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Profile and Research Vision

M My research focuses on the underlying physics of fluids in porous media. Fluids such as C'O5 and
HsO—whether deeply derived from the mantle or released through devolatilization in subduction
zones, volcanic arcs, or other tectonically active regions—play a fundamental role in the temporal and
spatial distribution of earthquakes and aftershocks. Bridging the understanding of natural tectonic
processes with the sustainable use of the subsurface, I investigate coupled thermo-hydro-mechanical-
chemical (THMC) processes that govern fluid—rock interactions and give rise to induced seismicity.
Through an integrative, interdisciplinary approach that combines geophysical observations, struc-
tural geology, and process-based simulations, I aim to advance predictive understanding of tectonic
and fluid processes across geological scales—ultimately supporting climate resilience and reducing
seismic risk.

Work Experience

January 2025 - June 2025 M Subsurface Advisor Eidgenossische Technische Hochschule Ziirich
(ETH), Ziirich, Switzerland — Research on dissolved C'O3 injection
and storage strategies.

Since September 2024 M Assistant Professor in Sustainable Geoscience of the Subsurface,
Faculty of Earth Sciences, Vrije Universiteit Amsterdam, Netherlands
— Research on offshore C'O; storage, geothermal systems, and sub-
duction zone dynamics, examining the impact of tectonics on fluid dy-
namics and reservoir stability.

September 2022 — August 2024 M Postdoctoral Researcher ETH Ziirich, Swiss Seismological Service
(SED), Ziirich, Switzerland — Research within the SPEED2ZERO
project, exploring C'O3 storage potentials in Switzerland.

November 2019 — July 2022 M Research Assistant University of Neuchatel, Switzerland — Activi-
ties in addition to research: teaching courses in numerical modeling,
laboratory experiments, and field work within Bachelor and Master
programs in geodynamics and geothermics.

October 2017 — October 2019 M Research Assistant University of Bonn, Germany — Focus: tutor of
Bachelor courses and independent implementation of geological and
geophysical campaigns.

Academic Career

November 2019 — August 2022 A Ph.D. in Earth Science — University of Neuchatel, Switzerland.
Faculté des Sciences, Centre d’'Hydrogéologie et de Géothermie
(CHYN). Thesis title: Numerical Modelling of Aftershock Sequences,
Volcano-Tectonic Interactions, and Pandemic Propagation.
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Academic Career (continued)

October 2017 — October 2019 M Master of Science — Rheinische Friedrich-Wilhelms-University

Bonn, Germany. Institute for Geosciences. Thesis title: Geophysical
Characterization of a Fault Zone and Its Correlation with Seismic-
ity in the Talala Region, Northwest India, published in Tectonophysics
(2021).

October 2014 — September 2017 M Bachelor of Science — Rheinische Friedrich-Wilhelms-University

Bonn, Germany. Thesis title: Development of a Geological Model of a
Landslide Near Bonn Based on Geophysical Measurements, published
in Land (2021).

Research Expertise

Published articles

Grigoratos, 1., Schultz, R, van Ginkel, J., Gunatilake, T., Wiemer, S., van der Wal, J. L., &
Muntendam-Bos, A. G. (2025). A generic seismic risk protocol for energy production sites. Bulletin of
Earthquake Engineering, 1—23.

Gunatilake, T., Zappone, A, Zhang, Y., Zbinden, D., Mazzotti, M., & Wiemer, S. (2025). Quantitative
modeling and assessment of coz storage in saline aquifers: A case study in switzerland. Carbon Capture
Science €4 Technology, 100360. & doi:https://10.1016/j.ccst.2024.100360

Heinze, T., & Gunatilake, T. (2025). Estimating the heat transfer in fractured geothermal reservoirs.
Energy, 321, 135008.

Martin, A., Becattini, V., Marieni, C., Kolbeinsdottir, S., Mazzotti, M., & Gunatilake, T. (2025). Potential
and challenges of underground co 2 storage via in-situ mineralization in switzerland. Swiss Journal of
Geosciences, 118(1), 1. & doi:https://doi.org/10.3929/ethz-b-000715300

Bandara, D., Smit, J., Gunatilake, T., Riechelmann, S., Wohnlich, S., & Heinze, T. (2024). Fluid
upwelling and alluvial controls on spring localization: An example from Sri Lanka. Groundwater for
Sustainable Development, 26, 101289. & doi:https://doi.org/10.1016/j.gsd.2024.101289

Gunatilake, T., & Miller, S. A. (2024). 3-d model reveals thermal decomposition as a potential driver of
seismicity in the Apennines, Italy. Geological Society of America Bulletin, 78.
& doi:https://doi.org/10.1130/gsab.s.26053540

Schultz, R., Rinaldi, A. P., Roth, P., Madritsch, H., Gunatilake, T., & Wiemer, S. (2024). Pre-screening of
induced seismicity risks for coz injection at Triillikon, Switzerland. International Journal of Greenhouse
Gas Control, 138, 104239. & doi:https://doi.org/10.1016/j.1ijggc.2024.104239

Grigoratos, I, Schultz, R, van Ginkel, J., Gunatilake, T., & Wiemer, S. (2023). Review of the Seismic
Hazard and Risk Protocol for induced seismicity related to gas production from small gas fields in the
Netherlands. Staatstoezicht op de Mijnen (SodM).

@ doi:https://doi.org/10.13140/RG.2.2.22667.50729

Gunatilake, T. (2023). Dynamics between earthquakes, volcanic eruptions, and geothermal energy
exploitation in Japan. Nature Scientific Reports, 13(1), 4625.
& doi:https://doi.org/10.1038/s41598-023-31627-3

Gunatilake, T., & Miller, S. A. (2022a). Adapting a Physical Earthquake-Aftershock Model to Simulate
the Spread of COVID-19. International Journal of Environmental Research and Public Health, 19(24), 16527.
@ doihttps://doi.org/10.3390/ijerph192416527
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Gunatilake, T., & Miller, S. A. (2022b). Spatio-temporal complexity of aftershocks in the Apennines
controlled by permeability dynamics and decarbonization. Journal of Geophysical Research: Solid Earth,
127(6), e2022]Bo24154. & doithttps://doi.org/10.1029/2022jb024154

Gunatilake, T., Heinze, T., Miller, S. A., & Kemna, A. (2021). Hydraulically conductive fault zone
responsible for monsoon-triggered earthquakes in Talala, India. Tectonophysics, 820, 229117.
& doi:https://doi.org/10.1016/j.tecto.2021.229117

Moradi, S., Heinze, T., Budler, J., Gunatilake, T., Kemna, A., & Huisman, J. A. (2021). Combining Site
Characterization, Monitoring and Hydromechanical Modeling for Assessing Slope Stability. Land,
10(4), 423. @ doihttps://doi.org/10.3390/1and10040423

McCann, T., Gunatilake, T., Amaru, I., & Drews, E.-L. (2018). The hunter and the hunted—first
description of a jackal-like predator and associated bird and gazelle tracks from the Post-Messinian of
the Sorbas Basin, SE Spain. Zeitschrift der Deutschen Gesellschaft fiir Geowissenschaften, 47-71.

@ doihttps://doi.org/10.1127/2zdgg/2018/0131

In review/submitted articles

(3]

Gunatilake, T., Gerya, T., Conolly, J., & Miller, S. (-). Co-seismic devolatilization and aftershocks in
Subduction zones. Nature Geoscience, In review.

Liu, X,, Zheng, Y., Zheng, A., Miller, S. A,, Gunatilake, T., Jiuyuan Yang, M. S,, ... Gana, A. (-).
Post-earthquake fluid pressure changes dominated the 2021 thessaly (greece) aftershock sequence.
Submitted to Journal of Geophysical Research: Solid Earth.

Toussaint, G., Gunatilake, T., Valley, B., & Miller, S. A. (-). Aftershock sequences in Greece explained
by high-pressure nonlinear diffusion model. JGR:Solid Earth, In review.

Articles in preparation

(2]

Gunatilake, T., Beniest, A., & Doust, H. (-). Exploring the potential for coz sequestration in the west
netherlands basin: Opportunities and challenges. In preparation.

Gunatilake, T., Gerya, T., Duretz, T., Schmalholz, S., Moulas, E., & Candioti, L. (-). Fluid generation
associated with flat and steep Subduction: Insights from numerical modeling. Nature Geoscience, In review.

Gunatilake, T., Gokpinar, T., & Heinze, T. (-). Coz degassing in a flooded mine shaft. In preparation.

Conference Proceedings (selected)

(2

Gunatilake, T. (2025). Numerical Investigation of Fluid-driven Processes in Subduction Zones and
Their Implications for Aftershock Activity: A Comparative Planetary Study of Earth, Venus, and Mars.
In Charles University, Department of Geophysics, Praha, Czech Republic. Invited.

Gunatilake, T., Zappone, A., Zhang, Y., Zbinden, D., Schultz, R., & Wiemer, S. (2025). CO, Storage
Potential in Swiss Saline Aquifers: Numerical Simulations at Triemli and Insights from the CITRu Pilot
Project. In SSA Seismological Society of America, USA.

Gunatilake, T. (2024). Numerical Investigation of Fluids in Subduction Zones and Their Role in
Aftershock Activity. In Njord Seminar Series Autumn 2024, Oslo, Norway. Invited.

Gunatilake, T., Rinaldi, A. P., Zappone, A., Zhang, Y., Zbinden, D., Mazzotti, M., & Wiemer, S. (2024).
Decentralized CO, Storage in Unfavorable Conditions: An Example from Switzerland. In EGU General
Assembly Conference, Austria.

Gunatilake, T., Gerya, T., Conolly, J., & Miller, S. (2023). The Relationship Between Devolatilization
and Aftershocks in Subduction Zones. In International Science Conference on Fluids in the Earth, Greece.
Invited.
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Gunatilake, T., Gerya, T., Conolly, J., & Miller, S. A. (2023). Exploring the Journey of Fluids: From the
Subsurface to the Atmosphere. In Structural Geology/Tectonics Seminar, University of Bern, Switzerland.
Invited.

Gunatilake, T., & Miller, S. A. (2021a). The 2016 Apennines Earthquake Sequence Driven by
Decarbonization: Excellent Spatio-temporal Comparisons of Data and a Non-linear Diffusion Model
with a Source. In AGU Fall Meeting 2021 and Swiss Geoscience Meeting 2021, USA and Switzerland.

Gunatilake, T., & Miller, S. A. (2021b). The Role of Decarbonization and Dehydration in Aftershock
Genesis. In Granada—-Miinster Discussion Meeting 2021, Spain (Vol. 8). Invited.

Gunatilake, T., & Miller, S. A. (2020). Earthquakes Without Aftershocks: Is There a Link to
Fluid-absent Geodynamics? In EGU General Assembly Conference, Austria.

Gunatilake, T., Kemna, A., Heinze, T., Hoffmann, G., Prizomwala, S., & Gayatri, P. (2019). Geophysical
Characterization of a Fault Zone and Its Correlation with Seismicity in the Talala Region, Northwest
India. In EGU General Assembly Conference, Austria.

Funding

2021

2018

2013

2024

2025

M Equality Grant, to attend the JpGU conference in Japan and to visit the Earthquake and Volcano
Research Center, Nagoya University (EVRC]) to present my research results about seismicity,

volcanism, and the associated impact of geothermal energy exploitation in Japan (2 weeks: 5000
CHEF).

M PROMOS, scholarship program at the Rheinisch Friedrich-Wilhelms-University Bonn, Ger-
many, for a measurement campaign in India with regard to the master’s thesis. Funded by the
Federal Ministry of Education and Research (BMBF) and German Academic Exchange Service
(DAAD). (6 weeks: 1400 Euro)

M DAAD, scholarship for a four-week internship in a foreign country from the German Academic
Exchange Service (DAAD) in cooperation with IAESTA. (4 weeks: 700 Euro)

M ETH Ziirich Grant, Research project investigating dissolved C'O behavior in water under var-
ious subsurface storage scenarios to enhance understanding of carbon sequestration processes.
(6 months: 18,000 Euro)

M NWO Veni Grant,(awaiting official confirmation). Project: SHINE - Numerical modeling of
shear heating and its role in earthquake triggering. Developing coupled THMC numerical tools
to study shear heating, fluid generation, and seismicity, with applications to safer geothermal and
C Oy storage in tectonically active regions. (3 years: 300,000 Euro)

Certification and Awards

2024

2022

2021

M University Teaching Qualification Certification demonstrating proven competence in devel-
oping and delivering university-level courses.

M Nomination for the Best Ph.D. Thesis Nominated for the prestigious DuPasquier-Perrier
Prize for outstanding doctoral research.

M Certificate of Advanced Studies (CAS) in Deep Geothermal Systems Awarded by the Uni-
versity of Neuchatel, recognizing advanced training in the field of geothermal energy systems.

M Certificate in FEFLOW Modelling Completion of advanced coursework in groundwater flow
modelling using FEFLOW, including both foundational principles and applied techniques.



Community Services

DOCS Project Coordinator Lead coordinator of the Deep Offshore CO, Sequestration
(DOCS) project, overseeing strategic planning, interdisciplinary collaboration, and project
implementation.

ECR Representative Early career research representative at the American Geophysical
Union (AGU) Fall Meeting for Seismology division.

Primary Convener at the American Geophysical Union (AGU) Fall Meeting 2024. Ses-
sion: THMC Processes in Seismogenesis (eLightning).

ECR Representative Early career research representative at the European Geosciences
Union (EGU) for Energy, Resources and the Environment division.

Primary Convener at the American Geophysical Union (AGU) Fall Meeting 2023. Ses-
sion: Seismology General Contribution: Earthquakes (3 Oral and 3 Poster sessions).

Institute Board Representative for Scientific Staff Elected representative of Ph.D. stu-
dents and research staff on the institute board during doctoral studies, contributing to aca-
demic governance and institutional decision-making.

Program Organizer, CAS in Deep Geothermal Systems Organized the Certificate of
Advanced Studies (CAS) program in deep geothermal systems, including curriculum plan-
ning and coordination of expert lectures and training modules.

Co-Organizer, European Geothermal PhD-Day (EGPD) Conference Coordinated
conference program and sessions, including abstract evaluation, session planning, and
moderation.

Field Excursion Coordinator Organized multiple geological and geophysical field ex-
cursions to Toscana/Elba, Italy, Iceland, Sri Lanka and India.
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B.Sc., Sil Gersen. Influence of layer thickness on fold-and-thrust belt, laboratory experi-
ments, second supervisor.

B.Sc., Mirthe Hatzmann. Influence of viscosity and temperature on analogue subduction
model, second supervisor.

B.Sc., Friso Berends. Global Perspectives on CO, Storage: Techniques, Challenges, and
Regional Variations, main supervisor.

B.Sc., Ruben van der Pijl. Structural Heterogeneity of Subduction Zones: Impacts on
Seismotectonics and Slab Dynamics, main supervisor.

M.Sc., Myrthe Theune. Influence of Volcanic Activity on Geothermal Gradient Variabil-
ity and Its Implications for Enhanced Geothermal Energy Extraction, main supervisor.

B.Sc., Bibian Laat. Assessing the Geological Suitability of the Brussels Sandstone for
Saline CCS, main supervisor.

B.Sc., Menko Groen. Is There Potential for Saline Carbon Capture and Storage in the
Brussels Sandstone?, main supervisor.

B.Sc., Jessie Sap. Is There a Suitable Trapping Geometry Present in the Brussels Sandstone
(BS) for Saline Carbon Capture and Storage (CCS)?, main supervisor.



Supervision (continued)

2022—-2023

2023

2022

M.Sc., Daan Groot. Study of CCS Potential in Multiple Possible Storage Formations in
the Terschelling Basin, main supervisor.

M.Sc., Gaelle Toussaint. Induced Seismicity in Enhanced Geothermal Systems (EGS):
Insights from the Vendenheim Project, France, co-supervisor.

M.Sc., Adrian Martin. CO, Storage Potential via In Situ Mineralization in the Swiss
Underground, main supervisor.

M.Sc., Manon Trott. Identification of Near-surface Karst Cavities Using the Geostatistical
Posterior Population Expansion Inverse Method Applied to Electrical Resistivity Data, co-
supervisor.

Teaching Experience

Since 2025

Since 2024

Since 2020

2020—2022

Since 2020

2017-2019

Reflection Seismics for CCS and Subsurface Interpretation (Vrije Universiteit Am-
sterdam) I co-coordinate this course, focusing on reflection seismic techniques for inter-
preting subsurface structures, with applications in Carbon Capture and Storage (CCS).

Geothermal Energy (Vrije Universiteit Amsterdam) I lead this course, covering geother-
mal systems for heating buildings and industries. Through simulations, case studies, and
real-world examples, students explore heat transfer, fluid flow, and system design.

Structural Geology and Geothermal Field Trip - Tuscany and Elba (Vrije Universiteit
Amsterdam, University of Neuchatel, ETH Ziirich) I lead advanced field excursions to the
Larderello-Travale geothermal province and Elba Island, investigating tectonic and struc-
tural controls on high-enthalpy geothermal systems. We analyze extensional fault system:s,
reservoir and cap rock identification, and hydrothermal alteration. On Elba, we study ex-
humed deep crustal analogs, including metamorphic complexes and plutonic intrusions, to
understand the geodynamic framework of geothermal activity in the northern Apennines.

Numerical Modeling and Geodynamics (University of Neuchatel) I taught this course
on high-performance computing for lithospheric simulations. We explored thermody-
namics, hydromechanics, solid mechanics, and chemistry to understand fracture and flow
processes.

Earthquake Physics and Geothermics (University of Neuchatel) I taught this course on
earthquake physics and geothermal activity. We explored lithospheric processes, includ-
ing fracture and flow under high pressure, and developed computational algorithms for
geothermal and volcanic system simulations.

Tectonic and Geophysical Investigations of Geothermal Systems, Sri Lanka (Uni-
versity of Peradeniya, ETH Ziirich) Co-organized workshops integrating geophysical ex-
ploration methods and numerical modeling to study geothermal spring systems in Sri
Lanka. Emphasis was placed on fault-related fluid flow, crustal heat transport, and tec-
tonic controls on hydrothermal circulation.

Mathematical Methods in Tectonophysics and Structural Geology (University of
Bonn) Tutored advanced mathematical techniques applied to deformation analysis and
stress-strain relationships. Introduced Python scripting for modeling geodynamic and
structural processes.



Teaching Experience (continued)

M Geodynamics and Tectonophysics (University of Bonn) Taught core concepts in litho-
spheric deformation, fluid-rock interactions, and thermo-mechanical processes governing

tectonic evolution. Topics included fault zone mechanics, crustal rheology, geothermal
gradients, and the role of fluids in seismicity and mantle convection.

Skills

Languages M German - Native speaker, English — Near native speaker, Sin-
hala - Mother-tongue, French - Basic communication skills

Geological and Geophysical Software M TOUGH3/2: Utilized for multiphase CO, flow modeling in
porous and fractured reservoirs.
COMSOL Multiphysics: Applied for coupled Thermo-Hydro-
Mechanical-Chemical (THMC) simulations in subsurface sys-
tems.
FEFLOW: Employed for groundwater flow and heat transport
modeling in geothermal and Carbon Capture and Storage (CCS)
projects.
MODFLOW: Used to simulate debris flows and sediment trans-
port in geohazard assessments.
ArcGIS: Used for spatial analysis and mapping in geological and
environmental studies.
GRASS GIS: Applied for advanced geospatial processing and re-
mote sensing analysis.
QGIS: Utilized for routine GIS tasks, including data visualiza-
tion and geostatistical analysis.
ParaView: Employed for three-dimensional visualization of
simulation results and large-scale datasets.
ReflexW: Used for processing seismic and Ground-Penetrating
Radar (GPR) data in subsurface imaging.
Zond: Applied for geophysical modeling and inversion of seis-
mic and Electromagnetic (EM) survey data.



