
Das LIAG-Seminar findet alle zwei Wochen, jeweils dienstags um 11 Uhr, statt.
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Sustainability analysis of geothermal energy production
in the North German Basin using reactive thermo-hydro-chemical 
numerical modelling
Fazal Ullah

Fluid-rock interactions and evolving thermodynamic conditions strongly influence the 
performance and sustainability of geothermal reservoirs, particularly through dissolu-
tion, precipitation, and scaling processes. Current reactive transport models often fail 
to capture long-term hydrochemical dynamics under realistic geothermal conditions. 
This research aims to develop robust thermo-hydro-chemical (THC) models for geother-
mal reservoirs in the North German Basin by integrating geological, geophysical, and 
hydrochemical data. Using COMSOL-iCP-PHREEQC and/or FEFLOW-piChem-PHREEQC, 
reactive transport will be analyzed under both equilibrium and kinetic approaches to 
assess key hydrochemical controls on reservoir quality and energy production. Fit-for-
purpose models and field validation with test wells from Baker-Hughes in Celle region 
will support uncertainty quantification and mitigation strategies, providing transferable 
insights into sustainable geothermal utilization under varying physical conditions and 
various operating cycles.

A Novel Grain-Contact Modelling Approach for Enhanced
Petro-Elastic Simulations in Digital Rock Physics Applications
Matthias Halisch

Based on high-resolution µCT imaging and mineralogical calibration, we introduce a 
new contact-based stiffness correction to simulate realistic Vp/Vs values in CO₂-exposed 
reservoir samples. Combined with reactive transport simulations (RTS) and cement 
dissolution analysis, the study demonstrates how porosity, permeability, and elastic 
properties can be quantified and linked to field-relevant monitoring and storage perfor-

mance – using reference rocks and samples from a real CCS candidate site.

Experimental behavior of reservoir rocks under
cyclic conditions in hydrogen storage systems
Marco Fazio

How do reservoir rocks behaves at depth when hydrogen is cyclically injected in and 
withdraw from these rocks? As part of the TEN.efzn project, we are trying to an-
swer this question by performing triaxial experiments at representative pressure and 
temperature conditions. By using water as pore fluid, we investigate the variation of 
hydraulic and mechanical properties of a porous and permeable sandstone (both intact 
and fractured) subjected to diverse conditions of cyclic loading and cyclic pressuriza-
tion. Our results show a good correlation between sample compaction and the number 
of cycles while permeability seems unaffected by the cycles. 
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Ground-penetrating radar mapping of sand wedge polygons
in the Atacama Desert
Pablo Schwarze

One of the many unique landscape features of the hyper-arid Atacama Desert are its 
polygonal networks: cracks in the salt-cemented ground that extend for hundreds of 
meters. These polygons were investigated using ground-penetrating radar (GPR) with a 
2D and 3D survey. With the support of simulations, the GPR response was characterized 
and sand wedges were detected in the post-processed data, and validation was achieved 
with aerial photographs of the area. This study demonstrates the capability of GPR to 
detect and map shallow polygonal structures even when hidden by dust and sand.

Progress Towards Reproducible Luminescence Data Analysis:
The REPLAY Project
Marco Colombo

Accessible and transparent software tools for luminescence data analysis improve repro-
ducibility and reliability of dating results. In the luminescence-dating community, several 
applications have evolved mainly within the ecosystem of the statistical programming 
environment R. One such application is the R package ‘Luminescence’. Our presentation 
will spotlight key milestones and quality measures (e.g., automated testing, snapshots, 
usability improvements) implemented within the REPLAY project, focusing on repro-
ducibility, robustness, correctness, and practical benefits for the trapped-charge dating 
community.

Decoding Climate Signals from Soilsdeveloped on Loess :
Rock Magnetic Transfer Functions Along the Danube
Climate Gradient
Kamila Ryzner

This project examines how precipitation and temperature control magnetic, geochem-
ical, and physical properties of loess-derived topsoils across the Danube catchment. 
Using single proxies as well as multivariate statistical approaches, climate-sensitive rock 
magnetic proxies are evaluated while accounting for substrate and provenance variabil-
ity. The resulting transfer functions are applied to interglacial loess–paleosol sequences 
to reconstruct past climatic conditions.

12.05.2026

14.04.2026



A Multi-Scale, Multi-Disciplinary Approach for Estimating and
Monitoring Hydraulic Conductivities of a Managed Artificial Water 
Recharge Pond in South Sweden
Ankita Prayag

To ensure a reliable supply of clean drinking water under changing climatic conditions, land 
use, and increasing demand, artificial infiltration ponds are a key component of managed 
aquifer recharge systems. Optimizing their performance requires a detailed understanding 
of infiltration processes and subsurface transport dynamics. At a managed aquifer recharge 
(MAR) site in southern Sweden, a permanent Direct Current resistivity and Induced Polari-
zation (DCIP) monitoring system has been installed for this purpose. It is complemented by 
sensors monitoring water conductivity, level, and temperature. To link field-scale observa-
tions with pore-scale processes, systematic laboratory spectral induced polarization (SIP) 
measurements are performed on in-situ sampled sediments from the infiltration pond. 
These controlled experiments provide complementary information on the hydraulic proper-
ties of the materials and support the interpretation of the field-based DCIP data.

Food for the sandworms: Using radioluminescence images
to analyse the composition and provenance of sediments
Dirk Mittelstraß

In the DFG project, ARENICOLA, we are developing a new method to fingerprint sand grains 
in order to determine their mineralogy and crystal defect inventory. We measure the cold 
light emitted by minerals under radioactive irradiation (radioluminescence) and analyse the 
gained multispectral images using machine learning methods. If successful, this project will 
provide a new tool for geophysical parameterisation. This talk will present first results and 
provide insights into the technical challenges. 
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