry, and research institutions are essential for the success
of this initiative. To ensure long-term sustainability, this ILP Task Force will also organize a
series of training courses and summer schools. These programs will equip the next generation
of earth scientists with the skills to contribute high-quality data and provide ongoing support.
In addition, the team will organise the 4" World Stress Map Conference in Feb. 2028 in
Brisbane, Australia. This conference will bring together the world experts in pore pressure and
stress data analysis, and geomechanical modellers. Alongside the conference, we plan to host
specialised workshops and training courses for early career researchers to help prepare the
next generation.

V. Outreach

This ILP Task Force will serve as a collaborative platform and network for students, early-
career scientists, and senior experts to exchange knowledge on this critical topic. It will also
create a dedicated forum to explore the applications of the World Pressure Map (WPM)
database across various geoscience disciplines, particularly in the context of net-zero initiatives
and the energy transition. Currently, several PhD students and postdoctoral researchers in
Australia and Germany are actively working on this topic under the supervision of the proposed
leaders. Following the success of this initiative, we aim to continue attracting both early-career
researchers and experienced experts who are eager to contribute their knowledge of pore
pressure analysis, fostering a collective effort to advance our understanding of geomechanical
processes.

V1. Project alignment with the principal themes of the ILP

Pore fluid pressure is a key parameter for characterizing effective stresses. It plays a crucial role
in crustal geomechanics, influencing subsidence, the natural earthquake cycle, mitigation of
induced seismicity, and folding. Additionally, it is vital for the safe and sustainable use of the
subsurface in geothermal energy, geo-storage (H2, CO», waste disposal), and energy extraction.
Its impact extends across Solid Earth Science, including global change geology (as it has
numerous implications in different aspects of energy transition) and continental lithosphere
studies (as it plays a critical role in neotectonics and seismic hazards).

VII. Key partners within this planned Task Force
In this proposed Task Force, we plan to closely collaborate with the following researchers and
institutions all of which are already long-standing partners of the proponents:

Affiliation Career
No. Name and Country Role Level
Mr Rasoul University of PhD Student - Analyse pore Earl
L. . . Queensland, pressure in Australian y
Ranjbarkarami . . . Career
Australia sedimentary basins.
. University of PhD Student - Pore pressure
2. ,11,\;[ 3:::;:;::. Queensland, analysis in the Cooper- CEaarrly
J Australia Eromanga Basins, Australia. cer
TUM Analyse interplay of stress,
3. Mr Julian Munich pore pressure and fluid Early
Breitsamter German;f migration pathways in the Career
North Alpine Foreland Basin




Affiliation Career
No. Name and Country Role Level
TUM PhD Student - Model the
4. | Ms Parisa Babaie Munich distribution of pore pressure Early
> in the North Alpine Foreland Career
Germany Basin
TUM . Student supe.rvision, and
5. | DrMoritz Zicgler Munich 1nvest1gat§ the impact .of pore Early
German;f pressure in fault reactivation Career
using geomechanical models
- University of Pore pressure determination
6. | Mr Amin Morteza Queensland through Drill Stem Test Early
Pour Kouhnani Australia ’ analysis in unconventional Career
reservoirs of Australia
- - - Petronas, PhD studenjt - analysg pore Early
Mr Irving Mian Malaysia pressure in Malaysian Carcer
sedimentary basins.
Technical advice on WPM
g KIT quality ranking criteria and
* | Dr Birgit Miiller Germa’ny Supervision of students to Senior
investigate stress and pore
pressure.
Technical advice on pore
9. Professor Mark Petronas, pressure analysis, developing Senior
Tingay Malaysia ranking criteria and
Supervision or students.
TU Student supervision, and
10. | Dr Karsten Reiter Darmstadt investigat.e the impact 'ofplore Mid-
Gerrnany, pressure in fault reactivation Career
using geomechanical models
University of Technical advice and student
11. Dr Alireza Adelaide supervision on pore pressure Mid-
Salmachi L analysis through well-test Career
Australia analysis.
12. | Professor Peter Un;versﬁ;; of Technical advice on WPM Seni
Flemings Ausii)iisl?s A quality ranking criteria. entor
13. Dr Stephen O' Gegfebsaslhre Technical advice on WPM Senior
Connor UK ’ quality ranking criteria.
. Tech Limit Technical adyice on pore .
14.1 Dr Scott Mildren Australi ’ pressure analysis, and student Senior
ustraia supervision.
15. Ms Steffi GFZ, Integration of pore pressure Mid-
Lammers Germany database into the WSM Career
Pore pressure data
6. Malte Ziebarth TUM, dissemination, interpolation, Early-
Germany and modelling Career
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Curriculum vitae Dr. Mojtaba Rajabi

Current Positions: Senior Lecturer, School of the Environment
University of Queensland, AUSTRALIA
Contact: phone: +61 (0)7 336 51023 e-mail: m.rajabi@ug.edu.au

Dr Mojtaba Rajabi has over 15 years of extensive experience in geomechanics, geomechanical-
numerical modelling and petrophysics. He graduated with a Ph.D. in Earth Sciences from the University
of Adelaide in 2017. Dr Rajabi has worked on the geomechanical analyses of >30 sedimentary basins
from across the world including Australia, New Zealand, Middle East, Mozambique, Iceland and
Western Mediterranean. Since 2012, Dr Rajabi has worked on the Australian and World Stress Map
projects, and currently is the Deputy-Head of the World Stress Map project. Dr Rajabi has received
over 15 prestigious awards and prizes for his research such as the Australian Research Council-
Discovery Early Career Researcher Award, the Australian SEG Early Achievement Award, EAGE
Louis Cagniard Award, EGU TS Division Outstanding Early Career Scientist Award, and the
International Lithosphere Program’s Flinn-Hart Award.

Education and professional experience

PhD, Earth Sciences 2012-2016: the University of Adelaide, Australia. Topic of the PhD thesis:
Present-day crustal stress pattern across spatial scales.

MSc, Geology 2006-2009: University of Tehran, Iran. Topic of MSc thesis: Fracture analysis and
petrophysical evaluation using well log data in one of the Iranian southwestern oil reservoirs

BSc, Geology, 2001-2006: Iran

Responsibilities
Since 2019 Research Fellow in Geomechanics, University of Queensland, Australia.

2016-2019 Research Associate at the University of Adelaide. Worked on the geomechanics and
petrophysics of eastern Australian sedimentary basins.

2012-2016 Led the Australian Stress Map project at the University of Adelaide. My research
resulted in the development of the most comprehensive stress map of Australia.

2013-2015 Consultant Geoscientist at the Ikon Geomechanics, Adelaide, Australia. Worked on the
structural geology and wellbore geomechanics based on client projects.

2011-2012 Project Geoscientist in consulting companies in Iran to investigate different aspects of
structural geology and petrophysics.

2003-2005 Research and Teaching Associate at the Azad University of Shiraz.

5 recent key publications by the proponent relating to the proposed TF
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subsurface CO; storage. Australian Energy Producers Journal 64(1), 24-35. doi:10.1071/EP23126.

Rajabi M., Esterle J., Heidbach O., Travassos D., Fumo S. (2022). Characterizing the contemporary stress
orientations near an active continental rifting zone: A case study from the Moatize Basin, central
Mozambique. Basin Research 34, 1292—1313. doi:10.1111/bre.12660.
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F., Ziegler, M.O., Zoback, M.-L., Zoback, M., (2018). The World Stress Map database release 2016:
Crustal stress pattern across scales. Tectonophysics 744, 484-498.

Rajabi, M., Tingay, M., Heidbach, O., Hillis, R., Reynolds, S., (2017). The present-day stress field of Australia.
Earth-Science Reviews 168, 165-189.

Rajabi, M., Heidbach, O., Tingay, M., Reiter, K., (2017). Prediction of the present-day stress field in the
Australian continental crust using 3D geomechanical-numerical models. Australian Journal of Earth
Sciences 64, 435-454.
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Curriculum vitae Prof. Dr. Michael Drews

Current Positions: Associate Professor, Technical University of Munich
Contact: e-mail: michael.c.drews@tum.de

Dr. Michael Drews graduated as Diplom Geologist from the University of Mainz in 2008. He received
a doctoral degree (PhD) from Newecastle University (UK) for his thesis about the stress and pressure-
dependent behaviour of fine-grained sediments in 2012. In the following Michael worked as a global
subject matter expert for pore pressure prediction in the petroleum industry in Houston (US) where he
conducted pore pressure analysis, prediction and monitoring in several sedimentary basins including
the Gulf of Mexico, West Africa, North Sea and Barents Sea. Afterwards Michael joined the Friedrich-
Alexander University in Erlangen, Germany, as a senior researcher in geomechanics focusing on pore
pressure evaluation in the North Alpine Foreland Basin. Since 2019, he leads the Professorship for
Geothermal Technologies at Technical Univ. of Munich expanding his pore pressure related work to
complex tectonic settings and the initiation of the World Pressure Map in collaboration with the WSM.

Education and professional experience

PhD, Geosciences 2008-2012: Newcastle University, UK. Topic of the PhD thesis: Modelling stress-
dependent effective porosity-permeability relationships of metre-scale heterogeneous mudstones.

Diploma, Geology (M.Sc. Geology) 2002-2008: Johannes Gutenberg University Mainz, Germany.
Topic of Diploma thesis: The 'Plane Scanner' - Development, Testing and Application of an Algorithm
for Processing of Photogrammetric 3D Geological Surface Models

Responsibilities
Since 2019 Head of Professorship for Geothermal Technologies, Technical University of Munich,

Germany: Pore pressure and geoenergy related research, initiation of the World
Pressure Map.

2016-2019 Post-doctoral researcher at the Friedrich-Alexander University Erlangen-Nuremberg,
Germany. Pore pressure research in the North Alpine Foreland Basin.

2012-2016 Subject matter expert for pore pressure prediction and top seal analysis at
ConocoPhillips Company, Houston, Texas, United States.

2011-2012 Freelancer at Institute for Geothermal Resource Management, Mainz, Germany,
evaluating local stress field variations and fault stabilities

Researcher at Johannes Gutenberg University Mainz, Germany, investigating fluid
flow in and around boreholes.

2008-2011 Postgraduate Researcher in the Caprocks Project (Newcastle University, Heriot Watt
University, University of Leeds, University of Cardiff), United Kingdom.

5 recent key publications by the proponent relating to the proposed TF

Drews, M.C., Bauer W., Caracciolo L., Stollhofen H. (2018): Disequilibrium compaction overpressure in shales
of the Bavarian Foreland Molasse Basin: Results and geographical distribution from velocity-based
analyses. Marine and Petroleum Geology, 92, 37-50, https://doi.org/10.1016/j.marpetgeo.2018.02.017

Drews, M.C., Seithel, R., Savvattis, A., Kohl, T., Stollhofen, H. (2019): A normal-faulting stress regime in the
Bavarian Foreland Molasse Basin? New evidence from detailed analysis of leak-off and formation
integrity tests in the greater Munich area, SE-Germany. Tectonophysics, 755, 1-9.

Drews, M.C., Duschl, F. (2022): Overpressure, vertical stress, compaction and horizontal loading along the
North Alpine Thrust Front, SE Germany. Marine and Petroleum Geology, 143, 105806.

Drews, M., Shatyrbayeva, 1., Bohnsack, D., Duschl, F., Obermeier, P., Loewer, M., Flechtner, F., Keim, M.
(2022): The role of pore pressure and its prediction in deep geothermal energy drilling — examples from
the North Alpine Foreland Basin, SE Germany. Petroleum Geoscience, 28.

Shatyrbayeva, 1., Duschl, F., Drews, M.C. (2024): Drilling data-calibrated shale compaction models for pore
pressure evaluation from geophysical well logs in the North Alpine Foreland Basin, SE Germany.
Petroleum Geoscience, 30, 1-13.
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Curriculum vitae Prof. Dr. Oliver Heidbach

Current Positions: Senior Scientist, Helmholtz-Centre Potsdam
GFZ Helmbholtz Centre for Geosciences, Potsdam, GERMANY
Section 2.6 Seismic Hazard and Risk Dynamics

Professor for Geophysics at the Techncial University of Berlin, Germany
Contact: phone: +49 331 6264 2814 e-mail: heidbach@gfz.de

Education and professional experience

2009 Habilitation at the Faculty of Physics of the University Karlsruhe, Germany; title of habiliation
thesis: Spatial and temporal variability of the contemporary crustal stress pattern of the Earth;
Academic degree: Dr. habil. (Adj. Prof.)

2000 Dissertation at the Faculty of Physics of the Ludwig-Maximilians University of Munich; title of
doctoral thesis: The Mediterranean - 3D Numerical modelling of crustal deformation in comparison
with results from satellite geodesy; Academic degree: Dr. rer. nat. (Ph.D.)

Topic of the 'Diploma' thesis: Modelling of crustal deformation in the Mediterranean with the finite
element method. Academic degree: Dipl.-Geophys. (Master of Geophysics)

1986 - 1995: Student of Geophysics and Meteorology at the Ludwig-Maximilians University of
Munich, Germany and University of Reading, England.

Responsibilities

since 2020 Professor for Applied Geophysics, Technical University Berlin

since 2012 Head of the working group Analysis and Modelling of Crustal Stress

since 2009 Head of the World Stress Map Project

since 2009 Senior Researcher at the GFZ Helmholtz Centre for Geosciences

since 2005 Head of a Task Force of the International Lithosphere Programs ILP

2019-2023 Elected member of GFZ's Internal Scientific Council

2013-2015 Member of the GFZ Think Tank

2003-2008 Head of the working group Tectonic Stress, Geophysical Institute, TU Karlsruhe
2003-2008 Project leader of the DFG Special Research Centre 461 Strong Earthquakes
2003-2008 Assistant Professor (C1), Geophysical Institute, Technical University Karlsruhe
2000-2003 Research Scientist at the Heidelberg Academy of Sciences and Humanities
1996-2000 Research Scientist at German Geodetic Research Institute (DGFI), Munich
1994-1995 Research Assistant, Geophys. Institute, Ludwig-Maximilians University Munich

5 recent key publications by the proponent relating to the proposed TF
Heidbach, O., Rajabi, M., Cui, X., Fuchs, K., Miiller, B., Reinecker, J., Reiter, K., Tingay, M., Wenzel, F., Xie,
F., Ziegler, M.O., Zoback, M.-L., Zoback, M. (2018). The World Stress Map database release 2016:

Crustal stress pattern across scales. Tectonophysics 744, 484-498.

Morawietz, S., O. Heidbach, K. Reiter, M. O. Ziegler, M. Rajabi, G. Zimmerman, B. Miiller, and M. Tingay
(2020), An open-access stress magnitude database for Germany and adjacent regions, Geothermal Energy,
https:/doi.org/10.1186/s40517-020-00178-5

Ziegler, M. O., and O. Heidbach (2024), Increasing accuracy of 3-D geomechanical-numerical models,
Geophys. J. Int., 237(2), 1093-1108, doi:10.1093/gji/ggaec096.

Ziegler, M. O., and O. Heidbach (2023), Bayesian Quantification and Reduction of Uncertainties in 3D
Geomechanical-Numerical Models, Journal of Geophysical Research: Solid Earth, 128(1),
doi:10.1029/2022jb024855.

Rajabi, M., Tingay, M., Heidbach, O., Hillis, R., Reynolds, S. (2017): The present-day stress field of Australia.
- Earth-Science Reviews, 168, p. 165-189, https:/doi.org/10.1016/j.earscirev.2017.04.003


mailto:heidbach@gfz.de
https://www.gfz-potsdam.de/en/about-us/organisation/board-bodies-administration/bodies/internal-scientific-council/

Curriculum vitae Dr. Indira Shatyrbayeva

Current Positions: Research Fellow, Technical University of Munich
Contact: e-mail: indira.shatyrbayeva@tum.de

Dr. Indira Shatyrbayeva brings over 12 years of combined industrial and academic expertise in the Oil
& Gas and deep geothermal energy sectors. She holds a Master of Science in Petroleum Engineering
from Politecnico di Torino (Italy) and recently earned her doctorate (Dr.-Ing.) from the Technical
University of Munich (Germany) in 2025. Her industrial experience includes extensive upstream and
midstream consultancy from the Netherlands for international projects worldwide. Since 2019, Indira
has been a Research Associate at TU Munich, focusing on deep geothermal projects, with her doctoral
research specialising in pore pressure evaluation in the North Alpine Foreland Basin.

Education and professional experience

Doctor of Engineering Sciences (Dr.-Ing.) 2020-2025: Technical University of Munich, Germany.
Topic of the doctoral thesis: Integrated Pore Pressure Evaluation for Risk Mitigation of Deep
Geothermal Drilling in the North Alpine Foreland Basin, SE Germany

Master of Science (M.Sc.) in Petroleum Engineering 2009-2012: Politecnico di Torino, Italy. Topic of
MSc thesis: Modelling of Innovative Well Geometries

Bachelor of Science (B.Sc.) in Petroleum Engineering 2005-2009: Kazakh National Technical
University, Kazakhstan

Responsibilities
Since 2021 Research Associate at Geothermal Technologies research group, Technical University

of Munich, Germany, conducting pore pressure research for the North Alpine Foreland
Basin and contributing to the World Pressure Map project

2019-2021 Research Associate at Geothermal-Alliance Bavaria (GAB), Technical University of
Munich, Germany. Scientific project coordination support

2017-2018 Business Development & Analytics, IRM Systems BV, Delft, Netherlands:
Engineering & analytics focused on Oil & Gas pipeline integrity

2012-2017 Reservoir Engineer, SGS, The Hague, Netherlands: Integrated reservoir modelling and
field development for Oil & Gas assets across Europe, Africa, Asia and the Middle East

2012-2012 Project Engineer, Versatec Energy BV, Woerden, Netherlands: HSE & Operational
Assurance projects for Oil & Gas platforms in the Dutch sector of the North Sea

2011-2012 Internship in Reservoir Engineering, Netherlands Organisation for Applied Scientific
Research (TNO), Utrecht, Netherlands: MSc thesis as part of the large research project
for Royal Dutch Shell

5 recent key publications by the proponent relating to the proposed TF

Shatyrbayeva, 1., Duschl, F., Drews, M.C. (2024): Drilling data-calibrated shale compaction models for pore
pressure evaluation from geophysical well logs in the North Alpine Foreland Basin, SE Germany.
Petroleum Geoscience, 30, 1-13, https://doi.org/10.1144/petee02024-014

Shatyrbayeva, 1., Bohnsack, D., Duschl, F. and Drews, M.C. (2023). Comparison and integration of pore pressure

measurements and indicators from drilling data in a deep geothermal energy play in Germany. Geoenergy, 1

Drews, M.C., Shatyrbayeva, 1., Heidbach, O., Miiller, B. (2023). Initiation of a Global, Quality-Ranked Pore

Pressure Magnitude Database — Opportunities and Challenges. Presented at Gussow 2023 - Geomechanics
for Sustainable Energy Development, Banff, Canada

Drews, M.C., Shatyrbayeva, 1., Bohnsack, D., Duschl, F., Obermeier, P., Loewer, M., Flechtner F., and Keim,
M. (2022). The role of pore pressure and its prediction in deep geothermal energy drilling — examples
from the North Alpine Foreland Basin, SE Germany. Petroleum Geoscience, 28.

Shatyrbayeva, 1. and Drews, M. (2020). Resistivity-based pore pressure investigation using the Waxman-Smits

equation in the North Alpine Foreland Basin, SE Germany. Third EAGE Workshop on Pore Pressure
Prediction, 1-5, https://doi.org/10.3997/2214-4609.202038005
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