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EURAD2 - HERMES
Task 3: THMC-Process Couplings and 

Computational Performance

Task lead: 
Anne-Catherine Dieudonné / Olaf Kolditz
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Agenda

• Lessons learned from EURAD1
(Claret et al. 2024) 

• Modelling strategy
• Automated workflows (data 

integration, benchmarking, site 
modeling)

• Computational efficiency (HPC)
• Machine Learning
• ...

• Model-Hub

• Highlights

• Synthesis
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Introduction
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EURAD-1: Review: GAS (H2M / TH2M)
SynthesisImplementation >>>
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THMC processes

Churakov et al. 2024
Claret et al. 2024
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Workflows >> DTw
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Task 3



EURAD2 Annual Event – HERMES#DITOCOBologna 09-11.09.2025 8

Task 3: Structure

• SubTask 3.1: Benchmarking 
coupled processes and 
computational performance

• SubTask 3.2: Inverse modelling, 
sensitivity analysis and upscaling

• SubTask 3.3: Data and model 
integration ST3.1 ST3.2

ST3.3

Benchmarking
Coupled Processes

Computational Performance

Inverse Modelling
Sensitivity Analysis

Upscaling

Data and 
Model Integration
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Task 3: Compact

• SubTask 3.1: Benchmarking coupled processes and computational 
performance
• coupled processes: Multiphysics + chemistry, L/ILW and HLW (combined repos)

• numerical methods

• computational performance (HPC)

• SubTask 3.2: Inverse modelling, sensitivity analysis and upscaling
• sensitivity analyses (variety of methods)

• inverse modelling (e.g. ROM)

• SubTask 3.3: Data and model integration
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Task 3: Integration

• SubTask 3.3: Data and model 
integration

###

• SubTask 2.3: Collaborative 
platform for code 
development and data 
management 

ST2.3

Collaborative platform 
for code development 
and data management
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Model Hub
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Collaborative platform for code development 
and data management 

Concept Implementation>>>
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Collaborative platform for code development 
and data management 

Technical layout and implementation

• Admin side (UFZ)
• Hardware#Software (UFZ server)

• github # jupyterhub # binder # docker

• Users side
• writing jupyter notebooks for 

benchmarks (and later applications)

• UFZ/TUBAF will provide templates

• local testing on users side

• pushing to hermes github (git)

• Part of the DigBen project (+BGR)



MODEL-HUB (V0)

WebLayer

InfoLayer

JupyterLab

structured user-web-
interface organized by 
thematic areas: 
materials, processes, 
scales > projects

specific information 
about thematic areas 
including literature links 
> list of current 
benchmarks and 
examples (extending)

interactive Jupyter 
Notebooks of 
benchmarks and 
examples < coding area 
for interactive work



Model-Hub: Classic Benchmarks

• Two-phase flow in porous media

• Analytical solution as benchmark test for 
numerical models

• Interactive Jupyter notebook (two-phase 
flow parameters)

McWhorter Problem

https://www.opengeosys.org/docs/benchmarks/th2m/mcwhorter_interactive/


Model-Hub: Lab Scale

• Link to the DECOVALEX projects

• GREAT cell experiments: polyaxial cell for 
THM processes (Uni Edinburgh)

• Strength of crystalline rocks during stress 
orientation changes

• Fracture nucleation and propagation

• Comparison of various numerical methods 
for fracture mechanics

• Development of an experimental based, 
comprehensive benchmark suite

A 2D GREAT cell benchmark suite simulated using small deformation and LIE mechanical processes

https://www.opengeosys.org/docs/benchmarks/small-deformations/greatcellm/
https://www.opengeosys.org/docs/benchmarks/small-deformations/greatcellm/
https://www.opengeosys.org/docs/benchmarks/small-deformations/greatcellm/


Model-Hub: URL Scale

Current experiment models inURL 
Mont Terri

• Full Explacement (FE) > 
minibenchmarks

• Cyclic Deformation (CD-A)

• Fault Slip (SP)

Reactive Transport Processes

• Non-isothermal Diffusion (DR-D)

• CO2 Injection into OPA (CL)

• Radionuclide migration (CI)

https://www.opengeosys.org/docs/benchmarks/reactive-
transport/co2injection/
https://www.opengeosys.org/docs/benchmarks/reactive-
transport/radionuclidesmigration/

https://www.opengeosys.org/docs/benchmarks/reactive-transport/co2injection/
https://www.opengeosys.org/docs/benchmarks/reactive-transport/co2injection/
https://www.opengeosys.org/docs/benchmarks/reactive-transport/co2injection/
https://www.opengeosys.org/docs/benchmarks/reactive-transport/co2injection/
https://www.opengeosys.org/docs/benchmarks/reactive-transport/co2injection/
https://www.opengeosys.org/docs/benchmarks/reactive-transport/co2injection/
https://www.opengeosys.org/docs/benchmarks/reactive-transport/co2injection/
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Highlights
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Highlights - Examples
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Networking & Synthesis
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EURAD-2: 
Networking / Build-on
THMC modelling
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Collaborative platform for code development 
and data management 

• Collaboration maps
•within Tasks
• beyond Tasks
• beyond WPs
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Collaborative platform for code development 
and data management 

„Repo-Concept“ (model repositories)

linking models (and data) to repository 
modules ...

Mont Terri (Digital Twin)

• near-field HAA
• nead-field SMA
• sealing systems
• far-field SMA / HAA
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Back-up area
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