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Dear Readers,

2021 was a year in which we effected many exciting

research projects and collaborations. 

We acquired an outstandingly high level 

of third-party funds. We secured over 

ten new research projects and 

added several new staff positions. 

This is a considerable increase 

in the total number of ongoing 

third-party funded projects 

compared to the previous year. 

This report presents a selection 

of our project activities within the 

framework of geophysical exploration 

of groundwater, geohazards, geothermal 

energy and climate and landscape change. 

It was also particularly pleasing that we were able to inten-

sify our existing active cooperation with numerous Leibniz 

institutes in the newly approved NFDI4Earth consortium 

and in the Leibniz Association‘s new Integrated Earth Sys-

tem Research initiative.

The German Geophysical Society also highlighted the

importance of LIAG’s research for the scientific community 

this year by awarding a LIAG researcher and his team the  

award for outstanding achievements in geophysics.  You 

can read about further high points in our review of the year. 

In addition to our scientific progress, we undertook import-

ant structural measures: our Advisory Board decided to 

expand the LIAG staffing plan. This was the pivotal starting 

signal for establishing our own administration department. 

Our head of administration describes the transformation in 

an interview. Having an in-house administration depart-

ment fulfils another important requirement for members-

hip in the Leibniz Association. 

We hope you find reading this report both enjoyable

and informative.

Liebe Leserinnen und Leser,

im Jahr 2021 haben wir spannende Forschungsvorhaben 

und Kooperationen realisiert. 

Das Einwerben von Drittmitteln lief 

erfolgreich auf einem hervorragend 

hohen Niveau. So konnten wir mehr 

als zehn neue Forschungsprojekte 

inklusive mehrerer Personalstel-

len akquirieren. Damit steigerten 

wir die Gesamtzahl unserer 

laufenden Drittmittelprojekte im 

Vergleich zum Vorjahr beträchtlich. 

Dieser Bericht präsentiert eine Aus-

wahl unserer Projekttätigkeiten im Rah-

men der geophysikalischen Erforschung 

von Grundwasser, Geogefahren, Geothermie und 

Klima- und Landschaftsveränderungen. 

Besonders erfreulich war zudem, dass wir die bestehenden 

aktiven Kooperationen mit zahlreichen Leibniz-Instituten 

im neu bewilligten Konsortium NFDI4Earth sowie in der 

neuen Initiative „Integrierte Erdsystemforschung“ der

Leibniz-Gemeinschaft noch intensivieren konnten.

Wie wichtig die Forschung am LIAG für die Wissenschafts-

gemeinschaft ist, machte in diesem Jahr auch die Deutsche 

Geophysikalische Gesellschaft deutlich: Sie verlieh einem 

LIAG-Forscher und seinem Teamkollegen den Preis für

herausragende Leistungen in der Geophysik. 

Weitere Highlights finden Sie in unserem Jahresrückblick. 

Neben den wissenschaftlichen Fortschritten konnten 

wir wichtige strukturelle Maßnahmen vorantreiben: Der 

Beschluss unseres Kuratoriums zur Erweiterung des LIAG-

Stellenplans gab den entscheidenden Startschuss zum

Aufbau einer eigenen Kernverwaltung. Die Umsetzung

beschreibt unsere administrative Leitung in einem Inter-

view. Mit der hauseigenen Verwaltung erfüllen wir eine 

weitere wichtige Voraussetzung für die Mitgliedschaft in 

der Leibniz-Gemeinschaft. 

Ich wünsche Ihnen viel Lesefreude und

aufschlussreiche Eindrücke.

Preface Vor wor t

Prof. Dr. Manfred Frechen
Kommissarischer Direktor

Acting Director

Making the invisible visible:
Future-oriented, geophysical exploration of processes

and developments in the lithosphere.
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LIAG’s principle fields of work

Geophysical investigation of structures in the subsur-
face to determine and record the geological morpho-
logy and as a basis for understanding process sequen-
ces and the physical parameters that control them.

The exploration of processes in the geosphere, i.e. 
their origins, their temporal and spatial sequences 
and correlations and their impact on the geosphe-
re and the environment.

Devising new measurement methods and further 
improving them, interpretation techniques and 
systems of equipment for solving the aforemen- 
tioned tasks.

LIAG is also involved in political consultancy, pub-
lic relations, support for young researchers and the 
transfer of knowledge.

Internally, LIAG also supports equality standards and 
promotes advanced training. Researchers at LIAG ac-
tively participate in academic teaching and delivered 
lectures at six national universities in 2021. Further-
more, LIAG employees provide extensive services for 
the scientific community as reviewers and committee 
members. LIAG researchers continuously ensure the 
transfer of knowledge by organising specialist confe-
rences and seminars (such as the German Conference 
on Luminescence and Electron Spin Resonance Dating, 
LIAG seminars), colloquia (e.g. deep electromagnetic 
sounding), workshops and sessions at specialist events 
(e.g. at the European Geosciences Union or the EAGE 
Near Surface Geoscience Conference & Exhibition), 
keynote speeches and also presentations for the gene-
ral public (such as at November of Science events). 

The Leibniz Institute for Applied Geophysics is an in-
dependent, non-university research institute based 
in Hanover, Germany. We use applied geophysical 
methods to explore future-oriented issues that are 
of importance to society. The focus of our research is 
the exploration of the usable subsurface and the de-
velopment of measuring techniques and evaluation 
methods. The institute has over 50 years of geophysical 
research experience.

Professional expertise and facilities

Our research activities are centred on the areas within 
the Earth’s upper crust and the depths that can be 
influenced by humans. This zone is relevant for im-
mediate commercial exploitation and the provision of 
services. Our aim is to understand, preserve and pro-
tect geopotential resources, such as groundwater, soil, 
energy sources and other raw materials, and to develop 
them for vital, continuous and sustainable use. It is also 
essential to understand geohazards caused, for exam-
ple, by land movements, sinkholes or other environ-
mental changes. Due to the increasing vulnerability of 
populated areas, it is crucial to promptly identify, eva-
luate and potentially minimise the resulting damage. 

Against this backdrop, the institute focusses on the 
overarching topics of groundwater geophysics, geo-
hazards, sediments through the ages (paleoclimate/
climate dynamics) and geothermal energy. We address 
issues that have great societal relevance and that aim 
to generate added value. No other institution has a 
comparable range of services in the field of applied 
geophysics. This is due to our targeted development of 
investigative methodologies for the research areas of 
groundwater systems, geoenergy systems and terres-
trial sediment systems. LIAG covers the entire spectrum 
from basic research and process research to application 
research of socially relevant issues on a national and 
international scale. The institute thus covers a section of 
research that is indispensable for our society. Our many 
years of expertise and first-class measuring, laboratory 
and data infrastructure enable us to combine a wide 
variety of geophysical methods within the institute de-
pending on the problem at hand. This makes the LIAG 
unique in Germany.

Exclusively research-related services

We also conduct autonomous and independent re-
search in national and international contexts in close 
collaboration with university institutes, other research 
facilities, the state geological services and industrial 
partners. As a research institute, LIAG only conducts 
contract work or provides services in exceptional cases. 
This applies if the projects are research-related and 
cannot be conducted in any other way, if the issue on 
hand has research potential worthy of publication that 
fits the institute’s profile, or if industrial companies lack 
the particular expert knowledge.

LIAG in focus

Integration in the Geozentrum

One special aspect of LIAG is that we are integrated 
into the Geozentrum Hannover. Along with the Federal 
Institute for Geosciences and Natural Resources (BGR) 
and the State Office for Mining, Energy and Geology 
(LBEG), the institute benefits from a shared infrastructu-
re of buildings, administration, IT, vehicles, workshops 
and laboratories and one of the most extensive spe-
cialised geoscientific libraries in the world. Large-scale 
devices, measuring systems, research sites and project 
locations are frequently shared. The particular benefit 
of being integrated into the Geozentrum is that we can 
communicate quickly and directly with colleagues from 
the applied geosciences and have immediate access to 
a breadth of specialist knowledge that is unique within 
Germany and, in some cases, even internationally. This 
has the additional bonus of generating synergetic and 
cooperative research campaigns.

Our expertise and mission statement
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Organisation and committees Advisory board

MR Norbert Conrad (Chair)
Lower Saxony Ministry of Industry, Labour, Transport and  
Digitalisation,
Hanover (DE)

Dr Birgit Fritz-Taute
Senate Department for Enviroment, Transport and Climate 
Protection,
Berlin (DE)

Prof. Hans-Jürgen Götze
Christian-Albrecht University of Kiel,
Institute of Geosciences,
Kiel (DE)

Dr Wolf Junker
Federal Ministry of Education and Research,
Bonn (DE)

Dr Michael Neubert
Baker Hughes INTEQ GmbH,
Celle (DE)

Dr Birgit Nolte
Lower Saxony Ministry for Science and Culture, Hanover (DE)

Dr Peer Hoth (Deputy chair)
Federal Ministry for Economic Affairs and Energy,
Berlin (DE)

Ltd. GD Sabine Rosenbaum
State Office for Agriculture, Environment and Rural Areas, 
Schleswig-Holstein,
Flintbek (DE)

Hans-Georg Thiem
Ministry for Economic Affairs, Labour and Energy
Brandenburg

Dr Gabriele Uenzelmann-Neben
Alfred Wegener Institute for Polar and Marine Research,
Bremerhaven (DE)

Prof. Brigitte Urban
Leuphana University of Lüneburg,
Institute of Ecology,
Lüneburg (DE)

Scientific advisory committee 

Dr Gabriele Uenzelmann-Neben (Chair)
Alfred Wegener Institute for Polar and Marine Research,
Bremerhaven (DE)

Prof. Dr. Jörg-Detlef Eckhardt 
State Office for Geology, Raw Materials and Mining,
Freiburg Regional Council, 
Freiburg (DE)

Dr Oliver Kuras
Environmental Science Centre,
Keyworth, Nottingham (UK)

Prof. Dr. Andreas Lang
University of Salzburg,
Department of Geography and Geology, 
Salzburg (AT)

Prof. Gudrun Massmann
Carl von Ossietzky University of Oldenburg,
Working Group for Hydrogeology and Landscape Hydrology,
Oldenburg (DE)

Interner Forschungsausschuss

Prof. Thomas Bohlen (Deputy Chair)
Karlsruhe Institute of Technology (KIT),
Geophysical Institute (GPI),
Karlsruhe (DE)

Prof. Hansruedi Maurer
Swiss Federal Institute of Technology (ETH) Zurich,
Institute of Geophysics,
Zurich (CH)

Prof. Dr. Insa Neuweiler
Leibniz University Hanover,
Institute of Fluid Mechanics and Environmental Physics in
Civil Engineering, Hanover (DE)

Dr Dirk Orlowsky
DMT GmbH Explorationsseismik & Geosurvey,
Essen (DE)

Dr Christian Zeeden (spokesperson)
Dr Manfred W. Wuttke (deputy spokesperson)
Dr Thomas Burschil
Dr Jan Igel 
Dr Sumiko Tsukamoto

LIAG structure

The institute’s constitution is based on two bodies:  
the advisory board and the director. The advisory  
board is the decision-making body for all significant  
institute matters and exercises the employer’s duty  
of care. The board has eleven members: the federal  
state of Lower Saxony and the federal government  
each nominate two members, each university supplies  
one person, the German national/regional committee 
for soil research supplies two members, and the state 
geological service nominates one person. The areas 
of industry and geosciences are represented by one 
person each and the scientific advisory committee is 
represented by the current chair. By statute, the director 
is nominated by means of a joint appointment process 
with a German university.

The institute is advised by a scientific advisory com-
mittee (WB) on questions of scientific relevance. The 
scientific advisory committee is responsible for the con-

tinuous evaluation of the institute’s research activities 
and, to this end, conducts internal assessments that 
are submitted to the advisory board. It consists of nine 
respected figures from different fields: four from the 
higher education sector, two from the state geological 
service, two from the non-university research facility 
sector and one from the industrial sector. Two members 
must be from outside Germany and one member must 
belong to the Leibniz University Hanover. The members 
of the advisory committee are proposed by the insti-
tute’s directors and appointed by the advisory board. 
The term of office is four years. The current advisory 
committee was reconstituted in 2020. 

The institute also has an internal research committee, 
whose members are selected from within LIAG. This 
committee provides advice on issues of scientific  
orientation and research planning.

LIAG in focus

Internal promotion advisory board

Dr Insa Cassens (scientific management)
Dr Raphael Rochlitz (ombudsperson)
Dr Christian Zeeden (research committee)

Organiza�on Chart of the 
Leibniz Ins�tute for Applied Geophysics

Seismics & Poten�al
Fields Methods

Management

Seismic sources and 
equipment

Gravimetry and 
magne�cs

Structural analysis 
and deforma�on 
modeling

Geohazards

Geoelectrics

Georadar

Surface-NMR

Modeling and 
Inversion

Sediment da�ng

Thermochronology

Thema�c Research Field 1  

Groundwater Systems 

NN

Geoelectrics &
Electromagne�cs

Geochronology Geothermics &
Informa�on Systems

Rock Physics & Borehole 
Geophysics

Geothermic system 
analysis

Mathema�cal 
modeling and 
simula�on

Informa�on systems 
and digitaliza�on

Governing Board
Chairperson: MR  N. Conrad

Director
Prof. Dr M. Frechen

  (acting director)
Head of Administra�on

ORR L. Naue
Vice Director

Prof. Dr G. Gabriel

Scien�fic Advisory Board
Chairperson:

Dr G. Uenzelmann-Neben

Rock physics

Rock magne�sm

Borehole geophysics

Administra�on (LBEG)*
LRD I. Küster

* In administra�ve ma�ers, including related legal ques�ons, the Ins�tute makes use of the administra�on of the State Office for Mining, Energy and Geology 
(LBEG), pursuant to Sec�on 5(3) of the Act of the Leibniz Ins�tute for Applied Geophysics.

Last updated: 01.10.2021

Department 1 Department 2 Department 3 Department 4 Department 5

Science Management

Thema�c Research Field 3

  Terrestrial Sediment Systems

Dr D. C. Tanner

Dr T. WonikProf. Dr I. MoeckProf. Dr M. FrechenProf. Dr M. Müller-Petke

Thema�c Research Field 2

  Geo-Energy Systems

Dr M. W. Wu�ke

Prof. Dr G. Gabriel 
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LIAG in focus

An interview with the new Head of Administration

The future of our own administration department: 

Lars Naue

      Lars Naue took up his post as administrative director at LIAG in October 2021. 
He is a graduate in public administration with relevant management experience. 
In his new post, he is responsible for administrative processes as well as for setting 
up and managing our own administration department. The new department will 
support the science departments in the areas of human resources, budgeting, pro-
curement and organisation at the institute. Mr Naue thus occupies a key position 
for the structural changes happening within LIAG. 

In an interview with Science Communication, Lars Naue tells us his views on the 
administrative situation at LIAG, potential improvements and strategic priorities. 

In 2021, LIAG and the Scientific Advisory Board worked 
together to develop the institute‘s concepts of subject 
matter and structural organisation. This is pursuant to 
our essential goal of again becoming a member of the 
Leibniz Association. The Advisory Board made some 
important decisions that enabled us to form our own 
administration department. For instance, LIAG‘s staffing 
plan was expanded by six administrative roles to a total 
of 61 positions. In this way, the institute was able to 
begin to start setting up the new department without 
placing any burden on the research departments. The 
Leibniz Association requires its members to have their 
own administration departments. 

The Advisory Board also adopted the two research 
fields of groundwater geophysics and geohazards as 
priority topics for LIAG. In this way, the institute aims to 

Institute development

Reviewing our progress

promote excellence in these fields. At the same time, 
the formulated research concept is a dynamic  
process. Related socially relevant thematic fields,  
such as the energy revolution and climate change, 
currently being processed and evaluated in ongoing 
projects, may become even more relevant topics for 
future institute management. 

Background: Back in January 2020, the state of Lower 
Saxony declared LIAG to be a vital component of the 
national research community and considers our geo-
physical expertise and advisory services to be indis-
pensable in connection with current socio-economic 
and environmental policy questions. For this reason, 
the state will fund the institute from 2023, when joint 
federal and state funding ends. 

  

››   In 2021,
we reached resolutions  

concerning the establishment  
of our own administration depart-
ment and regarding our research  
concept, important milestones for  

the future of LIAG. And so we  
continue to forge ahead and  

are as highly motivated
as ever.  ‹‹

Prof. Dr. Manfred Frechen,
Acting director.
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LIAG in focus

In your opinion, what strategies must a new, in-house administration
department in a research institute employ and what must the department 
accomplish to support scientists in the best possible way in the long term?

      ››    In addition to its operational tasks in the areas of finances, human resources and organi-
sation, the administration department plays a strategic role in the management of the institute. 
The institute’s resources must be utilised in accordance with the LIAG research strategy. A mo-
dern administration department must be well structured and able to adapt dynamically to new 

developments to support the science. Recruiting and retaining emp-
loyees is a key factor. Excellent work requires outstanding and competi-
tive working conditions. Advising the research departments is a further 
important function. For example, to support project proposals, promo-
te projects and relieve the administrative burden. A flat hierarchy acce-
lerates the necessary processes and also requires specialist staff with a 
wide range of qualifications who can work independently.  ‹‹

How long do you expect it will take to establish the core of the team?

      ››    Our goal is to fill the first core positions by autumn 2022.
A total of six positions are being advertised for our own administration department.  ‹‹

What do you expect will be the greatest challenges?

      ››    Recruitment is currently a major challenge for 
many administrations. This also affects LIAG. We have to 
compete. To survive, LIAG must be attractive to potential 
applicants.  ‹‹

How does the current situation at LIAG offer special op-
portunities for (future) employees?

      ››    Smaller organisations can work in a more agile 
manner than large institutions. Committed employees can 
take on additional responsibility and so achieve better job 
satisfaction. They can flourish in this environment. The ease 
with which scientists can access administration, advice 
and support is a golden opportunity as it gives researchers 
more space to concentrate on scientific tasks. This impro-
ves both the exchange of information and communication 
overall.  ‹‹

If you could have one wish granted immediately for the 
LIAG administration department, what would it be?

      ››   A team that is strong both personally and professionally.  ‹‹

Mr Naue, you have already been involved in the development of an in-house administration 
department in your previous position at the German National Library of Science and 

Technology (TIB). You were also involved in several positive evaluations made 
by the Leibniz Association in an administrative capacity. What was your 

motivation for taking on administrative management at LIAG and going 
through the same process again, so to speak?

      ››     I would like to apply my experience to develop an ad-
ministration department that supports and meets the needs of 
researchers and that works constructively with the LBEG and the 
BGR within the Geozentrum Hannover. The LIAG has an excellent 
reputation and has numerous unique selling points in Germany. 
This makes it all the more attractive to establish and operate our 
own, modern administration department. In doing so, I am gui-
ded by the strategic goals of LIAG. It is also important to me to 
show appreciation for our highly qualified employees and coope-
ration partners. Open interaction with each other and excellent 
working conditions are a further critical prerequisite for 
our joint success.  ‹‹

Now that you have assessed the situation at LIAG with a fresh, objec-
tive view in your first few months, what are your first impressions?

      ››   Following the end of its membership in the Leibniz Association, the institute is under-
going reorientation. However, researchers at LIAG continue to be very actively involved in 
many exciting projects and are very committed to acquiring third-party funding. It is clear 
that there is nothing fundamentally wrong with the science. We are still very highly regar-
ded in the field of geophysics and even by the outside world. We have already held a future 
workshop and developed a research concept with the Scientific Advisory Board to sharpen 
the thematic focus of our line of research. However, it was primarily the structural framework 
of the institute that ultimately led to the negative evaluation. And I would now like to make 
a contribution to adjusting one of these  
factors By establishing our own administration department.  ‹‹

Currently, according to the institute’s statutes, administrative tasks are still carried out 
by the LBEG. What will LIAG need to do to be successful in establishing its own admin-
istration department while research projects are ongoing?

      ››    As when building a house, careful planning is a fundamental requirement 
for later success. I compare the construction of our own administration depart-
ment with the work of architects. First of all, we have to map out the core tasks 
and further activities with special consideration given to the science and its requi-
rements. It is vital to create an open and cooperative culture of communication 

among all involved. The framework for our administration 
department is formed by a tailor-made organisational 
concept. One additional crucial factor for ensuring success 
is the recruitment of personally and professionally suitable 
employees who enjoy working for LIAG and helping to 
shape our own administration department.   ‹‹

What are your specific priorities for the coming year?

      ››    As part of the concept, we will first develop the organisational structure of the 
administration department. At the same time, we will shortly advertise the first strategi-
cally important core positions in order to start assembling a project team.  ‹‹

››  It is vital to create an open  
and cooperative culture of 
communication among all
involved. ‹‹

 ››  A total of six positions 
are being advertised for the 
in-house administration
department. ‹‹
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2021 2021

LIAG digital seminars

LIAG further extended its seminar series 
and in 2021 they were held online and 
partly in hybrid form for the first time. 
This proved to be very beneficial in 
terms of the number of external par-
ticipants. Between 55 and 100 internal, 
national and international researchers 
(from Portugal, Italy, Mexico, Japan, 
China and other countries) took part in 
each of the institute’s 21 presentations.

DGG prize for outstanding
achievements in geophysics

The German Geophysical Society (DGG) honou-
red researchers Dr Thomas Günther of LIAG and 
Dr Carsten Rücker of the Federal Office for the 
Safety of Nuclear Waste Disposal (BASE) with the 
Ernst von Rebeur Paschwitz Prize for their outs-
tanding achievements in geophysics. The award 
was presented to them during the DGG annual 
conference for their indispensable and constant-
ly advancing work on the modelling of electrical 
and electromagnetic data. The scientists make 
their developments freely available as open-
source software.

Leibniz institutions and LIAG  
launch novel research initiative on  
the Anthropocene

In collaboration with LIAG, researchers from 
a wide range of institutions belonging to 
the Leibniz Association launched an initiati-
ve for Integrated Earth System Research in 
July.  Working with partners from Germany, 
Europe and non-European countries, they 
will apply coordinated interdisciplinary met-
hods to investigate the current geological 
epoch, greatly affected by human activity, 
on an unprecedented scale.

Global network for climate
reconstruction

The newly founded international network 
PRISMS is investigating climate signals in 
shallow marine environments worldwide. 
Investigating the sediments found in shal-
low marine waters and on shelves can pro-
vide information about the Earth‘s climate 
dynamics and changing sea levels. Christian 
Zeeden of LIAG is one of the founding 
members along with partners from Canada, 

Taiwan and Switzerland. Website:   
www.prisms-climate.com

Digital, modern, current:
Direct messages to state politicians

In June, a LIAG screen was installed in the 
Lower Saxony Ministry of Industry, Labour, 
Transport and Digitalisation. The screen 
replaces the previous LIAG display case 
and represents a further digital milestone 
in the institute’s external presence. It pro-
vides information on current news from 
LIAG research projects and is intended to 

promote political consultation in an 
appealing, modern form.

Geothermal ZoKrateS project
in full swing

A deep geothermal well is being drilled 
near Geretsried in Bavaria as part of the 
BMWi ZoKrateS project. LIAG is responsi-
ble for reservoir modelling, engineering 
planning and microseismic monitoring. 
Our unconventional equipment combi-
nations enable us, amongst other things, 

to estimate effects on different scales 
to which these methods are 

sensitive.

New borehole probes for high-resolution
groundwater and environmental research

Two new borehole probes for measuring nuclear 
magnetic resonance (NMR) enable LIAG to take high-
resolution and continuous downhole measurements 
to a depth of 1500 metres. Researchers can use these 
probes to determine essential aquifer properties for 
groundwater and environmental studies, such as the 
porosity, bound and mobile water content, pore size 
distribution and hydraulic conductivity. The probes 
supplement our existing NMR laboratory equipment 
and apparatus for measuring NMR from the earth‘s 
surface. This innovative equipment infrastructure 
is the only one of its kind in the world and enables 

researchers, amongst other things, to estima-
te effects on different scales.

LIAG in focus

Funding approval for the  
NFDI4Earth consortium

As part of the National Research Data  
Infrastructure for Earth System Research  
(NFDI4Earth) consortium, LIAG is collaborating 
with partners to devise new development 
prospects and standards for transmitting and 
visualising 3D structures of the Earth. What 
started 17 years ago with the INSPIRE initiative 
of the European Commission for 2D Data, is 
now being extended to encompass 3D data 
with the NFDI4Earth plans. LIAG is also con-
ducting research in a pilot project working 
with the Leibniz research centre FZ:GEO of 
Leibniz University Hanover. This project uses 
modern analysis and delivery methods to 
ensure the sustainable interoperability and 
reusability of laboratory data.

2021 highlights

Page 94

Page 62

https://www.prisms-climate.com/
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Foundation of our own
Graduate school

Top of the agenda: LIAG has decided to 
set up its own graduate school. It has been 

very well received by the doctoral and post-docto-
ral students at the institute as well as some invited 
guests. The aim of the graduate school is to pro-
mote young researchers by organising subject-spe-
cific and professionally relevant further education 
and qualification programmes. Last but not least, 
founding the school is a prerequisite for re-admis-
sion to the Leibniz Association and is therefore an 
important milestone in the plans of the institute. 
The graduate school is supported by the newly 
convened LIAG doctoral advisory board.

Research drilling: investigating climate  
and landscape change in the Alpine region  
completed
 
The International Continental Scientific Drilling Pro-
gram (ICDP) project Drilling Overdeepened Alpine 
Valleys (DOVE) has the aim of reconstructing spatial 
and temporal climate development through the last 
great ice ages of the Pleistocene 2.6 million years 
ago and their influence on landscape development 
in the entire Alpine region. To this end, LIAG collabo-
rated with the Albert Ludwig University of Freiburg 
and the State Office for Geology, Raw Materials and 
Mining of the Freiburg Regional Council (LGRB) to 

drill three research boreholes near Winterstettens-
tadt in the foothills of the German Alps. 

 The first findings were brought to light 
on the conclusion of the work.

#Knowvember: Meet the 
Scientist - a huge success 

As part of the digital November of 
Science programme from 1-14 Novem-

ber, LIAG researchers launched a new discussion 
format called Meet the Scientist in cooperation 
with FZ:GEO at Leibniz University Hanover. It 
discussed the topics Earthquakes in focus and 
Drones as a measurement platform: geophysical 
exploration online and interactively with an inte-
rested public audience.

Political consultation: Guests at  
Leibniz in the State Parliament

In 2021, LIAG also acted as a guest 
political advisor in cooperation with 
the Leibniz institutes in Lower Saxony. 
The institute offered contributions on 
the main focal points of geohazards 
and groundwater and on the topics of 
exploring geothermal resources and 
artificial intelligence in conjunction 
with machine learning for recording 

geodata.  

Conclusion and presentation of
results of the EU TOPSOIL project

How will the groundwater resources of the North 
Sea coastal region evolve in our changing clima-
te? What risks to the water supply and agriculture 
will arise in the coming decades? Within the inter-
national EU Interreg research project TOPSOIL, 
24 research partners including LIAG and LBEG 
have developed groundwater models to simulate 
scenarios for the development of Lower Saxony‘s 
groundwater resources. The results were success-
fully presented at a policy day in Brussels. An EU 
project application based on these results for Eu-
rope-wide interdisciplinary research in the North 
Sea region related to sustainable groundwater 
management during climate change has already 
been initiated under the leadership of LIAG.

The future of our own
administration department:

New administrative head 

Lars Naue took up his post as administrative 
director of LIAG on the 1st of October 2021. 
In his new post, he is responsible for admi-
nistrative processes of the research facility as 
well as for setting up and managing our own 
administration department in the areas of 
human resources, budget, procurement and 
organisation at LIAG. Having our own admi-
nistration department is a high-priority goal of 
the institute and a prerequisite for re-entry into 
the Leibniz Association.

Largest ever German conference on
determining the age of sediments

LIAG organised the German Luminescence and 
Electron Spin Resonance Dating Conference 2021 
(DLED) in Lower Saxony. Contributions covered 
topics including the latest new measurement 
protocols in applied luminescence and electron 
spin resonance dating of sediments in a geoar-
chaeological and paleoclimatic context. Among 
other things, the aim was to promote extending 
the age determination time range for sediments 
and fault activity in the subsurface. This will allow 
researchers to generate conclusions about social-

ly relevant future topics such as geohazards 
and climate change based on findings 

from the past.

2021 highlights

Page 56

Page 13

LIAG becomes a member of the  
Hanover Science Initiative

The institute joined the Hanover Science 
Initiative in November. In collaboration with 
the Hanover universities, the Fraunhofer 
ITEM, the Student Union, the Volkswagen 
Foundation, regional business development 
agency hannoverimpuls GmbH and the City 
of Hanover, this cooperation will enable LIAG 
to boost the appeal of Hanover as a research   
location and make it more international.
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Working together
  to get through the pandemic 
              safely

The COVID-19 pandemic continued to domi-
nate 2021 and had a major impact on de-
velopment and research at LIAG as well as on 

national and especially international research projects. 
However, the three establishments within the Geozen-
trum (BGR, LBEG and LIAG) established a joint hygiene 
and cleaning protocol that allowed the institute to 
continue operating successfully.

 Right at the beginning of the pandemic, LIAG shifted 
almost all regular operations to mobile working arran-
gements. The laboratories and surveying assignments 
were initially shut down in line with COVID-19 directi-
ves.  In-house laboratory operations resumed in mid-
May 2020 under a provision stipulating that only 30 
percent of employees were permitted to be present in 
the offices, subject to strict hygienic measures. In this 
manner, the institute ensured that those scientists who 
required advanced technology for their work could 
continue their research projects. However, mobile 
working from home was always deemed to be a vital 
method of protection during the entire period given 
the overall situation in Germany. This helped to keep 
working capacity and efficiency at a very high level 
while keeping the infection incidence in the offices 
thankfully low. 

Digital solutions and hybrid events

Organising necessary business trips and fieldwork for 
ongoing projects was a further complication. Here 
too, the implementation options available to partner 
organisations and external participants were determi-
ned by the hygiene and cleaning protocol of the three 
establishments. We even had to postpone some inves-
tigations and project launches, especially in high-risk 
regions and more distant countries. The conferences, 
meetings and trade fairs usually attended by the LIAG 
were mostly held in digital or hybrid form. Likewise, 
lectures, teaching assignments and policy consultati-
ons were mainly conducted online. 

LIAG is well-prepared to continue our research during 
the pandemic thanks to continuous monitoring of the 
infection incidence by the Geozentrum Hannover crisis 
team, adherence to the joint hygiene and cleaning 
protocols and the use of mobile working alternatives.

Masks are mandatory during daily collaborations:
Prof. Mike Müller-Petke, head of LIAG‘s Groundwater 
Geophysics and Geoelectrics & Electromagnetics re-
search unit with staff member Michael Grinat installing 
the SAMOS saltwater monitoring system developed  
by the institute.

Ongoing research
    under the threat of COVID-19
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Observing and understanding
the elixir of life

Drought, salinisation and pollution: these are issues that currently causing problems 

around the world and thus ripe for research. The UN’s 2030 Agenda defines goals  

for sustainable development. For the first time, it now defines a comprehensive 

water target on a global level. The fields of action secondary to this goal require 

a deeper understanding of the structures in the subsurface and of the effective 

processes that take place in groundwater systems. Natural groundwater systems are 

the most important resources of drinking water. For the purpose of sustainable use, 

however, there is a considerable need for research into aquifers and the protective 

function of their overlying strata. Combining findings from the fields of geophysics, 

hydrology, geology and geochemistry is vital but is still a challenge that researchers 

have only recently begun to address. This applies to measurement technology used 

in the field and lab that returns observations and measurement results on different 

spatial and temporal scales. It also applies to the modelling of connected proces-

ses, a task that can only be achieved with the aid of numerical simulations. The is a 

crucial issue for LIAG.

Groundwater Geophysics
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      In this research area, LIAG focuses on the understanding of coastal aquifers and soils. We contribute to the 
detailed investigation of the shallow subsurface through the application, development and optimum use of 
state-of-the-art geophysical technologies. Working with partners from science and industry, the institute con-
ducts investigations into the sustainable management of drinking water resources within the framework of 
medium-term and long-term predictions of their development dynamics and protection requirements.

LIAG uses geophysical methods to examine (partially saturated) soil, (fully satu-
rated) aquifers and transition zones both separately and as components of the 
critical zone. The critical zone is the dynamic range of interaction between the 

atmosphere, hydrosphere, biosphere and upper subsurface and extends from the treetops to the base of the 
aquifers. Investigating the temporal dynamic changes and highly variable spatial structures forms the basis 
for understanding the transport processes that occur within this range. These include the input of nutrients 
and contaminants into groundwater, exchange of gases with the atmosphere and interaction with climatic 
changes. Processes in coastal regions, such as groundwater salinisation, freshwater intrusion into the ocean 
or the impact of rising sea levels, are also extremely important. To this end, we are developing both long-term 
recording systems and high-resolution, ground-based and drone-based methods and measurement systems. 
Drone-based measurements in particular are able to bridge the gap between large-scale remote sensing 
methods with low depth penetration or helicopter measurement flights and ground-based measurements.

They form the basis of life for billions of people: Coastal 
aquifers are special habitats that are under pressure 
across the globe. According to the World Oceans Re-
view, 13 of the world‘s 20 megacities (each home to 
more than 10 million people) are located near the 
coast. In 2007, 43 per cent of the European population 
lived in coastal regions (around 196 million people at 
that time). Surveys conducted by the Eurostat Regional 
Yearbook 2010 showed that 50 per cent lived within 
50 kilometres of the sea. Furthermore, the foundation 
of the lives of these people is not only threatened by 
global warming and the associated rising sea levels. 
The availability of drinking water from groundwater 
resources is closely connected to the ocean, and con-
sequently linked to saltwater. The freshwater/saltwater 
transition does not follow the coastline in subsurface 
layers that carry groundwater. On the contrary, it is a 
dynamic system of geological circumstances, precipita-
tion, changing sea levels and the effects of aquifer utili-
sation. We must describe and understand this dynamic 
system in order to be able to detect changes at an ear-
ly stage, facilitate sustainable and needs-based use and 
prevent conflict. Coastal aquifer research is therefore 
also an integral part of societal processes. Tourism and 
agriculture, infrastructure expansion and conservation 
of nature are just a few key words that are of constant 
relevance to coastal aquifer research.

The institute contributes to numerous international 
projects, currently mainly in northern European coastal 
regions. However, the methodology developed and 
applied by LIAG is not generally restricted to coastal 
areas and can be applied to other research contexts.

Localising and monitoring salinisation using  
drone-based electromagnetic measurements

Data that allows us to draw conclusions concerning 
the structure of the subsurface, its condition and 
variations forms the basis for effective groundwater 
management and is indispensable for predicting futu-
re changes to the aquifers. The DESMEX joint project 
(page 58) is working to develop a new electromagne-
tic measurement system for exploring deep mineral 
deposits. In addition to helicopters, drones are also 
used to record data on a huge scale. LIAG’s task is to 
develop numerical simulation and inversion techni-
ques. The expertise gained through this process and 
the methodological developments can be applied to 
the exploration of groundwater resources and especi-
ally to the monitoring of salinisation. This approach can 
be used to map the subsurface and salinity zones on 
a large scale faster and more cost-effectively than ever 
before. This also opens up the possibility of monitoring 
changes, which need not be limited to the coastal 
zone, with high temporal resolution. 

LIAG has opened up a new 
field of research by measuring 
electromagnetic fields from 
the air using modern drone 
technology.

Making processes and structures in 
the soil and groundwater visible  

Coastal aquifers - where the land merges with the sea 

Groundwater Geophysics

An undiluted view
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At the frontier between land and sea  

The large-scale geophysical visualisation of coastal 
inland salinisation zones is an important building block 
for analysing groundwater systems. At the frontier be-
tween land and sea, the intrusion of salt water and its 
counterpart – the discharge of fresh water into the sea 
– are equally significant. The interdisciplinary research 
network KiSNet (Königshafen Submarine Groundwater 
Discharge Network) is just one organisation dedicated 
to investigating this issue. Their intention is to combine 
interdisciplinary marine and terrestrial geophysical, 
hydrogeological and geochemical methods to study 
Königshafen Bay on the island of Sylt. The network’s 
objective is to bring together a diverse range of meth-
odologies from the various marine and terrestrial dis-
ciplines to better understand submarine groundwater 
discharge and to use the results to compare and vali-
date the different approaches (page 54). 

Our soil - how the skin
of the earth changes 

Soils perform a multitude of services within the ecosys-
tem, including carbon sequestration and supporting 
biodiversity, and also serve as building foundations. 
They form one of the most important foundations of 
human nutrition as a component of the water cycle 

and nutrient cycle. Soils are the interface between the 
atmosphere, lithosphere, biosphere and hydrosphere. 
They are formed by weathering processes and are sub-
ject to changing environmental conditions. 
A multitude of soil processes are directly influenced by 
parameters such as soil moisture, its spatial distribution 
and changes over time. Modern geophysical methods, 
including NMR, georadar or geoelectrics, and their 
continuous refinement allow us to glean precise infor-
mation from the soil zone and gain fascinating insights 
into soil structures and the dynamic dispersion and 
transport of water and nutrients in the soil. 

Georadar for determining the
heterogeneous distribution of soil moisture, 
texture and mineralogy

The Counter-IED 3 project (page 66) has been investi-
gating methods of detecting explosive ordnance for 
many years. This methodological research is of huge 
importance for the field of soil science and hydrogeo-
logical applications of georadar (GPR) in particular. For 
example, laboratory investigations of high-frequency 
electromagnetic soil properties and adapted petro-
physical models are not only incorporated into the 
simulations of wave propagation but are also used to 

convert GPR subsurface characteristics, such as prop-
agation velocity and wave damping, into parameters 
like soil moisture, texture or mineral composition. The 
simulation of scattering effects in the subsurface helps 
us with understanding noise in georadar data. This in 
turn yields information on the heterogeneity of the 
subsurface, resulting from e.g. the sorting of coarse 
clastic sediments or moisture distribution in the soil, 
which is influenced by root penetration and the shape 
of preferential flow paths. Integrated simulation of the 
antenna and soil system is important for all quantita-
tive interpretations of georadar data and requires the 
visualisation of 3D antenna models. This method can 
be used, for example, for amplitude evaluation or full 
waveform inversions (FWI) of surface GPR measure-
ments with subsurface conditions that change spatially 
or over time. Possible applications include monitoring 
seepage or subrosion processes.  

Tracking salinisation:
LIAG researchers working on Spiekeroog were 

interviewed on the subject of salinisation for 
the ZDF programme Terra Xpress while taking 

measurements with the SAMOS saltwater 
monitoring system. The early warning system 
developed at LIAG can help water suppliers to 

manage their water flow over the long term to 
prevent salinisation. The saltwater monitoring 

system is unique worldwide as it can perform 
long-term monitoring of the saline/freshwater 

transition zone in real time. 

Groundwater Geophysics

Georadar records high-precision structural information in 
the subsurface. This is combined with nuclear magnetic 

resonance (NMR) measurements and with geoelectric 
data to determine porosity, hydraulic conductivity and 

salinity. The transmitting and receiving antennas of the 
georadar are connected to the recording unit by a cable.

LIAG taking geoelectric measurements in Königshafen bay on Sylt.



When the earth moves

Earthquakes, volcanic eruptions, rockfalls – geoscientific topics are frequently only no-

ticed by the public when they cause lasting, often catastrophic changes near to or on 

the Earth’s surface. Geohazards of this kind deserve particular consideration because 

they can significantly affect or alter our biosphere. Germany, for instance, experienced 

massive landslides in 2021 as a result of catastrophic flooding in the west and south 

of the country, which claimed the lives of many victims and caused considerable 

economic damage. Other – often latent – types of geohazards can also be relevant 

depending on the geological or morphological conditions, such as active fault zones 

or sinkholes resulting from dissolution processes in the subsurface. From a scientific 

point of view, the Eifel is also still an active volcanic area. The most recent eruptions 

in the area around Lake Laach, one of the largest in Central Europe, only date back 

13,000 years. The application of geophysical methods is vital for the preemptive in-

vestigation of geohazards to explore structures in the inaccessible subsurface and to 

identify processes taking place there.

Geohazards
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Tracking recent tectonic activity

Geohazards

Movements within the Earth‘s crust that took place in 
the recent past or that are currently taking place are 
referred to as neotectonic processes. Understanding 
them is essential for the safe use of the subsurface as 
an economic space or for storage and also vital for the 
safety of above-ground infrastructure. Active geologi-
cal faults in particular can pose a major threat to socie-
ty. However, faults do not always reach the earth‘s sur-
face. Where they are covered by young sediments, for 
example, their properties have to be deduced through 
geophysical investigations. 
Furthermore, significant issues in northern Europe  
and the Alpine region include interactions with vertical 
compensatory movements as a result of the melting 
Scandinavian ice masses and the special landscape 
forms resulting from recent glaciation cycles. One  
key question is when and how often movements  
occur at faults.

Localising faults

The institute is involved in projects investigating con-
cealed near-surface faults around the world. High-re-
solution seismic reflection measurements recorded 
using the measurement technology developed at 
LIAG return detailed images of fault geometry and 
strata structures that have been shifted by the faults. 
The use of shear waves also allows us to deduce the 
elastic moduli, in particular the shear modulus. This 
parameter describes the elastic deformation behaviour 
of the subsurface and is of great importance for its 
characterisation. Nevertheless, seismology results have 
limited resolution in the very shallow subsurface. In 
this case, for example, georadar measurements were 

integrated to supplement the results. A newly appro-
ved DFG project is looking into how faults develop that 
transition from bedrock to unconsolidated sediments 
and what consequences this has for fault geometry 
and internal fault structure The team will also further 
develop procedures for dating fault activities. These 
tasks are being worked on in collaboration with part-
ners from the universities of Hanover and Canterbury 
at a location in New Zealand. Another newly launched 
project is NeoNORG, investigating neotectonics in the 
northern Upper Rhine Rift Valley. This project aims to 
develop a geological model based on complementary 
data sets. Another primary focus is the extent to which 
faults control the migration and ultimately the escape 
of radon. The latter is a highly topical issue, as radon 
precautionary areas are currently being designated 
throughout Germany out of necessity. Project partners 
are the Federal Office for Radiation Protection, the 
Technical University of Darmstadt and the Hessian 
State Office for Nature Conservation, Environment  
and Geology.  

Determining the age of paleoearthquakes

We can estimate the age of past large earthquakes 
using luminescence and electron spin resonance 
dating either indirectly from the overlying deformed 
sediments or directly from fault gouges. In collabora-
tion with the University of Jena (as part of the priority 
programme 4D-MB), researchers dated quartz from de-
formed fluvial and alluvial sediments in Austria and Slo-
venia using OSL. This showed, for example, that a small 
alluvial fan had been displaced by at least 60 metres by 
the Sava fault (Slovenia). The OSL age of the fan (about 

Pivotal topics at LIAG

     Visual signs of changes in the earth‘s surface can be observed all over the world. They can be caused by effects in 
the interior of the Earth (such as tectonic or magmatic processes) or in processes on the Earth‘s surface (for example 
erosion or accumulation by wind and precipitation). When mass displacements occur, they are often hardly percep-
tible or not noticeable at all to humans. However, large mass displacements that occur over a short period can pose 
a risk to infrastructures or even human life that should not be underestimated. Early identification, characterisation 
and monitoring of vulnerable areas therefore makes an essential contribution to minimising these risks. 

Firstly, basic research must be carried out. Secondly, the findings must be used to deri-
ve recommended actions that will help political decision-makers to prepare for future 
hazards and to take precautionary measures. LIAG has been working on understanding 

selected geohazards for many years and will continue to expand this area in the future. We focus on the further 
development and application of geophysical methods to better identify suspected areas, to map structures more 
precisely and identify processes more accurately. Many of our projects are carried out in cooperation with university 
partners and local specialist institutions.

Seismic profiles in Whatakane, New 
Zealand In this urban setting, seismic 
profiles are corroborating the exact 
location of an active, concealed fault 
near the surface for the first time and 
refuting previous assumptions. 

The moving gaze
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earthquakes have occurred in this vicinity in the recent 
past (page 52). The latter are discussed in connection 
with CO2 deposits. Sound knowledge of the structural 
conditions is indispensable when trying to understand 
the dynamic processes. However, exploring volcanic 
units using seismic techniques is very challenging. 
The seismic sources developed at LIAG have achieved 
excellent results that provide detailed insights down 
to depths of around 300 metres. The findings are a 
stimulus for conducting further investigations in the 
Wehr and Glees regions, which are characterised by lo-
cal subsidence and uplift processes that exhibit spatial 
relationships to recent earthquake activity. The causes 
of these processes are as yet unclarified.

Subrosion – from slowcsubsidence  
to sudden sinkholes

Subrosion describes the underground leaching of 
components out of water-soluble rocks (carbonates, 
dolomites, chalks, evaporites). It is controlled signi-
ficantly by the circulation of unsaturated or partially 
saturated waters and thus by the local structural and 
hydrological situation. Outside the polar regions, carbonates and evaporites cover 15 per cent of the 

continental surface and as much as 22 per cent in Eu-
rope. In Germany, regions with salt plateaus (northern 
Germany) or sulphate and carbonate rocks (central and 
southern Germany) are particularly affected. Subrosion 
often results in the sudden formation of collapse struc-
tures. Current research is aimed at understanding the 
fundamental processes and detecting affected areas at 
an early stage using geophysical methods. 

Salt structures recorded in detail using seismic  
methods

The work is currently concentrated in Schleswig- 
Holstein in the Quickborn and Elmshorn regions. High-
resolution shear-wave seismic methods in particular 
give us a detailed insight into the structural conditions 
at and above the salt domes. Seismic imaging can 
be used to investigate the nature of the salt dome 
caprock and to delineate areas affected by subrosion. 
However, information from boreholes should be added 
at this stage to aid in interpreting the results. The long-
term goal must be to non-destructively identify areas 
of subrosion solely from geophysical measurements, as 

any intervention in the subsurface creates new water 
pathways. One parameter that could prove to be very 
incisive is seismic velocity. Modern evaluation met-
hods, such as seismic waveform inversion, are used to 
improve the imaging resolution.

Gravimetric monitoring network

For several years now, LIAG has operated a gravimetric 
monitoring network in two regions of Germany – 
Hamburg Flottbek and Bad Frankenhausen (Thuringia). 
As the processes are slow and the changes small,  
the time series must be accordingly long. For the first 
time, we succeeded in detecting the loss of mass 
caused by subrosion based on minute chronological 
changes in Earth’s gravitational field. The monitoring 
activities have been continued, motivated by these 
positive results. 

The examples mentioned above show the focus of our 
current research in the field of geohazards: improving 
the recording of present conditions of the various re-
search objects and establishing new methodological 
approaches and time series.

Geohazards

30,000 years) gave a minimum sliding rate of 2 mm/
year. Fluvial sediments tilted 10 degrees to the north 
near Klagenfurt (Austria) were dated to about 30,000 
years old. Calculations resulted in a mean tipping rate 
of 0.4 degrees per 1000 years due to the activity of  
an active fault since the sediment was originally  
deposited horizontally. The fault had not previously 
been detected.
  
Direct dating was used to date quartz from three  
fault gouge samples from the Simplon fault in Switzer-
land using ESR. All samples showed an age of around 
300,000 years. However, whether the dates indicate 
past seismic activity or cooling due to exhumation 
needs to be clarified by dating surface rocks across  
the fault (from the foot wall and hanging wall).

Eifel volcanism – movements from the 
deep to the surface

For several years now, LIAG has been conducting near-
surface seismic reflection surveys in the Eastern Eifel. 
The primary focus is the Wehrer Kessel volcanic structu-
re. Both fault-related tectonic earthquakes and swarm 

Sinkhole disaster: landslide in Northeim, 
Lower Saxony in 2008.

Seismic measurements in the Wehrer 
Kessel of the Eifel region transposed 

into a 3D model made volcanic struc-
tures visible for the first time.

Seismic technology in your car 
boot? The ELVIS vibration source 

developed at LIAG allows structures 
in the subsurface to be detected 

more easily, yet with high-
resolution – right up to the surface.



Renewable energy from far below

One of the greatest challenges of this century is the abandonment of fossil energy 

sources and the shift towards renewable energy. In Germany, the energy revolu-

tion is determined by political, societal and financial factors. But questions remain 

concerning how this sweeping transformation of the energy sector can be accom-

plished. Back in 2016 and working in collaboration with the German Geothermal 

Association (BVG), LIAG established that the urgently needed heating transition 

(from fossil to renewable energy) can only be managed by using geothermal 

energy. In the wake of this, LIAG published the much-noted brochure Wärmewen-

de mit Geothermie (heating transition using geothermal energy) in 2018 based on 

LIAG’s scientific publications and the Geothermal Information System GeotIS. In this 

brochure, LIAG called for the use of medium-depth geothermal energy. Only now is 

this method economically viable thanks to new technological developments on the 

heat pump market. LIAG has been stepping up its research activities in medium-

depth geothermal energy ever since 2020. 

Geothermics
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   Since its foundation, LIAG has been involved in applied geothermal research, based on more than 
50 years of experience in earlier research departments. Our dataset is correspondingly gigantic. This 
is why the well-known and widely used geothermal information system GeotIS was developed in Ger-
many with the help of third-party funding on the basis of more than 15 years of research. GeotIS is the 
foundation and starting point for all research activities in the geothermics field.

Within the field of geothermics, the institute specialises particularly in geological 
and geophysical reservoir characterisation, reservoir modelling in the area of re-

servoir engineering and, in collaboration with our partner university Georg August University of Göttingen 
(GAUG), in reservoir genesis. Research conducted by LIAG is involved in more practical projects than that of 
any other research institution.

Geothermics

Discovering and understanding 
geothermal reservoirs

Current research topics focus on reservoir predictions 
and the sustainable use of reservoirs. Uniquely, LIAG’s 
research activities include the validation of thermally 
coupled reservoir simulations using operating data 
from practical projects. Our specific research activities 
are focussed on carbonates and currently encompass 
the verification of new methods for analysing seis-

mic velocity data and seismic attributes for improved 
reservoir diagnosis. The institute also performs pe-
trophysical reservoir characterisation by specifically 
evaluating and interpreting cross-correlated borehole 
logs. In this way, we can determine the integrity of spe-
cific reservoirs. We generate thermally/hydraulically/
mechanically coupled simulations from a geosystem 

scale down to the reservoir and borehole scale. We also 
develop new, validated temperature models and sub-
surface models in GeotIS. To cope with these now con-
siderable quantities of data and in the run-up to the 
new German Geological Data Act (GeolDG), LIAG has 
recently been looking at artificial intelligence methods 
for processing seismic data. By adding these new areas, 
the institute entered the field of medium-depth geo-
thermal energy and siliciclastic geothermal reservoirs 
research in 2020. In the medium term, our aim is to use 
data mining, deep learning and machine learning to 
inspect, analyse and interpret geophysical and geo-
logical exploration data. To this end, LIAG is working 
in close collaboration with the Heisenberg Chair of 
Computational Geosciences at GAUG. LIAG also played 
a leading role in submitting an NFDI4Earth application 
to the German Research Foundation (DFG).

Added value through knowledge transfer

and  networking

One of our most noteworthy accomplishments is the 
development of the first deep geothermal energy 
e-learning modules in the LIAG GeoFaces project. 
These modules are provided free of charge on the 
GeotIS website. Our applied geothermal research is 
conducted in collaboration with GAUG, the home of 
the shared Chair of Applied Geothermics and Geohy-
draulics (Jülich model). We work in close cooperation 
with the Fraunhofer Institute IEG through an honorary 
professorship for the exploration and geology of geo-
thermal reservoirs at the Bochum University of Applied 
Sciences.

In addition, LIAG is involved in organising the two most 
important geothermal energy conferences in Germa-
ny: (1) the German Geothermal Conference (DGK) in 
cooperation with the German Geothermal Association 
(on whose board LIAG is represented) and (2) the 
North German Geothermal Conference in Hanover  
in cooperation with the LBEG and the BGR. The institu-
te also holds a leading scientific role as editor-in-chief 
of the journal Geothermal Energy (Springer Nature). 
LIAG covers the increasing demand for geothermal 
prospecting studies in projects that are in the institu-
te’s area of interest. Due to our experience in planning 
and conducting research drilling and our in-house 
Borehole Geophysics department, the institute is an 
important point of contact for the field of geothermal 
drilling.  

Our present research activities and co-operations are 
strongly oriented towards the unanswered questions 
posed by ongoing geothermal projects currently being 
developed or conducted in Bavaria and North Ger-
many. Our third-party-funded projects cover practical 
topics with real-world applications and are presented 
with examples in the descriptions of our services.

Geothermics across Germany:  
Generating temperature distribution models
and reservoir simulations

LIAG provides the one-of-a-kind GeotIS platform and 
FIS geophysics information system for geothermal re-
search across Germany. Understanding the process of 
thermal transport in Earth’s upper crust and the resul-
ting temperature distribution is of huge scientific and 
economic interest for classifying geothermal resources.
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Temperature distribution 
in Germany at 1000, 2000, 
and 3000 metres under 
the surface. 1000 metres 2000 metres 3000 metres

Geothermal research for a wide range of applications

The energetic view

Temperature in degrees °C
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Challenges in modelling
temperature distribution

LIAG addresses temperature measurements in the 
deep subsurface and the analysis, processing and 
interpretation of this data more than any other institu-
te in Germany. Our researchers have been working on 
evaluating and improving methods for correcting raw 
data and displaying the temperature distribution in the 
subsurface for quite some time. Most recently, we have 
developed new methods for correcting distorted logs 
and single downhole temperature measurements. This 
year, we succeeded in improving the estimated stan-
dard error for single bottomhole temperature measu-
rements by applying a new, geostatistical method. This 
allows the reliability of the temperature prediction to 
be determined more accurately, which is of conside-
rable economic importance for new geothermal pro-
jects. We will be further expanding our studies in the 
research area of subsurface temperature distribution 
with a focus on uncertainty analysis. The geostatisti-
cally calculated 3D temperature model is updated re-
gularly. It can be freely accessed via GeotIS at any time 
and individual views (sections, area projections) can be 
generated. The temperature model can be downloa-
ded free of charge from the FIS Geophysics as a raster 
dataset of any desired section.

Simulating reservoir processes

LIAG is involved in the REgine research project in col-
laboration with Munich city utilities (SWM) and the 
Technical University of Munich (TU Munich). This proj-
ect studies the characterisation, verification, validation 
and simulation of carbonate reservoirs. Amongst other 
things, we are attempting to trace a supposed thermal 
infiltration to the south of Munich using a thermal-hy-
draulic reservoir simulation that includes the adjacent 
fields (page 68). A further thermal-hydraulic simulation 
that we generated during the PlayType project is a 
comprehensive basin model. This model is intended 
to clarify the influence of global climate change (ice 
ages) on temperature development in the subsurface 
and, ultimately, to explain the thermal anomaly in the 
Bavarian part of the Molasse basin to the east. 

Research in the area surrounding nine
geothermal deep boreholes

LIAG is also involved in the ZokrateS project in collabo-
ration with Ruhr University Bochum (RUB) and further 
industrial partners. This project is investigating an inno-
vative reservoir treatment to increase productivity as 
well as thermally/hydraulically/mechanically coupled 
reservoir simulations for the development of the first 
petrothermal heating project in Germany (page 62). An 
extensive field test was carried out in August 2021 in a 
deep well near Geretsried to develop new methods of 
upgrading reservoirs. LIAG is collaborating with GAUG 
on the mesoTherm project. This project researches the 
characterisation and validation of medium-depth main 
geothermal energy reservoirs in northern Germany. 
For the first time, machine learning methods are being 
used to process seismic data for mapping geothermal 
reservoirs and new statistical process combinations 
are being tested for improved exploration forecasts. 
Both projects involve deep drilling, hydraulic tests and 
borehole geophysics, which illustrates and underlines 
LIAG’s outstanding expertise in the field of deep bore-
holes (down to 6000 metres).

Regional geothermics:
Using Lower  Cretaceous sandstone for
the heating transition in Lower Saxony 

Further progress has also been made with regional 
research. For example, the potential uses of medium-
depth geothermal energy in Lower Saxony. The ther-
mal potential of medium-depth geothermal energy 
(depth range of 400 metres to around 2000 metres) is 
currently underutilised in Germany. 

Sandstones in focus for medium-depth
geothermal energy

Lower Cretaceous sandstones in Lower Saxony are a 
potential reservoir of medium-depth geothermal ener-
gy. The map of Valanginian deposits recently issued by 
the LBEG provides data that allowed us to generate 
simulations of a geothermal doublet system. For this 
reason, LIAG systematically investigated Lower Creta-
ceous rocks in Lower Saxony in collaboration with the 
Leibniz University Hanover (LUH) and the LBEG. The 
research was conducted using thermal-hydraulic re-
servoir simulations with the latest reservoir parameters 
regarding geothermal potential. A new aspect in this 
project was maintaining the integrity of the reservoir 
when simulating sustainable doublet operation in 
areas where the demand for heat coincides with the 
geothermal resource. The aim is to avoid thermal infilt-
ration through artificially created cracks in the reservoir. 
So far, it is not known whether sustainable geothermal 
management of the Lower Cretaceous sandstones in 
Lower Saxony is possible.

Model of a geothermal doublet system

The results show that it would be possible to operate 
hydrothermal doublet systems in Lower Cretaceous 
sandstones over a period of more than 35 years while  
maintaining reservoir integrity at many sites in Lower 
Saxony. Each doublet system could produce over 
8 MW of thermal output. For instance, just three doub-
let systems could cover 50 percent of the heating 
requirements of the town of Emlichheim. But it is not 
only Lower Cretaceous rocks that have geothermal 
potential. In future, other reservoirs will be investigated 
using similar methods to assess their potential in  
greater detail.

Identifying geothermal potential
in faults  

The origins of faults in the deep subsurface and their 
relation to geodynamic processes in the upper crust 
are also of geoscientific interest. Furthermore, detailed 
seismic interpretations and systematic structural ana-
lyses of fractured geothermal reservoirs can streamline 
geothermal exploration and field development strate-
gies. The PlayType project was conducted in collabora-
tion with GAUG and SWM. The example of the German 
Molasse basin was used to examine the local geody-
namical development of faults using detailed seismic 
data processing and interpretation. This allowed the 
subsurface to be classified using an innovative mecha-
nical stratigraphy.
 

Analysis and interpretation of
seismic attributes

The Molasse basin is the only foreland basin in the 
world where hydrothermal heat and energy is suc-
cessfully produced. LIAG contributed considerably to 
this success with our research activities in geophysical 
reservoir characterisation. Geothermal resources are 
mainly located in the fractured, karstified carbonates of 
the Upper Jurassic at a depth of 2000 to 5000 metres. 
The 3D seismic reflection data that was collected not 
only in Munich itself but also up to 30 kilometres to the 
south near Geretsried helped us to understand the tec-
tonic development of complex structures at the Alpine 
deformation front.

Fault development hypothesis

By analysing various seismic attributes, we identified 
fault systems in greater detail than ever before. The 
results clearly show that the phases of fault activity 
correlate with the development of stress fields caused 
by the Alpine orogeny. One key observation resulting 
from this study is that fault populations in the Meso-
zoic and Cenozoic deposits are separated by the thick 
Rupelian (Paleogene) clays and developed independ-
ently from one another both temporally and spatially. 
The new fault characterisation approach is particularly 
relevant for assessing fault behaviour with regard to 
hydraulic conductivity and induced seismicity.

Geothermics

Reservoir simulation in Lower Saxony for the optimal configuration 
of boreholes: the figure shows a reservoir operating for 35 years 
with different volume flows (left 35 L /sec., right 50 L /sec.) in the 
thermal water cycle. Simulation is important to avoid thermal in-
filtration and support the sustainability of the system.

Thermal-hydraulic 3D reservoir simulation in the upper 
Jurassic below the city of Munich for determining sustaina-
ble reservoir usage. Test scenario of a possible number of 
doublet systems.

without thermal breakthrough thermal breaktrough



Learning from the past

Understanding past climate and environmental changes is an essential requi-

rement when generating detailed scenarios of future climate developments. In 

comparison to marine sediment, continental sediments react more quickly to 

local climate changes, such as transitions between interglacial and glacial periods, 

variations in monsoon circulation, local tectonic changes and landform develop-

ment. At LIAG, we can apply a wide range of geophysical methods to terrestrial 

sediments to draw verifiable conclusions on the development of the climate and 

derive a cross-regional and internally consistent picture of landscape and climate 

evolution. This also includes reconstructing climate changes and environmental 

changes during the lifetimes of early hominids.  

Sediments through the Ages
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      LIAG has implemented a wealth of projects employing geophysical methods to obtain evidence of the 
structural and climatic development of selected sediment systems. The institute collaborates on these projects 
with national and international partners. The overarching objective is to derive a cross-regional and internally 
consistent image of landscape evolution and climate evolution from the local and regional findings. Our broad 
methodological expertise, combination of different techniques and the extraordinary infrastructure available 
at the institute enable us to draw critical conclusions concerning climate and evolutionary history and their 
dynamics. This knowledge could also potentially enable us to deduce future developments.

Following the trail of the past

Sediments through the Ages
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LIAG’s primary research objects are overdeepened Al-
pine valleys or sedimentary basins such as „old“ lakes, 
which were formed by glacial movements. In places 
such as these, extremely thick layers of sediment can 
be deposited in a relatively short time and are largely 
undisturbed by other influences. Continental sediment 
basins have a much better chronological resolution 
than most marine climate archives. 

Reconstructing the ice ages using
overdeepened  Alpine valleys

We have insufficient knowledge of how continental 
environmental systems in Central Europe responded to 
past climate fluctuations. For this reason, the institute is 
also involved in the exploration of glacially overdeep-
ened Alpine valleys and basins. Some LIAG research 
activities have been conducted under the umbrella 
of the International Continental Scientific Drilling Pro-
gram (ICDP) for many years. One large-scale project 
in which the institute plays a leading role is Drilling 
Overdeepened Alpine Valleys (DOVE). The aim of the 
project is to reconstruct the spatial and temporal cli-
mate development of the entire Alpine region during 
the ice ages over the past 2.6 million years. LIAG shoul-
dered the chief responsibility for coordinating three 
closely spaced research drilling sites in the Tannwald 
basin near Winterstettenstadt in Baden-Württemberg, 
Germany (page 56). 

Still water (basins) runs deep

Water-filled or dry lake basins provide essential infor-
mation about past climates. For many years now, LIAG 
has been working with international partners to un-
cover the data concerning climatic and environmental 
conditions that is archived in sediments. In some cases, 
the period under investigation stretches from 1.3 mil-
lion years ago to the present day. The projects cover 
the most diverse climate zones from the tropical Pacific 
to the Mediterranean region. In 2021, LIAG conducted 
research at the following sites and lakes: Towuti (Indo-
nesia), Ohrid (North Macedonia), Bosumtwi (Ghana) 
and Junin (Peru). The boreholes are several hundred 
metres deep and have been drilled from floating 
platforms in recent years. These are joined by drilling 
projects in several now-dry lakes, such as Lake Chalco 
(Mexico), the Fucine Lake (Italy) and a lake in Nieder-
schönhagen (Germany). The institute is also the leader 
of the JET drilling project. This project’s objective is 
to create a stratigraphic “master record” for the Lower 
Jurassic period (circa 200 to 174 million years ago) 
based on a robust geological time scale that integrates 
paleoclimatic, paleoceanographic and biogeochemical 
findings. To this end, a borehole was sunk to a depth of 
around 650 metres in Prees, England (page 70). 

International research project: 
drilling platform on Lake Ohrid 
between northern Macedonia and 
Albania.

Back to the future - insights from colossal climate archives

The penetrating gaze LIAG is at the global forefront of research into the age of sediments. We 
have our own geochronology laboratory and use multiple dating methods. 

For instance, we can use combinations of methods to reconstruct the chronology of past changes in preci-
pitation by dating lake and river sediments as well as loess and palaeosol sequences. These combinations 
can also disclose information concerning wind conditions in earlier eras. Recent applications in thermo-
chronology help to uncover the history of sedimentation in, for example, mountain valleys that were affec-
ted by glaciations and changes in hydrological conditions. We also use paleomagnetic and geomagnetic 
dating methods. Geophysical downhole measurements also allow us to draw conclusions about the litho-
logical properties of the drilled sedimentary sequences. We use seismological methods to create structural 
models of the subsurface and 3D images of the sedimentary bodies. In addition, LIAG researchers are cur-
rently investigating climate-sensitive parameters using cyclostratigraphic analyses to create, among other 
things, an age-depth model from the geophysical properties of the sediments alone. 
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Sediments through the Ages

More than mere dust.
Loess – a treasure trove of climate  
information

Loess is a valuable environmental and climatic archive, 
making it an indispensable cornerstone of climate  
reconstruction projects. This type of unconsolidated 
sediment is mainly found in the middle latitudes 
and has huge potential for enabling us to better un-
derstand global climate dynamics using geophysical 
properties. This is because loess is formed by the soli-
dification of aeolian dust. The dust can blow out of, for 
example, dry riverbeds or lakes in large quantities and 
fine components can be transported through the air 
over great distances. In a few places (Tajikistan, China), 
some dust deposits are several hundred metres thick. 
These have been and are being intensively studied by 
the LIAG in cooperation with international partners. 
Determining physical properties is vital for understan-
ding climatic evolution. For this reason, LIAG is conduc-
ting research at various sites (including in Iran, India, 
Croatia, Romania and Serbia) investigating loess and  
palaeosol sequences.

Combinations and developments of methods
yield new reconstruction options

In addition to utilising established methods, such as 
rock magnetism and grain size analysis, we develop 
new techniques, and test and improve them until they 
are ready for application. Reconstructing wind direc-
tions and directions of flow from the orientation of 
particles is usually a labour-intensive and challenging 
exercise. The way that LIAG meets this challenge sets 
us apart from any other institution in the world. One 
key method is determining the anisotropy of magnetic 
susceptibility. This is presented on page 60 among the 
selected projects concerned with understanding dep-
ositional conditions. X-ray microtomography (µ-CT) 
allows sample material to be characterised in high spa-
tial resolution with regard to mineralogical, structural 
and geometric material properties. We can formulate 
more robust conclusions concerning wind and flow 
fields by combining the results of volume integral 
magnetic anisotropy with µ-CT datasets. 

Limit of age determinations
extended up to 2 million years

Dating sedimentary deposits using optically stimu-
lated luminescence (OSL) and related methods is an 
essential tool for the chronological classification of 
climate data archived in sediments going back to ap-
proximately 300,000 years before present. This dating 
limit is due to luminescence signal saturation and 
the saturation dose. However, LIAG researchers have 
recently found that the relatively low saturation dose 
(up to 1000 grays = 300,000 years) for infrared stimu-
lated luminescence dating of feldspar is partly caused 
by the measurement protocol using a test dose to 
normalise signal intensity. If the sample or the ther-
moluminescence signal is used after a low dose, the 
limit increases to 2000 grays, giving a possible dating 
limit of up to 600,000 years. Researchers tested two 
new luminescence dating methods – violet stimulated 
luminescence dating of quartz and infrared stimulated 
radiofluorescence of feldspar – using Chinese loess 
samples from the Luochuan section. An independent 
chronology stretching up to two million years back is 
available for this section. Unfortunately, both signals 
significantly underestimated samples that were be-
tween 200,000 - 300,000 years old. Therefore, LIAG will 
continue to conduct basic research on these methods 
(page 72). 

However, LIAG did succeed in extending the dating 
limits of sediments: researchers developed a thermo-
luminescence dating method for calcite. Using this, 
samples can now be dated up to a maximum age of 
two million years. The method was tested using cave 
sinter from Blessberg Cave, Thuringia, Germany. In 
this way, we succeeded in dating one of the rare 
records of the Middle Pleistocene climate in 
Central Europe using the samples.

Reconstructing the climatic living condi-
tions of our human ancestors

What impact did climatic changes have on our human 
ancestors? Where, how and under what conditions 
did they have to live? Investigating sediments at a 
wide variety of sites helps us to reconstruct climatic 
conditions. At the same time, it helps us to understand 
the lifestyles and behaviours of our human ancestors 
as well as their development of tools. Researchers at 
LIAG use OSL and electron spin resonance (ESR) dating 
methods to narrow down the time at which various 
types of sediments were deposited. For example, we 
dated sediments found in Sudan in the vicinity of 
Stone-Age tools to ascertain the progress of the tech-
nological and functional revolution that took place in 
the Middle Stone Age and Early Stone Age (page 64). 
Similar studies are also being conducted in Zambia and 
in Germany as part of the Lichtenberg project. In the 
latter project, the researchers investigated the question 
of why Neanderthals settled in northern Lower Saxony 
(Wendland), of all places, even though this area was 
inhospitable during the Ice Age. New investigations 
making use of LIAG methodological expertise show 
that the local climate and, therefore, also the vegetation 
at this site varied widely. This was due to a lake at the 
site that was connected to the river Elbe at different 
periods in the past. 

Over 200,000 years old:  
Geophysical dating methods 

provide a glimpse into the 
(climatic) past of a northern 

Iranian loess plateau.
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Overview:  Where we conduct research

New and ongoing 
projects in 2021

Selected projects 
in 2021

Areas of research over 
the last 10 years

LIAG researchers are active both nationally and international-
ly in worldwide joint projects and in-house projects funded 
by third parties. They make a crucial contribution to solving 
scientific questions with their geophysical expertise and our 
outstanding internal infrastructure and methods. This map 
of the world visualises the locations of our project activities. 
We take measurements and samples related to our key topics 
in numerous countries; for instance in Zambia, China, Mon-

golia, Sudan, Pakistan, India and New Zealand. The institute’s 
activities in multiple ICDP projects is particularly noteworthy. 
ICDP is a multinational programme that funds continental 
scientific drilling to further the understanding of geological 
processes and structures in England, Indonesia and Germany, 
amongst others. LIAG is also involved in multiple research 
projects in the field of geohazards under the umbrella of the 
priority programme 4D-MB –Mountain Building Processes in 

Four Dimensions run by the German Research Foundation 
within the international AlpArray mission. 
But regional and local research in Germany is just as import-
ant: several of our projects concerning groundwater, for 
example, focus on groundwater discharge and salinisation  
in the North Sea region. We are currently also conducting  
climatic and geothermal studies in the North German Basin, 

in volcanic areas of the Eifel and in southern Germany, among 
others.

The acquired data is analysed and the findings are summari-
sed within the institute itself. Methods and required technolo-
gical systems are also improved by conducting basic research, 
process research and applied research.

Our regional to international activities

Selected projects

LIAG

Page 70

Page 72

Page 60

Page 64

Page 56

Page 68

Page 62

Page 54

Page 66

Page 52 Page 58
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Selected projects

Earthquake swarms in the Eifel region: Neotectonic  
investigations in the Lake Laach volcanic complex

Since the first observations of earthquake swarms, the 
Rhineland-Palatinate State Authority for Geology and 
Mining (LGB-RLP) has intensified its investigations. So 
far, this has led to the detection of several earthquake 
swarm clusters over eight activity periods.  The clusters 
are associated with fluids rising from the mantle (>25 
kilometres in depth) to higher layers (5-15 kilometres 
in depth) within the Earth‘s crust. A particularly conspi-
cuous cluster of relatively shallow earthquake swarms 
(about five kilometres deep) is located near the village 
of Glees, two kilometres north of the Lake Laach crater. 
Comparative investigations carried out since 2014 by 
the Ground Motion Service of the BGR using satellite 
radar interferometry (InSAR) measured an uplift of up 
to one centimetre per year in the area around the villa-
ge of Glees. The uplift is characterised by a striking drift 
of the detection points towards a centre of uplift in the 
valley area north of the village. The potential position 
of the uplift centre correlates with the position of the 
detected earthquake swarm cluster. 

Since 2013, a conspicuous cluster of swarm earthquakes with comparatively low intensity (Mw <3) has 
been observed in the area of the East Eifel around the Lake Laach volcanic crater. These earthquake swarms 
appear to be associated with other large-scale earthquakes that indicate fault activity in the deeper sub-
surface beneath the Lake Laach volcanic complex. LIAG researchers are investigating the area using seismic 
methods to locate the concealed main and secondary fault zones in this area and to understand their acti-
vity and connection to the earthquake swarms and CO2 mofettes.

Additional indicators in the area include a decline in 
emissions from one CO2 mofette and variations in CO2 
emissions on the surface that have been observed 
over many years. The InSAR data shows a conspicuous 
area of subsidence near the village of Wehr on the 
western rim of the Lake Laach volcanic crater. This is di-
rectly adjacent to another volcanic crater – the Wehrer 
Kessel – that has since silted up. The relation between 
this subsidence and the observed quake activity and 
similarly the uplift observed in the local area of Glees is 
currently still unclear. Furthermore, no noticeable qua-
ke activity has been detected in this area so far. 

Basic research using high-resolution
reflection seismology

LIAG has been carrying out basic investigations in this 
area in coordination with the LGB-RLP since 2018. The 
aim is to explore how reflection seismology methods 
can generate further information on subsurface struc-
tures. This area of east Eifel volcanism has so far been 

generally uninteresting for oil and gas exploration due 
to its geologically limited potential viability. For this 
reason, no exploration data is available on the crustal 
structure nor do we have any information on the pre-
ferred geophysical measurement methodology  
to apply. Moreover, the area is covered by a pyroclastic 
layer that is often tens of metres thick and more than 
100 metres thick in places from the Lake Laach erup-
tion (about 12,900 years ago). This hinders both con-
ventional geological mapping of the bedrock and the 
use of conventional geophysical methods. Notably, the 
positions of older (Pre-Quaternary) and younger (Qua-
ternary) fault zones, their interconnection throughout 
the region and their connections to large main faults, 
such as the Siegen overthrust and the Ochtendung 
fault, remain largely unknown.

Map of the Glees2018 profile with
preliminary interpretations 

One initial focus of the experiments in 2018 to 2019 
was on high-resolution seismic imaging of the Wehrer 
Kessel volcanic structure in the immediate vicinity of 
Lake Laach. We mapped the maar fill, underlying be-
drock and integrated faults down to depths of around 
600 metres. This was the first time this method had 
been applied to a silted-up maar structure covered by 
pyroclastics in the Eifel region. The presence of a large 
number of existing deep boreholes (down to a depth 
of around 1000 metres) related to CO2 production was 
extremely helpful when configuring the methodology 
applied. The data processing experience gained during 
the project allowed researchers to optimise the results 
from the LIAG Glees2018 profile still further and gene-
rate an initial interpretation of the structures.

Until 2022, further research will concentrate on finding 
additional concealed faults suspected to be present in 
the vicinity of the Lake Laach volcanic complex.

LIAG project head: Dr Ulrich Polom. LIAG project processing: Dr Rüdiger Thomas. Duration: 01/02/2018-31/12/2022.  
Sponsor: LIAG. Partners: LGB-RLP.

 FACTS & DETAILS

Seismic reflection measurements 
in the eastern Eifel region.

Preliminary structural interpretation of 
the LIAG Glees2018 profile. Pronounced, 
continuous reflection bands down to a 
depth of about 250 metres are interpreted 
as the upper, fissured segment of the De-
vonian bedrock. Below these are internal 
structures of the Devonian complex. Das-
hed black lines indicate suspected faults. 
The eastern part of the profile shows 
indications of an apparently deeper fault. 
However, these could only be assessed 
to a limited extent due to its peripheral 
position in the profile.

Detected events (blue dots) from the
Glees swarm sequence 2013-2019 (source: LGB-RLP):

The red and green lines indicate suspected
faults below the pyroclastic cover.

The yellow line indicates the position of the LIAG Glees2018 profile.

500 m
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Selected projects

KiSNet: Interdisciplinary methodology evaluation for 
investigating submarine groundwater discharge

Submarine groundwater discharge has been neg-
lected by both the scientific community and coastal 
stakeholders for many years. However, since the turn 
of the millennium, several studies demonstrating the 
importance of SGD for nutrient delivery to the coastal 
ecosystem have attracted attention. The influence of 
SGD on nutrient cycles (for example, inorganic carbon, 
nitrogen) can be just as significant on a global scale 
as input from rivers. Although the general importance 
of SGD is acknowledged, the data reported so far is 
riddled with uncertainties, either because it was scaled 
up from single measurements to form regional data or 
because it was derived from material models or calcu-
lations on a regional or even global scale. The uncer-
tainties are caused by two largely undefined aspects: 
which methods must be used on site and off site and 
in what combination? How meaningful are the met-
hods given the high spatial and temporal variability  
of SGD?

Joint research by a unique interdisciplinary  
network on the island of Sylt

The German scientific community offers an extensive 
catalogue of methods for studying SGD as well as uni-
que ways of combining different disciplines (bioche-
mistry, geophysics, biology) in which SGD is currently 
being studied. The KisNet interdisciplinary network 
recommends optimum disciplinary combinations for 
investigating SGD both qualitatively and quantitatively. 
The aim is to standardise SGD measurement methodo-
logy to ensure that study results are comparable and 
SGD characterisation uniform. To this end, researchers 
devised a methodological comparative experiment to 
be conducted in Königshafen Bay on Sylt with funding 
from the DFG. Ultimately, therefore, a key outcome of 
KiSNet is to propose optimal interdisciplinary combi-
nations for corresponding qualitative and quantitative 
SGD studies to reduce uncertainties and pave the way 
for standardised SGD research.

Submarine Groundwater Discharge (SGD) facilitates the exchange of water and chemical constituents bet-
ween land and ocean. This has a major impact on coastal ecosystems. Although various studies at different 
sites around the world have demonstrated the importance of SGD for coastal ecosystems, the knowledge 
is still accompanied by considerable uncertainty. The KiSNet interdisciplinary scientific network addresses 
this uncertainty by evaluating a comprehensive set of methods and bridging the gap between the scientific 
communities of marine and terrestrial researchers. 

Overview of the survey area in 
Königshafen Bay, Sylt: locations 
of the ERT and GPR profiles and 

EM results. 

The ERT profiles show the interfaces
between and the distribution of fresh 
water (blue) and seawater (red).

The georadar profile shows the position of the water table and the sedimentary architectur

First field measurements in spring 2021

The first field measurements were carried out in spring 
2021. The measurement campaign focused on geo-
physical methods (ERT and GPR by LIAG and near-sur-
face electromagnetics conducted by BGR). It also in-
corporated the first geochemical measurements (pore 
water sampling by the IOW). The principle interest was 
to map freshwater and saltwater distribution in the 
southern area of Königshafen Bay to identify fresh-
water outflow zones and define areas for subsequent 
detailed sampling analyses. Researchers mapped the 
groundwater distribution under the bay in three ERT 
profiles perpendicular to the shoreline and one profile 
parallel to it and clearly identified an area of ground-
water discharges. 

 FACTS & DETAILS

LIAG project head: Prof. Mike Müller-Petke. LIAG project processing: Dr Mathias Ronczka. Duration: 01/01/2020-01/03/2023.  
Sponsor: DFG research network. Partners: UFZ, University of Bayreuth, Christian-Albrecht University of Kiel, Carl von Ossietzky  
University of Oldenburg, ZMT, IOW, BGR, AWI. 

LIAG publications during the project:

MOOSDORF, N., BÖTTCHER, M., ADYASARI, D., ERKUL, E., GILFEDDER, B., GRESKOWIAK, J., JENNER, A., KOTWICKI, L., MASSMANN, G., 
MÜLLER-PETKE, M., OEHLER, T., POST, V., PRIEN, R., SCHOLTEN, J., SIEMON, B., EHLERT, V.A., WALTHER, M., WASKA, H., WUNDERLICH, 
T. & MALLAST, U. (2021): A State-Of-The-Art Perspective on the Characterization of Subterranean Estuaries at the Regional Scale.
 -  Frontiers in Earth Science, 9: 1- 95.

In addition, initial GPR profiles were measured across 
the dunes perpendicular to the shoreline to explore 
the water table and map sediment structures. Both are 
important pieces of information for building a ground-
water model.

Further field campaigns are planned to investigate 
large-scale subsurface structures and the groundwater 
table around the bay as well as freshwater outlets wit-
hin the tidal flats. A further objective is to investigate 
the tidal dynamics of groundwater discharge by deve-
loping geophysical strategies for temporal monitoring. 
The findings from the geophysical investigations will 
be linked to the geochemical measurements and hy-
draulic simulations.
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The International Continental Scientific Drilling Program (ICDP) project Drilling Overdeepened Alpine 
Valleys (DOVE) has the goal of reconstructing spatial and temporal climate development through the 
ice ages up to 2.6 million years ago and their influence on landscape development in the entire Alpine 
region. To this end, LIAG carried out three research drilling projects in 2021 in the German Alpine foothills 
near Winterstettenstadt about 70 kilometres north of Lake Constance. Sediments from the Tannwald Ba-
sin located in this region and results from geophysical boreholes and seismic methods employed by LIAG 
will provide information about climate changes that occurred over the past 450,000 years.

10

The Ice Ages in the Alps: research drilling for  
investigating climate change in the DOVE project

Before drilling:
scientific selection of drilling points

ICDP Location 5068-1 in the northern Tannwald 
Basin comprises two flush-drilled boreholes and one 
core borehole spaced 28 metres apart. The location of 
the drilling points takes into account logistical cons-
traints and the results of extensive seismic reflection 
measurements carried out in advance by LIAG. On the 
basis of these, we expected a Quaternary sediment 
150-160 metres thick. The drilling points were located 
in the deepest section of the basin, so we also anticipa-
ted that the sediments would exhibit good  
temporal resolution. 

Drilling activities: sediments and boreholes
as a basis for research

The first flush-drilled borehole reached its final depth 
of 163 metres in May. The preliminary geological profile 
confirmed researchers’ predictions. The Tannwald Basin 
is 154 metres deep at this point and this is where the 

borehole disclosed a transition to the Molasse sedi-
ment. Of particular interest for further evaluation is 
the section between 47 and 139 metres in depth. Very 
fine sediments show that there used to be a lake in 
the study area. Isolated dropstones at the site clearly 
indicate how cold the prevailing climate was at that 
time: small pieces of rock carried by the glacier or 
on ice floes fell into the lake as the ice thawed. The 
second flush-drilled well was completed at a depth of 
155 metres. Despite the close vicinity of the boreholes 
at only 40 metres apart, there are clear differences in 
the thickness of the individual facies, especially in the 
uppermost 50 metres. These are expected to provide 
clues to the glacially controlled, local sedimentation 
processes and a detailed view of the basin’s evolution. 

Drilling the core borehole, with a final depth of around 
166 metres, proved to be challenging due to the sedi-
ment composition. However, the core quality seems to 
be excellent.

The cores were recovered in opaque liners, which was 
vital for later dating tasks using luminescence techni-
ques. Detailed core evaluation and core description is 
only possible after the liners have been opened. This 
will be done after the physical properties of the cores 
are measured using a multi-sensor core logger.
A huge number of samples were taken during the core 
drilling process. Amongst other things, this allowed 
researchers to determine the age of pore waters by 
examining noble gases. It should also provide new 
insights into the distribution of microorganisms under 
the climatic conditions of the time.

After drilling:
detailed scientific evaluation

Samples were taken by the metre from the flush-drilled 
boreholes as well as the sediment cores. Together with 
the geophysical downhole measurements from the 
open boreholes, these will expand our scientific know-
ledge about the Tannwald Basin after being thoroughly 
evaluated. At the same time, Swiss project partners 
drilled a core borehole near Basadingen  
(CH, Rhine Glacier). The DOVE project also has access 
to further boreholes from the north-east Alps (Salzach, 

Traun and Isar-Loisach glaciers). A detailed evaluation 
of the core material is already being carried out as 
part of approved doctoral projects (at the universities 
in Freiburg, Vienna and Bern). LIAG is using the three 
boreholes in the Tannwald Basin for advanced seismic 
crosshole testing as part of a DFG-funded PhD project.

Outreach: Hands-on geosciences

The drilling projects at Winterstettenstadt were accom-
panied by extensive public outreach work. In addition 
to a documentary film-maker commissioned by LIAG, 
a team from the ARTE TV channel and the local and 
regional press visited the drilling site. A great deal of 
effort was devoted to informing the local population. 
Several school classes visited the drilling site and lear-
ned how to be „geological detectives“. Drilling progress 
was reported daily on the ICDP project page.

Selected projects

LIAG project head: Dr David Tanner, Prof. Gerald Gabriel.
LIAG project processing: Dr Thomas Burschil, Dr Hermann Buness, Dr Thomas Wonik.

Duration: 01/06/2017-31/12/2021. Sponsor: ICDP, LGRB, LIAG (Tannwald borehole), DFG, 
NAGRA, ENSI (scientific projects). Partners: Albert Ludwig University of Freiburg, University 
of Bern, BOKU Vienna, LGRB, DOVE Working Group.

LIAG publications during the project:

BURSCHIL, T., BUNESS, H., TANNER, D.C., WIELANDT-SCHUSTER, U., ELLWANGER, D.
& GABRIEL, G. (2018): High-resolution reflection seismics reveal the structure and the evo-

lution of the Quaternary glacial Tannwald Basin. - Near Surface Geophysics, 16(6): 593-610.

BURSCHIL, T. & BUNESS, H. (2020): S-wave seismic imaging of near-surface sediments using 
tailored processing strategies. - Journal of Applied Geophysics, 173: 103927. 

Drilling into the past: A better un-
derstanding of the development 

of the German Alpine foothills.

Cuttings samples from a depth of 154 metres in 
the first borehole. We can see the marl or sand-
stone of the Tertiary Molasse.

Team
 work at the drilling sites: preparing for analyses.

 FACTS & DETAILS
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Project lead LIAG: Dr. Thomas Günther. Projekt scientist LIAG: Dr. Raphael Rochlitz.
Runtime: 01.09.2019-30.06.2021. Funding: BMBF im Rahmen der Förderlinie FONA-r4, Grant 033R130DN.
 Partners: Westfälische Wilhelms-Universität Münster (Koordination), Universität zu Köln, BGR, IPHT Jena, DMT 
Essen, iMAR Navigation, terratec Geophysical Services, Supracon AG.

 
LIAG publications during the project:

ROCHLITZ, R., SEIDEL, M. & BÖRNER, R.-U. (2021): Evaluation of three approaches for simulating time-domain elec-
tromagnetic data. - Geophysical Journal International, 227(3):1980–1995.

WERTHMÜLLER, D., ROCHLITZ, R., CASTILLO-REYES, O. & HEAGY, L. (2021). Towards an open-source landscape for 3-D CSEM modelling 
- Geophysical Journal International, 227(1): 644-659. 

ROCHLITZ, R. (2020): Analysis and Open-source Implementation of Finite Element Modeling Techniques for Controlled-source Electro-
magnetics. - Doktorarbeit, Westfälische Wilhelms-Universität Münster.

More about LIAG-software development custEM und pyGIMLi on page    106    .

Selected projects

DESMEX II: Deep investigation of mineral
deposits with electromagnetics

The demand for economically critical raw material and groundwater resources is expected to grow under 
the influence of worldwide population increase, the ongoing industrialization, digital and energy transi-
tion in the coming decades. In the innovative, so-called semi-airborne method, we inject strong electric 
currents from ground transmitters and measure the resulting magnetic fields in areas up to several squa-
re-kilometres around the source with sensors attached to helicopters or drones. The main objective in the 
second phase of the cooperation project DESMEX (Deep Electromagnetic Sounding for Mineral Explora-
tion), DESMEX II, is the application and further development of two airborne magnetic field sensor systems 
as well as data analysis methods for the electromagnetic subsurface exploration down to one kilometre. We 
further conduct measurements with our drone as alternative to the helicopter as sensor carrier. The LIAG 
focuses on optimized inversion methods to image the subsurface resistivity distribution at several survey 
sites in Germany and Europe.

In the first project phase (2015–2019) the group was 
able to demonstrate the potential of the new method 
for imaging mineral deposits. In the second phase, we 
aim at applying the method to a number of deposits 
in Germany, Sweden, and Namibia, but use new sensor 
technologies like optically pumped magnetometers 
and inversion methods. Furthermore, as an alternative 
to helicopters we use drone systems in order to inves-
tigate smaller subsurface structures in greater detail 
and for reduced survey efforts. This new and efficient 
method can also be used to investigate and characteri-
ze groundwater systems.

Exploration with the semi-airborne method
 
To demonstrate the new measuring technology, we 
deployed several campaigns under realistic conditions 
in the regions of Goslar and Bad Grund in 2020 and 
2021, respectively. The LIAG team is responsible for 
operating the transmitters and  ground stations. Now, 
the data are analysed with the software developed in 
the LIAG working group.
A further helicopter survey is planned in Sweden. In 
Spain and Namibia drone surveys at known mineral 
deposits will be operated together with WWU Münster.

Developing open-source modelling and
inversion software (custEM)

The LIAG is responsible for extending the modelling 
software custEM that was developed in the first pro-
ject phase, to be able to invert the measured data in 
complex 3D semi-airborne settings. In the course of 
the project, important milestones could be reached 
for reaching this goal. By directly solving the finite-ele-
ment-based systems of equations in custEM we can 
efficiently compute the Jacobian matrix required in the 
inversion step. Moreover, the simulations are paralleli-
zed for different frequencies, so that the accumulated 
runtimes for 3D inversions are decreased down to 
several hours on workstations. Successful 1D and 2D 
inversions of synthetic studies showed that custEM can 
by integrated into the pyGIMLi inversion framework. 
The current focus is on 3D inversion grids and the opti-
mization of inversion parameters.

Furthermore, custEM was extended to simulation of 
other electromagnetic methods than CSEM only. It 
provides efficient algorithms to model transient (time-
domain) electromagnetic and magnetotelluric (MT) 
data. Additionally to arbitrary conductivity distributions 
one can now also consider induced polarization para-
meters for the simulations which becomes important 
for ore deposit. Several core components of custEM 
were improved to yield enhanced performance, grea-
ter robustness and easier handling of the software.

Investigation methods
in the DESMEX project.

Processed three-component (North, East, Down) magnetic transfer 
functions (dots are raw tf and lines are after frequency binning) as a 
function of frequency from a drone measurement.

 FACTS & DETAILS

2.5-D- inversion of synthetic transfer functions (horizontal and vertical  
components with 3 percent Gaussian noise) of a semi-airborne experi-
ment. The test model (top) includes a shallow dipping, conductive plate in 
a homogeneous halfspace under an undulating topograph. The  pyGIMLi-
base inversion with custEM forward model is able to explain the synthetic 
data with a chi-square error of 1.78.
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Climate change is ubiquitous. While many methodological approaches are used to study the current influ-
ence of climate on the environment, LIAG uses the geophysical properties of the subsurface to understand 
sedimentation processes and environmental change in past eras of Earth’s history. This focus provides funda-
mental insights into the climate of the past, from which scientists can glean findings that may be vital for the 
future. LIAG’s RESTORE project combines modern and innovative petrophysical methods with classical ana-
lysis methods to create the basis for new interpretation approaches.

RESTORE: New, multi-method approach for the
investigation of Paleocene wind and flow directions

Reconstructing Paleocene wind and flow directions is 
very challenging. Most studies are limited to the analy-
sis of physical proxies to derive precipitation and tem-
perature data. The LIAG RESTORE project meets this 
challenge. One important goal is to significantly ex-
pand the understanding of depositional environments 

and climatically influenced sedimentation processes. 
This knowledge is essential for investigating, characte-
rising and evaluating the dynamic wind and flow fields 
of past eras. Previously, the directional dependence 
(anisotropy) of magnetic susceptibility (AMS) has been 
a critical proxy parameter used for investigations of this 

kind. However, the derived data is of a volume-integ-
rated nature, meaning that it is a result of the combi-
ned mineral composition and structure of the samples 
studied. Consequently, it seems promising to link this 
volume-integrated physical data with spatially resolved 
sample characteristics and evaluate them jointly. X-ray 
computed tomography (µ-CT) can be used to charac-
terise these samples in three dimensions comprehen-
sively and non-destructively, with particular emphasis 
on mineralogical, structural, geometrical and topo-
logical material properties. By combining the volume-
specific anisotropy metrics with state-of-the-art µ-CT 
imaging datasets, spatially resolved information on, for 
example, grain sizes, sorting, layer patterns, preferred 
grain/pore/layer orientations, secondary sedimenta-
tion, pore sizes and many other parameters can be 
expanded or reinterpreted with respect to the climatic 
context.

Pilot phase to validate the
investigative approach

DThe project is divided into two phases. The first pro-
ject phase ran until the end of 2021 and investigated 
the basic feasibility of the multi-method approach. Se-
lected samples of a sedimentary climate archive were 
comprehensively characterised mineralogically, sedi-

mentologically and petrophysically. This phase was an 
unequivocal success. For example, AMS data was com-
bined with 3D µ-CT data sets on sediment samples 
from the last glacial cycle. Using this combination, re-
searchers were able not only to reproduce the prefer-
red AMS orientation in the grain distribution, but also 
to establish a secondary particle orientation. By using 
the two tools in conjunction, it is possible to describe 
and quantify cross-regional and local sedimentation 
processes and directions separately.

Further development into a DFG project

In the second phase, a full proposal will be prepared 
and submitted to the DFG based on these very promi-
sing results. This phase focuses on applying the mul-
ti-method approach to selected climate archives and 
comparing them with each other to better understand 
the processes that led to their formation. The approach 
will also be augmented by adding complex electrical 
properties, which are particularly sensitive proxy para-
meters with regard to mineralogical and interface-spe-
cific differences. The Spectral Induced Polarisation (SIP) 
method selected for this purpose gives us the poten-
tial to investigate and characterise the locations on 
different scales, i.e. both on the laboratory scale and on 
the field scale.

LIAG project head: Dr Matthias Halisch, Dr Christian Zeeden. LIAG project processing: Dr Matthias Halisch, Dr Christian Zeed-
en, Dr Christian Rolf. Duration of 1st phase: 01/01/2020-31/12/2021. Sponsor: LIAG. 
 
LIAG publications during the project::

HALISCH, M., ZEEDEN, C. & ROLF, C. (2021): Towards image based assessment and characterization of cyclic paleo-wind and 
flow fields. - Geophysical Journal International: submitted. 

A sedimentary sequence in China as
an example of a natural climate archive.

 FACTS & DETAILS

Combination of modern 3D imaging 
and image analysis (left) with classi-
cal AMS determination (right) using 
samples from a climate archive. This 
sample has a „magnetic“ main direc-
tion of about 332° (pointing approxi-
mately north-west – red circle) and a 
preferred direction of about 310° for 
the typical loess grain size range (red). 
Larger grains (green) indicate local 
sedimentation mechanisms.

High-resolution X-ray
computed tomography can be 

used for non-destructive spatial 
imaging of the intrinsic internal 

structures and composition of 
natural sediments and rocks.

Example evaluation of a sediment  
from an Iranian climate archive  

selected for the pilot phase.

3D view of the sediment particles:
the different grey tones correspond to 
different particle densities.

2D view of the same sample volume: 
cracks and pore space are
clearly shown in black..

2D view of the same sample volume: 
the bright colours are associated with 
the mineral grains identified using 
digital image analysis.
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Research approach applied for petrothermal  
geothermal energy in Germany for the first time

The ZoKrateS demonstration and pilot project has 
achieved crucial milestones at the Gelting GEN-1ST-
A1 borehole near Geretsried (Wolfratshausen/Upper 
Bavaria exploration claim) in the Molasse Basin. At this 
site, the Upper Jurassic carbonates lie at a depth of 4.4 
to 4.8 kilometres. Due to unsuccessful hydrothermal 
development in previous years, the subsurface is now 
being investigated for use as a petrothermal reservoir 
- currently the only petrothermal geothermal project 
in Germany. The borehole section from 500 to 5700 
metres exhibits a trench zone with a distinct network 
of fissures in the vicinity of the fault zones. After ex-
tensive preliminary work, several isolated zones of the 
well in this borehole section were hydraulically stimu-
lated. The stimulation zones were positioned precisely 
where flushing losses - verified by the sonic log run 
during the project - already indicated hydraulically 
conductive fissures. It was shown that the introduction 
of proppants into a previously acidified reservoir is 

Pilot project on petrothermal geothermal energy:  
Successful zoned reservoir treatment

The aim of the ZoKrateS project was to hydraulically stimulate several zones of a natural fissure network in 
deep Upper Jurassic carbonates. In collaboration with Ruhr University Bochum (RUB), LIAG is also investigating 
an innovative reservoir treatment to increase productivity and simulate thermally/hydraulically/mechanically 
coupled reservoirs for the development of the first petrothermal heating project in Germany. The innovative 
borehole design conceived in the project and the measurement results obtained are significant for petrothermal 
geothermal energy plans.

ZoKrateS project:
drilling location Gelting GEN-1ST-A1

near Geretsried in Bavaria

possible without any significant continuous increase in 
pressure. Injection was carried out well below the mini-
mum principle stress level. This newly tested approach 
is of great importance for the development of petro-
thermal technologies.

Innovative borehole completion

Extensive preparatory work was required during the 
run-up to the stimulation. The well was stimulated in 
2017 using various acids, including a retarding acid. 
The borehole logs (FMI, Sonic) run in August 2021 
allowed researchers to evaluate the success of the aci-
disation measures and also to make a detailed analysis 
of the fissures present. Based on this data, the team 
designed an entirely new completion method for the 
geothermal industry that stimulates selected fissured 
zones with exceptional precision. They chose a combi-
nation of swellable and hydraulic packers to hydrauli-
cally isolate the fracture zones. Pre-perforated collars 
with a sliding mechanism (sleeves) that can be opened 
and closed as required were inserted between these 

isolation barriers. This allowed researchers to conduct 
the zoned stimulation with great efficiency. Evaluation 
of the FMI log formed the basis for this precision  
installation and was also used to determine the  
borehole geometry.

Ultimately, a total of around 337 tonnes of proppant 
and 1846 m3 of carrier fluid were injected into a total  
of four treatment zones without any problems.  
All additives used meet stringent drinking water  
protection class 1 standards applicable to the Upper 
Jurassic carbonates.

Microseismic monitoring

A microseismic monitoring network consisting of five 
stations monitored the stimulation work. These were 
run for a period of two weeks at the end of September 
2021. The monitoring network had been started up 
back in June 2021 to record the noise tracks. LIAG and 
the partner organisation DMT have developed a par-

ticularly sensitive traffic light scheme for issuing alerts 
in the event of an incident. It ensures that stimulation 
is carried out safely, which may be crucial for future 
stimulation work in the geothermal energy industry. To 
minimise the increase of pressure and thus the risk of 
seismicity during stimulation, an innovative well com-
pletion method was designed that included a 4-½-inch 
liner. No seismicity at all was registered during the 
entire project.

Safety is the top priority for this project. The team the-
refore decided not to carry out the planned hydraulic 
tests for the time being as significant amounts of gas, 
including H2S, have been entering the borehole since 
the stimulation. The project produced significant vo-
lumes of crude oil when the borehole was opened in 
July 2021. The stimulation equipment was therefore 
dismantled and removed in October under special pro-
tective measures. Further action will be decided after a 
thorough evaluation of the available data.

LIAG project head: Prof. Inga Moeck.
LIAG project processing: Dr Ernesto Meneses Rioseco.
Duration: 01/01/2020-31/12/2021. Sponsor: BMWi.
Partners: ENEX Power Germany, G.E.O.S. Ingenieurgesellschaft mbH,

Geothermie Neubrandenburg GmbH, Ruhr University Bochum. 

Section of the FMI and sonic log used to cha-
racterise the material loss zones and define 
the internal borehole installations (from 
Schlumberger Report 2021).

 FACTS & DETAILS

Technical surface equipment of the stimulation project.
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The Atbara River is one of the most important tributaries of the Nile in Eastern Sudan. It may have 
functioned as a route out of Africa for modern humans. However, unlike the neighbouring areas to the 
south (Kenya and Tanzania), this area has so far received little attention. LIAG cooperated with the Berlin 
Museum of Natural History Leibniz Institute for Evolution and Biodiversity Science in the DFG project Ex-
ploration for Cenozoic fossil-bearing deposits in the Atbara Valley, Sudan. The project investigated Pleis-
tocene river sediments up to 50 metres thick in the middle Atbara Valley and discovered a large number 
of vertebrate fossils and stone artefacts. Within this study, LIAG’s objective is to establish a luminescence 
chronology of the fluvial sedimentary sequence to clarify the time of the megafauna extinction and the 
age of the Late Acheulean stone tools in this as yet poorly studied region.

Previous work described four sedimentary units from 
bottom to top: the Butana Bridge System (BBS) and the 
Khashm El Girba System (KGS) 1-3. The age of the sedi-
ments was estimated to be between 0.8 million years 
to 90,000 years before the present day. Between 2018 
and 2020, LIAG conducted fieldwork in the middle sec-
tion of the Atbara River with colleagues from a variety 
of disciplines. The researchers discovered numerous 

new sites with a wealth of fossils and stone artefacts. 
In 2019 and 2020, they collected 27 samples from five 
sites for luminescence dating. After testing the lumine-
scence properties, the research team decided to use a 
pulsed IRSL signal at 50°C to date all the samples. The 
quartz OSL method was also used to date the upper 
part of the sedimentary sequence.

Project head and processing at LIAG: Dr Sumiko Tsukamoto.  
Duration: 01/01/2019-31/12/2022. Sponsor: DFG.
Partners: Al Neelain University, Berlin Museum of Natural History – 
Leibniz Institute for Evolution and Biodiversity Science, TU Berlin,
University of Bordeaux.

Acheulean stone tools in the Butana Bridge area.

 FACTS & DETAILS

Area studied along the middle
section of the Atbara River.

Selected projects

Luminescence dating shows clear
differences to previous results

The new luminescence ages indicate that the entire 
fluvial sequence was deposited about 200,000 to  
20,000 years before the present day. The lumine-
scence ages of the respective units have been dated 
to approximately 200,000 years (BBS), 150,000 years 
(KGS1), 130,000 to 60,000 years (KGS2), and 25,000 
years (KGS3), differing significantly from previous data. 
The age of the late Acheulean stone tools in KGS1 at 
Butana Bridge (West) has been estimated at around 
150,000 years, making them probably the youngest 
known Acheulean technology. Sediment containing 
hominid remains at Wad Hedit has been dated to 
around 140,000 years. This led the research team to 
believe that the people of Sudan made the youngest 
Acheulean stone tools known to date.

Ongoing analyses of vertebrate fossil analyses will give 
us further information on environmental changes in 
the Atbara Valley. The cooperating partners and LIAG 
have applied for an ERC Consolidator Grant for further 
research in this area.

New sites allow for more extensive research

Dating material: fluvial sediments.

Following the tracks of modern man:
Dating fossil deposits in Sudan

Excavation work in the area of 
the Butana Bridge in Sudan.
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A numerical simulation tool for ground-penetrating 
radar based landmine and IED detection

absorption
~ e-αr

heat

scattering

GPR 
Antenna

reactive
near-field

target

Schematic representation of GPR in UXO search. The transmitted wave front 
of the antenna, interacting mechanisms with the soil as well as a mortar 

shell as reflecting subsurface target. Right: Influencing factors on GPR
performance, studied in the project and reproduced in the simulations. 

Building experimental test-lanes for studying UXO de-
tection is very expensive and time-consuming, resulting 
in a limited number of scenarios with combinations of 
soils and buried weapons that can be represented. The-
refore, the systematic study of the influencing factors 
is supplemented with numerical simulations of GPR 
measurements. The challenge herein lies in the fact that 
all relevant influencing factors need to be considered. 
Therefore, the key component of the project CIED3 is 
the creation of a simulation tool for generating realistic 
synthetic data. The simulation needs to correctly repro-
duce the effects of the coupling of the GPR antenna to 
the ground, the complex influence of the soil on the GPR 
pulse, as well as provide a number of different buried 
targets.

The “black box” problem: implementing
numerical 3D antenna models in simulations

Commonly point-sources are employed for GPR simu-
lations, whereby effects in the near-field of the antenna 
as well as the coupling to the subsurface are highly 
simplified. However, namely these circumstances have 
a strong influence on the GPR signal when sensing 
for buried weapons. Thus, one of focal points of the 
project is the implementation of numerical 3D antenna 
models in the simulations. A particular difficulty lies 
therein, that GPR antennas can mostly be seen as black 
boxes whereby the internal setup as well as the high-
frequency characteristics of the materials such as the 
absorbing foam are unknown. However, calibration 
measurements with the antenna on different media 
and a fitting of synthetic data hereto can be employed 
to produce antenna models that accurately replicate 

all essential properties of the real antenna, such as 
near-field effects and the frequency shift of the signal 
caused by different subsurface materials.

For the measurements and implementations of the 
complex soil properties, the experience from the pre-
vious projects was used. To determine the material’s 
high-frequency properties, soil samples are probed in 
the laboratory via dielectric spectroscopy. Further, pe-
trophysical models are fitted to the data and are used 
as frequency-dependent parameters within the simula-
tion. Thereby the propagation velocity and attenuation 
of the radar waves, as well as their dispersive behaviour, 
i.e. the deformation of the pulse with increasing propa-
gation in the ground, are correctly simulated. A further, 
important characteristic of the subsurface is its hetero-
geneity, e.g., caused by stones or an irregular moisture 
distribution in the soil, and which produces scattering 
of the waves and therewith  noise in the data. Adverse 
scenarios with extreme heterogeneity can result in 
such strong noise in the data that the signals of the 
target are completely superimposed and cannot be 
detected anymore.

 FACTS & DETAILS

Project lead LIAG: Dr. Jan Igel. Project employees: Dr. Thomas Hiller, Sam Stadler, Stephan Schennen.
Runtime: 15.05.2020-31.05.2023. Funding: BMVg. Partners: Without partner. 

LIAG publications during the project: 

SCHENNEN, S., WAGNER, N., GÜNTHER, T. & IGEL, J. (2021): Broadband Dielectric Spectroscopy with Coaxial Transmission Line
Technique - A new inversion approach. - International Society of Electromagnetic Aquametry (ISEMA): 1-5. 

STADLER, S. & IGEL, J. (2021): Developing realistic FDTD GPR antenna surrogates via full-waveform inversion by means of particle 
swarm optimization. - IEEE Transactions on Antennas and Propagation: submitted 09.07.2021. 

Simulated wave propagation from a GPR antenna over a very 
heterogeneous soil (gravel), with a shallow, buried mortar shell. 
Electric field distribution of the transmitted wave front and 
scattering due to heterogeneities.  

Selected projects

Prognosis of the detection probability

The focus of the first project phase was on the setup 
of the simulation tool as well as the validation of the 
results with field measurements. The second phase will 
continue with systematic studies for detecting buried 
objects. Besides the influence of the soil properties, 
factors like the distance and inclination of the antenna 
relative to the ground surface are studied with reference 
to the detection capability of different buried objects 
such as landmines, UXOs and plastic canisters filled 
with explosives. The goal hereby is a prognosis of the 
detection rate, which plays an integral role in planning 
of demining operations. Furthermore, a catalogue of 
different simulated scenarios will be compiled, which 
shall serve, firstly for training of demining personnel and 
secondly as model data for training pattern-recognition 
algorithms in the future.
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Radargrams over a mortar shell buried in heterogeneous 
gravel. Simulated (left) and measured (right) data. 

It is estimated, worldwide about 100 mil. unidentified exploding ordnances (UXOs), resulting from military 
conflict, are buried underground. In the past few years, the spread of improvised explosive devices (IEDs) has 
resulted in a further threat to affected populations. In 2019 over 50% of casualties through UXOs could be traced 
back to IEDs. The increasing amount of metal-free weapons like plastic mines and IEDs requires an adaptation of 
the employed sensing technology, leading to an increased usage of ground-penetrating radar (GPR) next to the 
commonly used metal detectors. The project Counter-IED 3 (CIED3) aims at systematically studying the influence 
of different factors, such as soil heterogeneity or the sensors inclination, on the GPR detection capability. 

Modern anti-personel landmine, 
mostly consisting of plastics and 

difficult to detect.
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 FACTS & DETAILS

The study area is located in the city of Munich at the 
Schäftlarnstrasse geothermal site. The 170-km² GRAME 
3D seismic survey, a structural geological model ba-
sed on this and logging data (e.g. sonic logs from six 
geothermal boreholes) served as the data set. Seismic 
analyses were combined with geophysical downhole 
measurements and petrophysical or geomechanical 
laboratory analyses of sidewall cores to determine para-
meter correlations for promising zones. 

Porosity estimation and reservoir
quality assessment using seismic inversion 

Put simply, the seismic wave train was subtracted from 
a seismic trace during stochastic amplitude inversion 
to generate a model of the subsurface, or rather the 
acoustic impedance. For this purpose, the researchers 
used optimisation methods to generate impedance 
models that tie in with boreholes and are consistent 

with the seismic data. They then converted the  
impedance model into a porosity model based on 
crossplot analyses of impedance and porosity logs  
using a linear function. 

The model shows a wide porosity range from 0 to 20 
per cent in the reservoir zone. Based on the borehole 
lithologies, the dolomitic limestone has the highest le-
vels of porosity and the calcareous dolomite the lowest. 
In general, the footwall north of the Munich fault shows 
higher porosities and more intense karstification than 
the hanging wall. The porosities also increase from east 
to west Furthermore, we identified reef buildups and 
pinnacle reefs that exhibit a complex internal porosity 
distribution. The reef cores have mostly low porosities 
of <3 percent; the highest porosities of 7 to 14 percent 
were observed in the upper reef area and on the reef 
slopes in the breccia facies. In addition, it is evident that 
the reef facies interlock with the surrounding layers, 

The Molasse Basin in southern Germany is one of the most promising areas for the use of deep geothermal 
energy in the country. The target horizon for geothermal development is the aquifer in the Upper Jurassic 
carbonates. A major problem in reservoir characterisation is the marked heterogeneity of the carbonates, even 
across small areas. This can be caused by a variety of diagenetic processes, karstification and reefs, all of which 
have a major impact on reservoir parameters such as porosity. Boreholes alone cannot adequately capture the 
great spatial variations in structures and rock parameters. For this reason, LIAG applied a 3D solution as part of 
the REgine sub-project funded by the BMWi. The approach involved using 3D seismic data and borehole logs 
to identify relevant reservoir parameters and structures and to describe their spatial distribution and impact 
on reservoir quality by means of amplitude inversion and multi-attribute analysis.

Seismic reservoir characterisation of the Upper
Jurassic carbonates in the Munich Metropolitan Region

indicating synsedimentary reef development with va-
rying growth rates. We also assessed reservoir quality 
based on a corresponding classification of the porosity 
values.

Multi-attribute analysis for parameter 
correlations and for lithoclassification 

In addition to assessing porosity, understanding 
parameter relationships is also hugely important for 
characterising structures in the carbonate and for 
differentiating lithotypes and types of facies. For this 
purpose, we first generated various seismic attributes 
(e.g. instantaneous frequency/phase, envelope, vari-
ance). The individual observation of the seismic attri-
butes shows, among other things, that the reservoir 
is largely characterised by low frequencies of <50 Hz, 
which indicates increased attenuation of seismic wave 
propagation in the carbonates. We also observed a 
high level of frequency dispersion and a wide variance, 
caused by tectonic stress on the rock, at the Munich 
fault and also in other areas. We also detected a pro-
liferation of cavities, sinkholes and fissures caused by 
leaching. Sinkholes and reef complexes were indicated 
by pronounced phase changes at their edges. After 
this single analysis, we performed various types of 

multi-attribute analyses ranging from colour blending 
and corendering (e.g. for spectral decomposition) to 
crossplot analyses to determine the lithoclasses and 
facies classes using neural networks. This last method 
enables us to create a 3D lithological model to impro-
ve our predictions of prospective areas. 
For example, we know from borehole analyses that do-
lomitic limestone is more suitable than pure limestone. 
We also analysed the fracture orientations and compa-
red the results with image log analyses. Although there 
were some good matches, we were not able to gene-
rally scale up all results due to the in part extremely 
complex structural conditions and due to the limitati-
ons of the seismic resolution.

Open-structured Upper Jurassic 
carbonates in the Franconian Jura. 

The reservoir rock has a complex 
porosity distribution due to dia-

genesis, such as dolomitisation and 
dissolution/precipitation processes.

Selected projects

Porosity model of the Munich metropolitan 
area based on inversion results. The reefs show 
a complex internal porosity distribution with 
mostly low porosities in the reef core and high 
porosities in the upper reef area and on the reef 
slopes in the breccia facies.

LIAG project head: Prof. Inga Moeck. LIAG project processing: Mohamed Fadel, Dr Johanna F. Bauer, Dr Sonja H. Wadas. Duration: 
01/10/2018-31/03/2022. Sponsor: BMWi within the joint GEOmaRe project. Partners: Munich city utilities, TU Munich. 

LIAG publications during the project:
 
FADEL, M., REINECKER, J., BRUSS, D. & MOECK, I. (2021): Unraveling the causes of a premature thermal breakthrough of a hydrothermal 
project in the Greater Munich Area (Germany) by (sub-)seismic scale investigations. - Geothermics: submitted.

WADAS, S.H. & VON HARTMANN, H. (2021): Porosity estimation of a geothermal carbonate reservoir in the German Molasse Basin 
based on seismic amplitude inversion. - Geothermal Energy: submitted.

WADAS, S.H., BAUER, J. F., FADEL, M. & MOECK, I. (2020): Geophysikalisch-geologisch basiertes Reservoirengineering im Großraum 
München zur optimierten Reservoirerschließung. - Geothermische Energie, 97: 22-23.

Lithological 3D model of the carbonate reservoir.

Lithologie
Kalkstein

Kalkstein, dolomitisch

Dolomit

Dolomit, kalzitisch
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Selected projects

The Early Jurassic (200 to 175 million years before today) was a time of extreme climate change: from mul-
tiple rapid changes between glacial periods or ice ages to super-greenhouse events caused by volcanism 
are known. These global changes had a critical influence on the evolution of the flora and fauna of the 
time and the emergence of new ecosystems. Fluctuations towards super-greenhouse events in particular 
are seen as being analogous to current climate change. In collaboration with 26 other partner organisati-
ons, LIAG‘s international JET project, funded by the DFG as part of the International Continental Scientific 
Drilling Program (ICDP) priority programme, aims to better understand the duration, speed and triggers of 
these climate changes. 

Among other things, investigations from the  
Mochras (Wales) borehole, drilled in the late 1960s, 
showed that exceptionally thick and complete de-
posits of early Jurassic sediments occur on the 
Welsh coast in the UK. However, drilling a 
new borehole at this location is no lon-
ger possible today for environmental 
reasons. An alternative site about 
100 kilometres to the east and offe-
ring similarly good conditions for 
research into the Early Jurassic was 
selected. It is located in Prees on 
the Wales-England border.

Understanding climate changes:  
creating an age-depth model using
borehole data

The drilling campaign was carried out from No-
vember 2020 to the end of December 2020 as part of 
the ICDP for the JET project. Various universities and 
research institutions from 13 countries are involved in 
this programme. We extracted 650 metres of Jurassic 
rock that also revealed links to other ICDP projects, for 
example to records of the Triassic period (Colorado Pla-
teau Coring Project, CPCP). 

JET: Using borehole geophysics to investigate
climate changes in the Early Jurassic

Drilling site in Prees, England.
Within the framework of the project, LIAG is involved 
in evaluating the geophysical borehole data to gain 
an understanding of the sedimentological processes, 
which include both the temporal variation of sedimen-
tation rates and the lithological description of the sedi-
ment types present. An age-depth model will also be 
developed using cyclostratigraphic methods to allow 
the sediments to be dated independently of studies 
on sediment cores. 

Initial analysis and outlook

The independence from sediment core analyses af-
forded by geophysical downhole measurements is 
a huge advantage: they provide us with a relatively 
quick method for initially assessing and interpreting a 
borehole, where investigations of the cores themselves 
usually take months or years.

LIAG project head: Dr Thomas Wonik. LIAG project processing: Katharina Leu.  
Duration: 01/10/2020-30/09/2023. Sponsor: DFG within the ICDP priority pro-
gramme. Partners: 26 universities and institutions from 13 countries.

 FACTS & DETAILS

Cretaceous fossil: an ammonite found in one of the cores.    

Recording of the borehole wall made using an acoustic 
televiewer. This device takes measurements with a reso-

lution in the mm range. The sinusoidal lines represent 
fractures in the rock. These can be used to calculate the 

angle of incidence of the fractures.

Map of south-west Britain with Early Jurassic deposits marked 
in blue. The locations of the Mochras and Prees-1 boreholes are 

also shown. A close-up view shows the Cheshire Basin, where the 
Prees borehole is located. Seismic lines from previous explorati-

ons in the Cheshire Basin are shown in red.
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Selected projects

OSL dating (optically stimulated luminescence) is a widely accepted dating method used in Quaternary sci-
ence to establish absolute chronologies for terrestrial sedimentary sequences. However, its applicability is 
generally limited to the Late Pleistocene (12,000 to 125,000 years ago) and the Holocene (from about 12,000 
years ago until the present day). The LIAG junior research group Middle Pleistocene surface processes is 
working on extending the dating range of OSL to the Middle Pleistocene (i.e. to ages of between 125,000 to 
780,000 before present) by experimenting and further developing the technology for violet stimulated lu-
minescence (VSL) of quartz and infrared radiofluorescence (IR-RF) of potassium feldspar. Within this project, 
researchers are studying the Luochuan loess plateau and other locations.

Improved dating: Junior research group extends 
methodologies to the Middle Pleistocene

The VSL signal from quartz, which stimulates traps dee-
per than those accessible by blue light, has been ob-
served to grow with doses of up to 1000 Gray (Gy). This 
means that the signal is around ten times higher than 
the OSL signals from the same grains and it is also ther-
mally/athermically stable. It therefore appears to be a 
promising candidate for extending the upper dating 
limit of quartz.

The IR-RF signal of feldspar is generated during con-
tinuous irradiation of the sample and is generally 
thought to be unaffected by fading (which can occur 
with conventional infrared stimulated luminescence 

due to quantum tunnelling). It has the potential to ex-
tend the dating range of feldspar thanks to the possibi-
lity of continuous measurement. 

The loess of the Chinese Luochuan plateau is an ideal 
material for testing the reliability of the methods men-
tioned above. The loess-palaeosol sequences contain 
homogeneous and quasi-consistent aeolian dust with 
a well-established reference chronology. This is based 
on the correlation of grain size records from five loess 
sections with variations in Earth‘s obliquity and preces-
sion and paleomagnetic reversals. 

Violet stimulated luminescence: maximum
dating limit of quartz more than doubled

In previous studies, the single aliquot regenerative 
dose (SAR) protocol was found to be problematic for 
the quartz VSL signal. Therefore, the junior research 
group evaluated the reliability of the sensitivity-cor-
rected multiple aliquot regeneration dose (SC-MAR) 
protocol for the first time. They applied the process 
to fine-grained quartz samples from a loess-palaeo-
sol sequence from Luochuan, China, with reference 
ages of between approx. 25,000 and 1.4 million years 
old. All estimated VSL ages are significantly below the 
expected age, except for the two youngest samples. 
The researchers demonstrated that the observed age 
discrepancy is related to the different shapes of the 
natural and the laboratory-generated growth curves 
(DRC). In contrast to natural DRC, the VSL signal in la-
boratory-generated DRC continues to increase at high 
laboratory doses. This suggests that there is additional 
linear growth in the laboratory DRC that is not present 
in nature. The discrepancy between the natural and la-
boratory-generated DRCs indicates that the maximum 
VSL dating limit of fine-grained quartz in the Luochuan 
section is around 250 Gy. However, it is worth noting 
that the natural VSL DRC saturates at about 900 Gy. 
This would allow the Luochuan section to be dated to 
approx. 300,000 BP with VSL – more than doubling the 
previously possible dating range.

Infrared radiofluorescence:
looking deeper into the past with feldspar

The team evaluated 10 samples from the loess-palaeo-
sol sequence with a depositional age between 25,000 
and 900,000 years to study the infrared radiofluore-
scence (IR-RF) signal of coarse-grained feldspar. The 
initial tests studied six samples according to the RF70 
protocol with a 1500 second bleach time provided by 
UV LEDs. Results showed that the dates had been con-
sistently and significantly underestimated for all but 
the youngest sample.  
The bleaching time between the natural and regenera-
ted IR-RF measurements was then increased to  
20,000 seconds and tested on ten samples. The results 
for the five samples that were younger than 300,000 
years old (around 1250 Gy) matched with the inde-
pendently determined ages, while the ages of the 
samples that were older were once again significantly 
underestimated. The team produced natural growth 
curves and laboratory-generated growth curves, which 
showed significantly different curves when bleached 
for a shorter duration but consistent curves when blea-
ched for longer. The researchers were able to adapt a 
single exponential curve to the DRCs and thus define 
the saturation dose (D0). They found that by doing this, 
they could successfully date samples up to a dose of 
4D0. The samples with an age of more than 300,000 
years are saturated.

LIAG project head: Dr Sumiko Tsukamoto, Dr Junjie Zhang. LIAG project processing: Neda Rahimzadeh, Gwynlyn Buchanan 
(junior research group). Duration: 01/01/2019-31/01/2023. Sponsor: LIAG. 
 
LIAG publications during the project:

RAHIMZADEH, N., TSUKAMOTO, S., ZHANG, J. & LONG, H. (2021): Natural and laboratory dose response curves of quartz
violet stimulated Luminescence (VSL): Exploring the multiple aliquote regenerative dose (MAR) protocol. - Quaternary Geochronology, 
65: 101194.

The Luochuan loess-palaeosol sequence on 
the Chinese Loess Plateau.

 FACTS & DETAILS

(a) IR-RF age compared to independent age 
verification using a bleach setting of 20,000 
seconds (sec), the solid line represents the 
independent age verification and the
dashed lines represent a ten percent error.  
 
(b) Comparison of the natural and 
 laboratory growth curves: with a short  
bleaching time of 1500 sec. (in the small 
graph) and with a bleaching time of 20,000 
sec. (in the larger graph).

VSL age compared to independent
age verification.
The solid line is a 1:1 line; the dashed 
red lines correspond to deviations of 
±10 percent.  
 
(b) Comparison of the natural 
growth curve (red) and the growth 
curve generated in the laboratory 
(blue).

.

a b
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24 doctoral candidates at LIAG
including 13 external doctoral  
candidates with temporary research 
residences

Organisation of 15 conferences  
and sessions, over 90 lectures
at events

37 departments and functions 
of 14 employees

12 university courses

59 publications in 
specialist journals

PROJEKTE

€1.33 million from
third-party funding

 > 160 international and 
national cooperations

36 third-party-funded 
projects

Facts and figures

70 associates 

Prize awarded by the
German Geophysical Society
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€1.33 million in total

LIAG at a glance

As of 31/12/2021, LIAG employed 70 members of staff. 
Of these, 42 worked in the scientific area and 22 in the 
technical area of LIAG. Six employees were employed 
in science management and administration. Twenty-fi-
ve researchers and one person in administration were 
financed from third-party research projects or from LI-
AG‘s own funds for temporary employment. The share 
of female employees was around 33 per cent of all 
workers. Approximately 13 per cent of the employees 
had foreign citizenship. LIAG‘s staffing plan previously 
provided for an employment capacity of 55 positions. 
In November 2021, the advisory board decided to ex-
pand the staffing plan by six positions to facilitate the 
establishment and management of our own administ-
ration department at LIAG. 

Human resource development is an essential activity 
at LIAG. Forty-one training courses were held in 2021. 
The seminars were attended by 12 women (29 percent) 
and 29 men (71 percent). In total, the employees were 
engaged in further training measures on 68.5 days.

Promoting gender equality at the institute is an inte-
gral part of staff development. The regulations of the 
Lower Saxony Equal Rights Act (NGG) apply to LIAG. 
These regulations aim to provide equal opportunities 
for women and men and to promote the compatibility 
of gainful employment and family life. The LIAG is de-
dicated to increasing the representation of women in 
higher pay groups. In 2018, the institute was awarded 
the audit berufundfamilie certificate for our work on 
promoting the compatibility of gainful employment 
and family life. We were successfully audited again in 
2021 to certify these qualities.

In the 2021 financial year, LIAG received total institutio-
nal funding of 7.84 million euros from the federal go-
vernment and states. The institute also received
1.33 million euros in additional third-party funding.

Following the termination of its membership in the  
Leibniz Association, LIAG has been receiving resolution 
funding since 2020. The amount of this resolution fun-
ding was 100 per cent of the reference amount in both 
the first and second financial year after the end of joint 
funding. The reference value is the amount of the last-

paid donation to the core budget. Thus, the LIAG was 
entitled to institutional funding of 7.84 million euros
in each of the first two years of resolution funding 
(2020 and 2021). In 2022, LIAG will receive resolution 
funding of 7.63 million euros following the decision of 
the Joint Science Conference committee.

The state of Lower Saxony sees LIAG as an important 
and indispensable element of the national research 
landscape. It will provide funding from 2023 when 
joint federal and state government funding ends.

Third-party funding in millions of € 

Finances Staff

DFG

EU

ICDP

BMBF

BMVg

BMWi

Volkswagen Foundation

     
   A

ssociates

70

Note on the figures: 
Rounded up to two decimal places starting from €0.005 
million (rounding differences possible).

* Reimbursement of administrative costs, benefits,
  membership fees and others.

0,62
0,07

0,10

0,19

0,01

0,20

0,14

Financial resources 2021
Institutional funding from the federal government

Institutional funding from the congress of regional authorities

Institutional residual funding 

Third-party funding + remaining funding 

€13.37 million
€4.35 million

€3.49 million

€3.74 million

€1.80 million

Expenditure 2021        €9.48 million
Staff               €5.05 million

Material expenses              €1.83 million

Administrative expenses*     €1.86 million

Investments              € 0.74 million
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LIAG at a glance

New and ongoing projects 

BMBF €348,619 DESMEX II: Investigation of deep mineral deposits using
innovative electromagnetic inversion methods ** 01/07/2019 - 30/06/2023

Head:
Dr Thomas Günther 
Processing:
Dr Raphael Rochlitz

Federal Institute for Geosciences and Natural Re-
sources, Deutsche Montan Technologie GmbH, 
iMAR Navigation, Leibniz Institute of Photonic 
Technology Jena, Supracon AG, Terratec, Univer-
sity of Cologne, University of Münster

BMBF €350,000 DESMEXreal: Living Laboratory for Raw Material Exploration in the Upper 
Harz Mountains ** 01/04/2021 - 31/03/2025

Head:
Dr Thomas Günther 
Processing:
Dr Raphael Rochlitz

University of Münster, Federal Institute for Geo-
sciences and Natural Resources, Leibniz Institute 
of Photonic Technology, University of Cologne, 
supracon AG, iMAR Navigation GmbH, Clausthal 
University of Technology, State Office for Mining, 
Energy and Geology, Geologische Landesunter-
suchungen GmbH

BMVg €415,000
Counter-IED 3: Numerical simulation to generate
synthetic sample data and for analysing the influencing factors  
of georadar sensors to optimise ordinance localisation

01/02/2020 - 31/12/2021

Head:  
Dr Jan Igel
Processing: Stephan  
Schennen, Sam Stadler

No partners

BMWi €839,000
PlayType: Cataloguing geothermal provinces according to the
concept of play types for economic development and the
internationalisation of the German geothermal industry **/ ***

01/08/2017 - 31/05/2021

Head:
Prof. Inga Moeck
Processing:
Dr Tom Schintgen

International Geothermal Energy Centre Bo-
chum (GZB) (now: Fraunhofer IEG), Storengy 
(associate)

BMWi €833,300 REgine: Seismic reservoir characterisation of the Upper Jurassic  
carbonates in the Munich Metropolitan Region *** 01/10/2018 - 31/03/2022

Head:
Prof. Inga Moeck
Processing: Mohamed 
Fadel, Dr Johanna Bauer,
Dr Sonja Wadas

Munich city utilities, TU Munich

BMWi €614,900
ZoKrateS: Sequential reservoir treatment at natural fracture zones in 
deep-seated carbonate rock to develop a petrothermal
site in Germany **

01/01/2020 - 30/09/2022

Head: 
Prof. Inga Moeck
Project processing:
Dr Ernesto Meneses Rioseco

ENEX Power Germany, G.E.O.S. Ingenieur- 
gesellschaft mbH, Geothermie Neubrandenburg 
GmbH, Ruhr University Bochum

BMWi €1,115,030 ArtemIS: Expansion of the GeotIS geothermal information system to 
create an Internet portal for the heating energy transition in Germany 01/06/2021 - 31/12/2024 Project head and process-

ing: Dr Thorsten Agemar
Darmstadt University of Technology, University 
of Göttingen

Sino-German 
Center for 
Research  

Promotion 
(SGC)

€30,000
kobra.19-21: Detecting, monitoring and early warning of coal fires – 
Monitoring surface changes using LIDAR and determining fossil  
temperature distribution using the ESR method **

01/01/2019 - 31/12/2021
Project head and  
processing:  
Dr Manfred W. Wuttke

Xinjiang University, Urumqi

DurationProject title

Third-party-funded projects 

LIAG associates Project partners

* Additional partial funding from the budget             ** Joint project             *** Coordination at LIAG

P. 58

P. 62

Sponsored
by 

Amount for 
LIAG 

P. 66

P. 68
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LIAG at a glance

DAAD €6565 AstroTrias: Investigation of climate dynamics around 250 million  
years ago (Triassic period), geophysical sedimentology 01/01/2021 - 31/12/2022

Project head and  
processing:
Dr Thomas Wonik,
Dr Christian Zeeden

University of Rennes 1 in France

DFG €210,000
Lake Towuti: Paleoenvironmental indications and cyclostratigraphic 
studies of sediments from tropical Lake Towuti obtained from geophysi-
cal downhole logging **

15/10/2017 - 14/01/2021 Head: Dr Thomas Wonik 
Processing: Arne Ulfers

Australian National University, Brown University, 
Berlin Museum of Natural History, University of 
Bern, University of Cologne, University of British
Columbia, University of Kansas, University of 
London, University of Minnesota, University of 
Rhode Island, University of Windsor

DFG €215,000 * Lake Ohrid – research at the oldest lake in Europe to reconstruct earlier 
climatic conditions 01/10/2018 - 14/01/2021 Head: Dr Thomas Wonik 

Processing: Arne Ulfers

British Geological Survey, Christian-Albrecht Uni-
versity of Kiel, Hydrobiological Institute in Ohrid, 
Justus Liebig University Giessen, Polytechnic 
University of Tirana, RWTH Aachen University, 
University of Pisa, University of Cologne

DFG €21,000 Cenozoic fossil deposits in the Atbara Valley, Sudan 01/01/2019 - 31/12/2021 Project head and process-
ing: Dr Sumiko Tsukamoto

Museum of Natural History Leibniz Institute for 
Evolution and Biodiversity Science
Technical University of Braunschweig

DFG €15,589 LION: High-resolution proxy data for loess in Kashmir 01/05/2019 - 31/05/2022

Project head and process-
ing: Dr Christian Zeeden,
Dr Christian Rolf,
Dr Sumiko Tsukamoto

University of Srinagar

DFG €2671

KiSNeT:  Königshafen submarine groundwater discharge network - for in-
tensifying the collaboration and exchange of knowledge across regional 
boundaries and disciplinary boundaries in the field of SDG research as a 
joint experiment in Königshafen bay, Sylt, Germany **

01/02/2020 - 28/02/2023

Head:
Prof. Mike Müller-Petke 
Processing: Dr Thomas  
Günther, Dr Jan Igel,
Dr Mathias Ronczka

Alfred Wegener Institute, Federal Institute
for Geosciences and Natural Resources, Carl von
Ossietzky University Oldenburg, Leibniz Institute 
for Baltic Sea Research Warnemünde, Helmholtz 
Centre for Environmental Research, University of
Bayreuth, University of Kiel, Leibniz Centre for 
Tropical Marine Research

DFG €9325 CYCLES: Cooperation with the University of Geosciences in Beijing  
related to cyclic deposits during ice ages 01/07/2020 - 31/12/2022 Project head and process-

ing: Dr Christian Zeeden Chinese University of Geosciences in Beijing

DFG €201,188
BBT-LAB – Naturlabor Brenner Basistunnel (BBT): From cross-
section construction to fabric and elastic anisotropy analysis to 4D  
structural modelling (4D-MB focus)

01/08/2020 - 31/07/2023
Head: Dr David C. Tanner
Processing: 
Julia Rudmann

Leibniz University Hanover,
Martin Luther University Halle-Wittenberg

DFG €195,000 The last impulse - dating the most recent deformation in the Alps using 
ESR thermochronology (LUNAR, 4D-MB focus) **/ *** 01/08/2020 - 31/07/2023

Project head and process-
ing: Dr Sumiko Tsukamoto,
Dr David C. Tanner,
Valentina Argante

Leibniz University Hanover,
University of Salzburg

DFG €21,000
Identifying past fault activities along the eastern Periadriatic fault zone 
using combined OSL and ESR dating at fault gouges in IT, AUT, SVN  
(4D-MB focus)

01/08/2020 - 31/07/2023 Project head and process-
ing: Dr Sumiko Tsukamoto Friedrich Schiller University of Jena

DurationProject title Project partners

* Additional partial funding from the budget             ** Joint project             *** Coordination at LIAG

P. 64

P. 54

LIAG associatesSponsored
by 

Amount for 
LIAG 
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LIAG at a glance

DFG  €12,000 REGROUP: Multi-proxy dataset of soil samples from Serbia 01/09/2020 - 31/09/2022

Project head and processing: 
Dr Christian Zeeden,
Dr Christian Rolf, 
Dr Sumiko Tsukamoto
Additional processing:
Mathias Vinnepand

University of Novi Sad

DFG €337,000 *
JET: physical properties, in-situ structures and cycles of Lower Jurassic mudrocks, 
derived from geophysical measurements in the ICDP borehole in Prees, England 
**

01/10/2020 - 30/09/2023 Head: Dr Thomas Wonik  
Processing: Katharina Leu

26 universities and institutions
from 13 countries

DFG €260,650  DynaDeep:
The dynamic deep subsurface of high-energy beaches ** 01/04/2021 - 30/09/2024

Head: Prof. Müller- 
Petke, Dr Thomas Günther
Processing: Nico Skibbe

Alfred Wegener Institute, Federal Institute  
for Geosciences and Natural Resources, Carl von  
Ossietzky University Oldenburg, Christian  
Albrecht University of Kiel, Max Planck Institute for 
Marine Microbiology

 DFG €45,000
New Zealand faults: Structural characterisation and dating of the active Hope 
Fault near Kaikoura, New Zealand, which transitions from bedrock to unconsoli-
dated sediments

01/04/2021 - 31/03/2023

Project head and processing: 
Dr Jan Igel,
Dr David C. Tanner,
Dr Sumiko Tsukamoto

Leibniz University Hanover

 DFG €39,800 Paleoclimate and landscape evolution in western Mongolia 01/04/2021 - 01/08/2025

Head:
Prof. Manfred Frechen
Processing:
Dr Sumiko Tsukamoto

RWTH Aachen University

DFG €37,875 Reconstruction of the Holocene landscape evolution of Mongolia 01/04/2021 - 01/08/2025
Project head and processing: 
Prof. Manfred Frechen, Dr Sum-
iko Tsukamoto

Georg August University of Göttingen

 DFG €7280 PALOPA: Indian monsoon, paleoclimate, initial cooperation with Univ. Mardan/
Pakistan 01/06/2021 - 20/06/2022

Project head and processing:
Dr Christian Zeeden,
Dr Sumiko Tsukamoto

University Mardan in Pakistan

 DFG €230,742 REFINE: Deciphering West African climate change during the last 1.1 million years 30/06/2021 - 31/12/2024
Project head and processing: 
Dr Christian Zeeden,
Dr Thomas Wonik  

University of Potsdam, University of Frankfurt,
University of Ghana

 DFG €325,847 The neotectonic evolution of the Osning lineament derived from near-surface 
reflection seismic data 01/10/2021 - 30/09/2024

Head: Dr Sonja Wadas
Processing: Dr Sonja
Wadas, Dr Ulrich Polom, Prof. 
Gerald Gabriel, Dr David C. 
Tanner, Dr Jan Igel,
Dr Sumiko Tsukamoto

Geological services of North Rhine-Westphalia
Leibniz University Hanover,
Lantmäteriet – Swedish Mapping
Cadastral and Land Registration Authority

DFG €141,096 NFDI4Earth:
National Research Data Infrastructure for Earth System Sciences 01/10/2021 - 30/09/2026 Project head and processing:

Dr Thorsten Agemar

University of Frankfurt, University of Tübingen,
GeoForschungsZentrum Potsdam,
Georg August University of Göttingen

DurationProject title Project partners

* Additional partial funding from the budget             ** Joint project             *** Coordination at LIAG

LIAG associatesSponsored
by 

Amount for 
LIAG 
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DFG €8740 MONICA: The East Asian monsoon and its cyclone activity: information from  
the Pliocene for an assessment of future developments. 01/11/2020 - 31/12/2022

Project head and processing: 
Dr Christian Zeeden,
Dr Thomas Wonik

Simon Fraser University

DFG €264,600 MoreSpin 2: Mobile magnetic resonance sensor with superconducting coil  
for prepolarisation in the shallow subsurface *** 01/11/2021 - 30/10/2024 Project head and processing:

Prof. Mike Müller-Petke

Leibniz Institute of Photonic Technology,  
Federal Institute for Geosciences and
Natural Resources

 DFG €216,000 Crosshole seismic tomography as a contribution to understanding depositional 
processes in glacially overdeepened valleys in the Tannwald Basin 01/12/2021 - 30/11/2024

Head: Dr Thomas Burschil,  
Dr Hermann Buness
Processing: Sarah Beraus

Christian-Albrecht University of Kiel,  
ETH Zurich

ERDF €220,000 TOPSOIL: Understanding the water under our feet ** 01/12/2015 - 31/12/2021

Head:
Prof. Mike Müller-Petke,
Dr Helga Wiederhold (formerly) 
Processing: Dr Mohammad 
Azizu Rahman (formerly), Mi-
chael Grinat, Dr Thomas Gün-
ther, Dr Jan Igel

24 partners from five countries; Lead partner
Region Midtjylland, eight partners from Germany 
including the State Office for Mining,
Energy and Geology and the State Office for  
Agriculture, Environment and Rural Areas

EQC NZ, BGR, 
Royal Society 

NZ
€50,000 * Identification and stratigraphic analysis of concealed near-surface fault

structures and weakness zones 01/06/2013 - 31/12/2021

Project head and processing: 
Dr Ulrich Polom
Additional processing:
Dr Jan Igel,
Dr Thomas Günther,
Prof. Manfred Frechen,  
Dr Sumiko Tsukamoto

Federal Institute for Geosciences and  
Natural Resources, Geological services, Denmark
GNS Science, Leibniz University Hanover,
University of Canterbury

ICDP, LGRB €250,000 Drilling Overdeepened Alpine Valleys (DOVE): core drilling at three locations 
(DE, CH, AUT), including in the Tannwald basin ** 01/06/2017 - 31/12/2022

Project head and processing: 
Prof. Gerald Gabriel,
Dr David C. Tanner
Additional processing:
Dr Thomas Wonik,
Dr Christian Zeeden,
Dr Thomas Burschil 

Geological Survey of Slovenia,
State Office for Geology, Raw Materials and Mining of 
the Freiburg regional council, National
Research Council Milan, University of Bern,
University of Freiburg, University of Natural Resources 
and Life Sciences Vienna, University of Savoy Mont 
Blanc and further ICDP partners

My Energie G.I.E. €93,730 GeothermLUX: Identifying and optimising the use of
geothermal potential in Luxembourg 01/06/2020 - 31/05/2021

Head:
Prof. Inga Moeck
Processing:
Dr Tom Schintgen

Georg August University of Göttingen

Volkswagen
Foundation €108,600 SIRIUS-B: Redesigning magnetic resonance technology to visualise Earth’s under-

ground water distribution using simpler, more robust and faster technology 01/05/2020 - 31/12/2021
Head:
Prof. Mike Müller-Petke  
Processing: Nico Skibbe

No partners

DurationProject title Project partnersLIAG associatesSponsored
by 

Amount for 
LIAG 

* Additional partial funding from the budget             ** Joint project             *** Coordination at LIAG

P. 56
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01/01/2014
 - 

31/12/2021

Gravimetric monitoring
Bad Frankenhausen

Project head and
processing:
Prof. Gerald Gabriel

Thuringian State Authority for 
the Environment, Mining and 
Conservation of Nature, Leibniz 
University Hanover

01/01/2017
 - 

31/12/2022

Investigating the deep roots of hu-
man behaviour –dating stone age 
tools in Zambia

Head:
Dr Sumiko Tsukamoto
Processing: 
Marcus Richter

Aberystwyth University, Leiden 
University, Moto Moto Museum, 
University of Edinburgh, Univer-
sity of Liège, University of Liver-
pool (Project head), University of 
Oxford, University of Zambia

01/01/2018
 - 

31/12/2021

Climate reconstruction in Lichten-
berg: Neanderthal survival through 
the ice ages in Lower Saxony

Project head and
processing:
Dr David C. Tanner

Max Planck Institute for
evolutionary anthropology,
Technical University of Braun-
schweig, Lower Saxony Heritage 
Authority, Leuphana University 
of Lüneburg, Friedrich Schiller 
University of Jena

01/01/2018
 - 

31/12/2021

Earthquake swarms in the Eifel  
region: neotectonic investigations in 
the Lake Laach volcanic complex

Project head and
processing:
Dr Ulrich Polom
Additional processing:
Dr Rüdiger Thomas

Rhineland-Palatinate State Au-
thority for Geology and Mining

01/01/2018
 - 

31/12/2022

Research drilling in Rodderberg to 
study lake sediments and loess from 
the last 300,000 years to reconstruct 
climate conditions and environmen-
tal conditions

Project head and
processing:
Prof. Manfred
Frechen,
Dr David C. Tanner,
Dr Junjie Zhang,
Franz Binot (formerly)

Geological services of NRW,
University of Bayreuth,
University of Bonn, University of 
Braunschweig, University of
Bremen, University of Freiburg

01/01/2018
 - 

31/12/2024

Participation in the international 
Fucino Basin drilling project
Central Italy

Head:
Dr Thomas Wonik
Processing:
Dr Christian Zeeden

National Research Council 
(C.N.R.) in Italy,
University of Cologne

01/01/2019 
-

31/01/2023

Improved dating: Junior research 
group extends methodologies to 
the Middle Pleistocene

Head: Dr Sumiko  
Tsukamoto,
Dr Junjie Zhang  
Processing:
Neda Rahimzadeh,
Gwynlyn Buchanan

No partners

Budget projects 

Duration Project title Project partners

P. 52

LIAG associates

01/01/2019
 - 

31/12/2021

Surveying campaigns near the cop-
per-mining town of Outokumpu for 
a better understanding of the inflow 
of saline and gaseous formation 
waters and the spatial distribution 
of mechanical stresses in the rock 
(stress zone)

Head:
Dr Thomas Wonik
Processing:
Katja Hesse

Geological services, Finland

01/01/2020 
- 

31/12/2021

RESTORE: New, multi-method ap-
proach for the investigation of Pa-
leocene wind and flow directions

Head:
Dr Matthias Halisch, 
Dr Christian Zeeden
Processing:
Dr Matthias Halisch, 
Dr Christian Zeeden, 
Dr Christian Rolf

No partners

01/01/2020
 - 

31/12/2022

Drilling campaign as part of the 
ICDP MexiDrill project on Lake Chal-
co in Mexico City – detailed mea-
surements of the physical properties

Head:
Dr Thomas Wonik
Processing:
Dr Mehrdad Sardar 
Abadi

University of Minnesota,
University of Pittsburgh

01/04/2020
 - 

31/03/2024

mesoTherm: Investigation and de-
velopment of hydrothermal reser-
voirs in medium-depth geothermal 
energy – an article on the heating 
transition in northern Germany; 
partner project on the energy revo-
lution in the German federal govern-
ment’s real-world laboratories: Inte-
grated heating transition, Hamburg 
Wilhelmsburg

Project head and  
processing:
Prof. Inga Moeck

Georg August University
of Göttingen, Geothermie
Neubrandenburg GmbH

01/01/2021
 - 

31/12/2022

Quantitative petrophysical investi-
gations of microplastic contamina-
tion in unconsolidated sediments

Head:
Dr Matthias Halisch
Processing:
Ilkay Aksoy

National Taiwan University

Duration Project title Project partnersLIAG associates

P. 72
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ALAPPAT, L. FRECHEN, M., TSUKAMOTO, S., ANUPA-
MA, K., PRASAD, S., GOPAKUMAR, P.G. & SREE KUMAR, 
S. (2021): Evidences of early to mid-Holocene land-sea 
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Marine Science, 48: 102009.
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On 1 March 2021, at its annual conference, the German Geophysical Society (DGG) 
honoured Dr Thomas Günther (LIAG) and his long-standing research team partner
Dr Carsten Rücker from the Federal Office for the Safety of Nuclear Waste Disposal 
(BASE) with the Ernst von Rebeur Paschwitz Award for their outstanding scientific 

achievements in geophysics. They were awarded the prize in recognition of their fundamental and constantly 
evolving work on modelling electrical and electromagnetic data. Together with their research colleague
Dr Florian M. Wagner (RWTH Aachen) and other partners, they develop new concepts and methods for modelling 
and inversion, i.e. for computational processes that generate subsurface models from geophysical data. These
processes can be used, for example, to model groundwater salinisation or raw material deposits. 
The scientists have developed fundamental approaches and played a decisive role in shaping a highly topical field 
of geophysics. They make their developments available to the scientific community as open-source software  
(pyGIMLi, BERT, among others), thereby performing an invaluable service. 

Courses

Lectures (Selection)

Awards

BARCKHAUSEN, U., BURSCHIL, T., GRINAT, M. & 
IGEL, J. (2021): Geophysics. - Lecture, 
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BURSCHIL, T., GABRIEL, G., GRINAT, M., IGEL, J. & 
ZEEDEN, C. (2021): Geophysics. - lecture & tutorial, 
winter semester 2021/2022, Leibniz University Hanover.

DE VLEESCHOUWER, D. & ZEEDEN, C. (2021): Age Mo-
dels and Geochronology: An Introduction to Different 
Age-depth Modelling Approaches. - Graduate School 
GLOMAR des MARUM, SoSe 2021, Universität Bremen. 

GABRIEL, G., MÜLLER-PETKE, M., GRINAT, M., IGEL, 
J. & BURSCHIL, T. (2021):  Geophysics lab. - 
Summer semester 2021, Leibniz University Hanover.

MENESES RIOSECO, E. (2021): Geothermal Geology. - 
Lecture, winter semester 2020/2021 and winter semes-
ter 2021/2022, Clausthal University of Technology.

MOECK, I. (2021): Exploration and 3D modelling. 
- Lecture, winter semester 2020/2021 and winter  
semester 2021/2022,  Georg August University  
of Göttingen.

MOECK, I. (2021): Geothermal Energy. - Lecture, 
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University of Technology.
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winter semester 2020/2021, Technical University of 
Darmstadt.
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of the Kalabagh Fault in Pakistan: Implications from 
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International Conference on Quaternary Sciences, 05.-
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miekongress (DGK), 30.11.-02.12.2021; Digital.

ALMS, K., AGEMAR, T. & MOECK, I.  (2021): Heat ref-
raction in the North German Basin. - Der Geothermie 
Kongress (DGK), 30.11.-02.12.2021; Digital.
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T., ZEEDEN, C. & NETT, J.J. (2021): Session: Integrated 
Stratigraphy – Recent advances in reconstructing Earth 
System and human dynamics. - EGU21, 28.04.2021.

GRINAT, M., GÜNTHER, T., MÜLLER-PETKE, M., 
SCHWALENBERG, K. & STEUER, A. (2021): 29. Schmuck-
er-Weidelt colloquium on deep electromagnetic 
sounding (EMTF), 27-30/09/2021.

GÜNTHER, T (2021): Session: 1st Conference on Hy-
drogeophysics. - Near Surface Geoscience Conference 
& Exhibition 2021 (Mitglied des Wissenschaftskomi-
tees), 30.08.-02.09.2021.

KABOTH-BAHR, S., DA SILVA, A.-C., LI, M., WU, H. & 
ZEEDEN, C. (2021): Session: Climate response to orbi-
tal forcing. - EGU21, 29.04.2021.

MOECK, I. (2021): North German Geothermal Energy 
Conference (co-organiser), 12/05/2021.

MOECK, I. (2021): Session: Exploration. - World Geo-
thermal Congress, 13.04.-13.05.2021.

MOECK, I. et al. (2021): Session: Geothermics and Res-
ervoir Engineering. - DGMK/ÖGEW spring conference, 
21/04/2021.

MÜLLER-PETKE, M. (2021): 8th International work-
shop on Magnetic Resonance (member of the science 
committee), 26-28/10/2021.

SCHWENK, M., BUECHI, M., BURSCHIL, T., FISCHER, 
U. & SALCHER, B. (2021): Session: Glaciations and their 
terrestrial sedimentary records. - EGU21, 29.04.2021.

SOHBATI, R., TSUKAMOTO, S., SAWAKUCHI, A.O. & 
GRAY, H.J. (2021): Session: Trapped charge chrono-
metry beyond sediment dating. - AGU Conference, 
13.12.2021.

TSUKAMOTO, S. (2021): German Conference on 
Luminescence and Electron Spin Resonance Dating, 
29-31/10/2021.

VON SUCHODOLETZ, H., ZEEDEN, C. et al. (2021): 
Virtual DEUQUA 2021 (co-organiser), 30.09- 01.10.2021.

WADAS, S., BURSCHIL, T., DIETIKER, B. & RADOGNA, 
P. (2021): Session: Shallow shear-wave and multi-com-
ponent seismic techniques – methodical capability, 
technical developments, data processing, and case 
studies. - EGU21, 19.-30.04.2021.

ZEEDEN, C., KABOTH-BAHR, S., DRURY, A.-J., FANG, Q. 
& ABADI, M.S. (2021): Session: The imprint of astrono-
mical climate forcing: Geochronometer and paleocli-
mate. - GeoKarlsruhe, 23.09.2021.

Ernst von Rebeur Paschwitz Prize for
Dr Thomas Günther and Dr Carsten Rücker

ANSELMETTI, F., PREUSSER, F., FIEBIG, M., GABRIEL, G. 
& DOVE Science Team (2021): DOVE – Drilling Overdee-
pened Alpine Valleys. - EGU Conference, ICDP-IODP/
ECORD Town Hall Meeting, 27.04.2021; Digital.

BAUER, J. (2021): Charakterisierung eines heterogenen 
geothermischen Reservoirs basierend auf geophysikali-
schen Bohrlochmessungen. - LIAG-Seminar, 02.11.2021; 
Hannover, hybrid.

BAUER, J., PFRANG, D. & KRUMBHOLZ, M. (2021): Cha-
racterisation of a highly heterogeneous geothermal 
reservoir based on geophysical well logs. - EGU Gene-
ral Assembly 2021, 26.04.-30.04.2021; Digital. 

BRANDES, C., WADAS, S., TANNER, D. & GABRIEL, G. 
(2021): Meet the Scientist: Erdbeben im Fokus. - No-
vember der Wissenschaft, 04.11.2021; Digital. 

BUNESS, H., THOMAS, R., MENESES RIOSECO, E., 
VON HARTMANN, H., ZIESCH, J. & WAWERZINEK, B. 
(2021): Interdisciplinary Research for a Geothermal 
Carbonate Reservoir. - World Geothermal Congress, 
11.05.2021; Digital.
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BUNESS, H. & BURSCHIL, T. (2021): Reprocessing of 
reflection seismic data to highlight near-surface gla-
cio-tectonic deformation. - Near Surface Geoscience 
Conference & Exhibition, 30.08.-01.09.2021; Bordeaux, 
France.

BURSCHIL, T., BUNESS, H., LEINEWEBER, P. &
POLOM, U. (2021): Results of performance tests
of electrodynamic vibratory seismic sources. - Near
Surface Geoscience Conference & Exhibition,
30.08.-01.09.2021; Bordeaux, France.

CONSTANTIN, D., MASON, J., HAMBACH, U., VERES, D., 
PANAIOTU, C., ZEEDEN, C., ZHOU, L., MARKOVIĆ, S.B., 
GERASIMENKO, N., AVRAM, A., TECSA, V., SACACIU-
GROZA, S.M., DEL VALLE VILLALONGA, L., KELEMEN, S. 
& TIMAR-GABOR, A. (2021): Accretional soil formation 
in northern hemisphere loess regions – evidence from 
OSL-dating of the P/H climatic transition from China, 
Europe and North America. - EGU General Assembly, 
19-30.04.2021; Digital.

FRECHEN, M. (2021): Opening Ceremony. - 2nd 
International Conference on Quaternary Sciences, 05.-
07.09.2021; Digital. Eingeladener Vortrag.

GABRIEL, G., ANSELMETTI, F., PREUSSER, F., FIEBIG, M. 
& DOVE Science Team (2021): DOVE: Current Status and 
Achievements in 2021. - AGU conference, ICDP-CSD 
Facility Town Hall meeting, 13.12.2021; Digital.

GABRIEL, G., SIEMON, B., BUNESS, H., BURSCHIL, 
T., GRINAT, M., TANNER, D.C., WIEDERHOLD, H. &  
WONIK, T. (2021): Glazial übertiefte Rinnen und Täler: 
Geophysikalische Beiträge zur strukturellen und hydro-
geologischen Erkundung. - Keynote im BGE/BGR-Fach-
workshop „Subglaziale Rinnen und ihre Bedeutung für 
die Langzeitsicherheit eines Endlagers für radioaktive 
Abfälle“, Geozentrum Hannover, 09.-10.12.2021; Digital. 
Eingeladener Vortrag.

GABRIEL, G., BURSCHIL, T., BÜCHI, M., SCHUSTER, B. 
& BERAUS, S. (2021): Erforschung der Klimaentwick-
lung im Alpenraum: Stand der Arbeiten des ICDP-Pro-
jekts DOVE und zukünftige Forschung. - LIAG-Seminar, 
14.12.2021; Hannover/hybrid.

GABRIEL, G., POLOM, U., TANNER, D. C., WADAS, S., 
IGEL, J. & TSUKAMOTO, S. (2021): How can near sur-
face geophysics and new dating methods contribute 
to neotectonic investigations? A LIAG perspective. - 
Workshop Intraplate Active Tectonics and Seismicity in 
Central/Western Europe, 23.03.2021; Digital. 

GHAFARPOUR, A., KHORMALI, F., ROLF, C., TAZIKEH, M., 
KEHL, M., FRECHEN, M. & ZEEDEN, C. (2021): Pedoge-
nesis - a likely process to explain the magnetic proper-
ties of the Late Pleistocene loess-paleosol sequence at 
Chenarli, northeastern Iran. - 2nd International Confe-
rence on Quaternary Sciences, 05.-07.09.2021; Digital.

GRINAT, M., RONCZKA, M., EPPING, D., KIPKE, V. 
& MEYER, R. (2021): Langzeitüberwachung mit dem 
Salzwasser-Monitoring-System (SAMOS). - LIAG-Semi-
nar, 27.04.2021; Digital.

GRINAT, M., RONCZKA, M., GÜNTHER, T., EPPING, 
D., KIPKE, V. & MÜLLER-PETKE, M. (2021): Long-term 
monitoring of coastal saltwater intrusion using the 
geoelectrical monitoring system SAMOS. - EGU Gene-
ral Assembly, 19.-30.04.2021; Digital.

GÜNTHER, T. (2021): Induced polarization modelling 
and inversion with pyGIMLi and pyBERT. - Workshop 
Induced Polarization, 11.-12.10.2021; Digital.

GÜNTHER, T., BALZA, A., WAGNER, F. & RÜCKER, 
C. (2021): Improving the plausibility of geophysical 
tomograms through joint inversion, advanced regu-
larization and a direct link to geological modeling. 
- SEG-Workshop 3D Computer Geologic Modeling for 
Geophysicists and How to Integrate Geologic and Geo-
physical Computer Earth Modeling, 30.09.2021; Digital.

GÜNTHER, T. & MARTIN, T. (2021): Comparison of 
measuring strategies for frequency- and time-domain 
induced polarization. - Workshop Induced Polarization, 
11.-12.10.2021; Digital.

GÜNTHER, T., RONCZKA, M., IGEL, J. & MÜLLER-
PETKE, M. (2021): Die geophysikalische Charakterisie-
rung von Salzwasser-Süßwasser-Grenzflächen. - LIAG-
Seminar, 30.11.2021; Hannover, hybrid.

GÜNTHER, T., RONCZKA, M., KOTOWSKI, P., ROCH-
LITZ, R. & MÜLLER-PETKE, M. (2021): A new drone-
based semi-airborne electromagnetic system for map-
ping saltwater-freshwater interfaces. - Near Surface 
Geosciences, 30.08.-01.09.2021; Bordeaux, France. 

GÜNTHER, T., WAGNER, F., RÜCKER, C. & BALZA, A. 
(2021): Geophysical modeling and inversion with py-
GIMLi – a hands-on tutorial. - TRANSFORM 2021, 02.-
05.11.2021; Digital.

HALISCH, M. & ZEEDEN, C. (2021): Anisotrope Eigen-
schaften von Gesteinen. - LIAG-Seminar, 02.03.2021; 
Digital.

HILLER, T., COSTABEL, S., DLUGOSCH, R., RADIC, T. & 
MÜLLER-PETKE, M. (2021): Measuring Soil Moisture 
Using Surface-NMR With Prepolarization. - Near Surface 
Geoscience Conference & Exhibition, 30.08.-01.09.2021; 
Bordeaux, France.

KEHL, M., FRECHEN, M. & KHORMALI, F. (2021): Aeolian 
records in the Southern Caspian Lowlands, Iran – an 
overview. - 2nd International Conference on Quaterna-
ry Sciences, 05.-07.09.2021; Digital. 

KHORMALI, F., KEHL, M. & FRECHEN, M. (2021): Mo-
dern pedogenesis on loess along a climate gradient in 
Northern Iran. - 2nd International Conference on Qua-
ternary Sciences, 05.-07.09.2021; Digital. 

LAAG, C., WACHA, L., RYZNER, K., ZEEDEN, C., ROLF, 
C., LAGROIX, F., GUYODO, Y., TSUKAMOTO, S., FRE-
CHEN, M. (2021): 350 kyrs of increasing aridity reflec-
ted by geophysical proxies from the LPS of Zmajevac, 
Croatia. - EGU General Assembly, 19.-30.04.2021; Digital.

LEU, K., WONIK, T. & ZEEDEN, C. (2021): Analyses 
of geophysical borehole data of Prees-2 (England) as 
part of the ICDP JET project. - GeoKarlsruhe2021, 19.-
24.09.2021; Digital. 

LEU, K., WONIK, T. & ZEEDEN, C. (2021): First insights 
into analyses of geophysical borehole data of Prees-2 
(England) as part of the ICDP JET project. - LIAG-Semi-
nar, 11.05.2021; Digital.

LEU, K., WONIK, T. & ZEEDEN, C. (2021): First insights 
into analyses of geophysical borehole data of Prees-2 
(England) as part of the ICDP JET project. - SEG Work-
shop, 05.03.2021; Digital.

MECKING, R. (2021): Scherwellenseismik als Werkzeug 
zur Lokalisierung erdfallgefährdeter Gebiete in Schles-
wig-Holstein. - LIAG-Seminar, 20.07.2021; Digital.

MECKING, R., POLOM, U. & OMLIN, A. (2021): Scher-
wellenseismik als Werkzeug zur Untersuchung erdfall-
gefährdeter Gebiete in Schleswig-Holstein. - 81. Jahres-
tagung der DGG, 01.-05.03.2021; Digital. 

MENESES RIOSECO, E. (2021): Thermoporoelastic 
effects in a fracture-controlled geothermal reservoir – 
Case study of deep Upper Jurassic carbonates in the 
Southern South German Molasse Basin. - World Geo-
thermal Congress, 03.12.2021; Digital.

MENESES RIOSECO, E., DUSSEL, M. & MOECK, I. 
(2021): Sustainable Geothermal Energy Development 
for District Heating in Big Metropolises by Means of 
Optimized Geothermal Reservoir Management: A Case 
Study from Munich (Germany). -  EAGE Side Event Ther-
mo-Hydro-Mechanical Modeling (THM) and Ground 
Truth I (DGK 2021), 06.07.2021; Digital.

MOECK, I. (2021): Die Sandsteine des Dogger und des 
Rhät. -  Informationsveranstaltung „Tiefengeothermie-
Potenziale in Niedersachsen“ des MW in Niedersachsen 
für Kommunale Energieversorger, 12.10.2021; Digital. 
Eingeladener Vortrag.

MOECK, I. (2021): Geothermal development of frac-
ture dominated aquifers: Case study of the deep well 
Geretsried (Germany). - World Geothermal Congress, 
13.04.-13.05.2021; Digital.

MOECK, I. (2021): Geothermal energy from medium 
depth: A game change for the energy transition in the 
North German Basin. -   Keynote auf der Celle Drilling 
Conference, 14.-15.09.2021; Digital. 
Eingeladener Vortrag.

MOECK, I. (2021): Geothermie für Fernwärme – Stand 
der Technik und geologische Voraussetzungen. - Deut-
sche Umwelthilfe, Online-Forum, 06.07.2021; Digital. 
Eingeladener Vortrag.

MOECK, I. (2021): Multiple Play Konzept: Transforma-
tion des Bohrlochbergbaus für die Energiewende. - 
Geothermie Forum Niedersachsen, 09.03.2021; Digital. 
Eingeladener Vortrag.

MOECK, I., BENDALL, B., MINNIG, C., MANZELA, A. & 
YASUKAWA, K. (2021): Geothermal play typing - current 
development and future trends of a modern concept 
for geothermal resources assessment. - World Geother-
mal Congress, 13.04.-13.05.2021; Digital.

MOECK, I., BENDALL, B., MINNIG, C., MANZELA, A. & 
YASUKAWA, K. (2021): Play based geothermal explora-
tion – similarities and distinctions to hydrocarbon play 
assessment. - EAGE Jahreskongress, 17.-21.10.2021; 
Digital. Eingeladener Vortrag.

MOECK, I., BRACKE, R. & WEBER, J. (2021): Energy Tran-
sition from fossil fuels to geothermal energy – a ger-
man case study. - World Geothermal Congress; 13.04.-
13.05.2021; Digital.

MOECK, I. & PETER, S. (2021): Technologien und Poten-
tiale für Erneuerbare Wärme. - Pressekonferenz des 
Bundesverbands Erneuerbare Energie e. V. zum Auftakt 
der Woche der Wärme, 19.11.2021; Digital. 
Eingeladener Vortrag.

MÜLLER-PETKE, M. (2021): Meet the Scientist: Droh-
nen als Messplattform zur geophysikalischen Erkun-
dung. - November der Wissenschaft, 08.11.2021; Digital.

MÜLLER-PETKE, M., HILLER, T., SKIBBE, N., GÜN-
THER, T. & COSTABEL, S. (2021): NMR für die Hydrogeo-
physik. - LIAG-Seminar, 13.04.2021; Digital.

PIVETTA, T., BRAITENBERG, C., GABROVŠEK , F., MEURERS, 
B. & GABRIEL, G. (2021): Monitoring fast water storage 
variations in Karst through gravimetry: a study case 
from the Classical Karst. - IAG 2021 General Assembly, 
28.06.-02.07.2021; Digital. 

MUNOZ, M., MENESES RIOSECO, E. & MORATA, D. 
(2021): Geothermal potential to meet heat demand 
in Magallanes, Chilean Patagonia. -  World Geothermal 
Congress, 03.04.2021; Digital.
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POLOM, U., MECKING, R., LEINEWEBER, P. & OMLIN, 
A. (2021): Reflection seismic Imaging of buried shallow 
salt structures - examples from ongoing case studies 
in Northern Germany. - EGU General Assembly 2021, 
19.–30.04.2021; Digital. 

RAHIMZADEH, N. & BUCHANAN, G. (2021): Erweite-
rung der Lumineszenz-Datierung mit VSL- und IR-RF-Si-
gnalen. - LIAG-Seminar, 22.06.2021; Digital.

RICHTER, M. & TSUKAMOTO, S. (2021): ESR-Datie-
rung von Sedimenten aus archäologischen Fundstellen 
in Sambia. - LIAG-Seminar, 30.03.2021; Digital.

RICHTER, M., TSUKAMOTO, S., CHAPOT, M.S., DUL-
LER, G.A.T. & BARHAM, L.S. (2021): Evaluation of the 
residual dose/age in quartz ESR dating: a study from 
archaeological sites near Victoria Falls, Zambia. - 16th 
International Luminescence and Electron Spin Reso-
nance Dating conference (LED2021), 13.-17.09.2021; 
Digital.

ROCHLITZ, R. (2021): custEM 1.0 – ein Open-Source-
Tool für beliebige elektromagnetische 3-D-Modellie-
rungen. - LIAG-Seminar, 16.03.2021; Digital.

RONCZKA, M., GÜNTHER, T., ROCHLITZ, R., KO-
TOWSKI, P., MÜLLER-PETKE, M. & BECKEN, M. (2021): 
Towards using UAV-based semi-airborne electroma-
gnetics for hydrogeophysical characterisation. - 29. 
Schmucker-Weidelt-Kolloquium für Elektromagneti-
sche Tiefenforschung, 27.-30.09.2021; Digital.

RONCZKA, M., GÜNTHER, T., ROCHLITZ, R. & 
MÜLLER-PETKE, M. (2021): UAV-based semi-airborne 
EM for groundwater investigations – first results. - SEG 
summit on Drone Geophysics, 02.-05.11.2021; Digital.

SALGUERO, L.S. & MENESES RIOSECO, E. (2021): 
Identification of Possible Magmatic Intrusions Through 
Integrated Geophysical Methods. A Contribution for 
Geothermal Energy Development. -  World Geothermal 
Congress, 11.05.2021; Digital.

SARDAR ABADI, M. (2021): Aus Bohrlochmessungen 
abgeleitete paläoklimatische Signale in lakustrinen Ab-
lagerungen: Das Neueste vom ICDP-Projekt MexiDrill. 
- LIAG-Seminar, 08.06.2021; Digital. 

SARDAR ABADI, M., ZEEDEN, C., ULFERS, A., HES-
SE, K. & WONIK, T. (2021): Using borehole gamma-ray 
spectroscopy to detect tephra layers in lacustrine de-
posits: An example from Lake Chalco, central Mexico. 
- EGU General Assembly, 19.-30.04.2021; Digital.

SARDAR ABADI, M., ZEEDEN, C. & WONIK, T. 
(2021): Reconstruct sedimentation rate and time from 
downhole logging data at Lake Chalco, Central México. 
- GeoKarlsruhe 2021, 19.-24.09.2021; Digital. 

SARDAR ABADI, M., ZEEDEN, C. & WONIK, T. 
(2021): Unravelling the Sedimentation Rate and Time 
from Downhole Logging Data at Lake. - vDEUQUA 
2021, 30.09.-01.10.2021; Digital.

SCHENNEN, S., WAGNER, N., GÜNTHER, T. & IGEL, 
J. (2021): Broadband Dielectric Spectroscopy with Co-
axial Transmission Line Technique – A new inversion 
approach. - Geophysical seminar of Moscow State 
University „Contemporary challenges of Geophysics“, 
14.12.2021; Digital. Eingeladener Vortrag.

SCHENNEN, S., WAGNER, N., GÜNTHER, T. & IGEL, 
J. (2021): Broadband Dielectric Spectroscopy with Co-
axial Transmission Line Technique A new inversion ap-
proach. - International Conference on Electromagnetic 
Wave Interaction with Water and Moist Substances 
(ISEMA 2021), 26.-30.07.2021; Digital.

SCHINTGEN, T. & MOECK, I. (2021): Glacial influence 
on hydrogeology and geothermal potential in the 
North Alpine Foreland Basin - A fossil temperature im-
print in the Upper Jurassic carbonate aquifer? - World 
Geothermal Congress, 30.03.-27.10.2021; Digital. 

STADLER, S., SCHENNEN, S. & IGEL, J. (2021): Realis-
tic 3D Simulation of GPR for Landmine/IED Detection 
Including Full Antenna Models, Soil Dispersion and 
Heterogeneity. - SAGEEP 2021 and Munitions Response 
Meeting, 14.-19.03.2021; Digital. 

STADLER, S., SCHENNEN, S., HILLER, T. & IGEL, J. 
(2021): Ground-Penetrating Radar Based Landmine 
Detection – Influence of Soil, Targets and Antennas. - 
LIAG-Seminar, 06.07.2021; Digital.

STEFANI, E., MUNOZ, M., MORATA, D., ROJAS, L. & ME-
NESES RIOSECO, E. (2021): Rehabilitation of petrole-
um wells as borehole heat exchangers to provide heat 
for district heating networks in small towns or villages: 
Case study in Magallanes Basin, Chilean Patagonia. -  
World Geothermal Congress, 06.04.2021; Digital.

TSUKAMOTO, S. (2021): Lumineszenz- und ESR-Da-
tierung von aktiven Verwerfungen. - LIAG-Seminar, 
16.02.2021; Digital.

ULFERS, A. (2021): The potential of half-precession 
signals for climate variability in Europe. - LIAG-Seminar, 
19.10.2021; Hannover, hybrid.

ULFERS, A. & ZEEDEN, C. (2021): Paleoenvironmental 
indications and cyclostratigraphic studies on lacustrine 
sediments obtained from geophysical downhole log-
ging data. - Universität Rennes 1, 13.10.2021; Digital. 
Eingeladener Vortrag.

ULFERS, A., ZEEDEN, C., VOIGT, S. & WONIK, T. 
(2021): Half-precession signals in Lake Ohrid and their 
spatial and temporal connection to proxy records in 
the European realm. - EGU General Assembly 2021, 
19.-30.04.2021; Digital.

ULFERS, A., ZEEDEN, C., VOIGT, S. & WONIK, T. 
(2021): Half-precession signals in Lake Ohrid and their 
spatial and temporal connection to proxy records 
in the European realm. - GeoKarlsruhe 2021, 19.-
24.09.2021; Digital. 

VOGEL, H., HABERZETTL, T., KIPFER, R., DAUT, G., WO-
NIK, T., ARIZTEGUI, D., BERG, J., THOMAS, C., MAGNA-
BOSCO, C., WANG, J., ZHU, L., SPIESS, V., BARBOLINI, 
N., CLARKE, L., HENDERSON, A., VAN DER WOERD, J. & 
WALDMANN, N. (2021): The Nam Co Drilling Project, 
Tibet (NamCore): towards retrieving a one million year 
sedimentary record from the third pole. - Swiss Geosci-
ence Meeting, 20.11.2021; Digital.

VON HARTMANN, H. (2021): Analyse von Karststruk-
turen für die Reservoirmodellierung in der tiefen Geo-
thermie. - 22. Tagung für Ingenieurgeologie der Deut-
schen Gesellschaft für Geotechnik, 17.03.2021; Digital.

VON HARTMANN, H. (2021): Seismic investigations 
for a deep geothermal project for characterization of 
the fault system. - 1st Crystalline Club Workshop 2021 
(OECD), 11.03.2021; Digital. Eingeladener Vortrag.

VON HARTMANN, H. & BELLO, L. (2021): Das Poten-
zial von maschinellem Lernen für die seismische Inter-
pretation. - LIAG-Seminar, 16.11.2021; Hannover, hybrid.

VOUCHER, R., DASHTGARD, S. E., HORNG, C.-S., ZEE-
DEN, C., DILLINGER, A., PAN, Y.-Y., SETIAJI, R.A., CHI, 
W.-R. & LÖWEMARK, L. (2021): Insolation-paced sea 
level during the Early Pleistocene, Taiwan. - EGU Gene-
ral Assembly 2021, 19.-30.04.2021; Digital.

WADAS, S. & VON HARTMANN, H. (2021): Bestim-
mung geothermischer Reservoireigenschaften im 
Süddeutschen Molassebecken mittels seismischer 
Attributanalyse und Inversion. - 81. Jahrestagung 
der Deutschen Geophysikalischen Gesellschaft, 01.-
05.03.2021; Digital. 

WADAS, S. & VON HARTMANN, H. (2021): Porosity 
estimation and characterization of a geothermal car-
bonate reservoir in the South German Molasse Basin 
based on seismic inversion and attribute analysis. - EGU 
General Assembly, 26.-30.04.2021; Digital. 

WADAS, S. & BAUER, J. (2021): Vorstellung vom Pro-
jekt REgine. - GeoTHERM 2021, 24.-25.06.2021; Digital.

WANG, X., KHORMALI, F., WEI, H., WANG, Q., TAHERI, M., 
KEHL, M., FRECHEN, M. & CHEN, F. (2021): Early Pleis-
tocene climate in north Iran and its correlation with 
Eastern Asia. - 2nd International Conference on Quater-
nary Sciences, 05.-07.09.2021; Digital. 

WONIK, T. (2021): Möglichkeiten der Ein-Bohrloch-
messverfahren im Projekt Maturity. - Workshop Maturi-
ty-Projekt, 13.04.2021; Digital.

ZAHOREC, P., PAPčO, J., PAŠTEKA, R., BIELIK, M., BON-
VALOT, S., BRAITENBERG, C., EBBING, J., GABRIEL, 
G., GOSAR, A., GRAND, A., GÖTZE, H.-J., HETÉNYI, G., 
HOLZRICHTER, N., KISSLING, E., MARTI, U., MEURERS, 
B., MRLINA, J., NOGOVÁ, E., PASTORUTTI, A., SCARPONI, 
M., SEBERA, J., SEOANE, L., SKIBA, P., SZÛCS, E. & VARGA, 
M. (2021): The compilation of the new Alpine gravity 
maps – from the work of the AlpArray Gravity Research 
Group. - GeoKarlsruhe 2021, 19.-24.09.2021; Digital. 
Eingeladener Vortrag.

ZEEDEN, C. (2021): Ergebnisse aus dem DFG-Pro-
jekt REGROUP (Reconstructing precipitation patterns 
in Europe from topsoil properties). - LIAG-Seminar, 
25.05.2021; Hannover/hybrid.

ZEEDEN, C., VINNEPAND, M., RYZNER, K., ROLF, 
C., LAAG, C., SARDAR ABADI, M., RADAKOVIC, M., 
GAVRILOV, M.B. & MARKOVIC, S.B. (2021): Relation-
ships between meteorological data and soil properties: 
quantifying precipitation and aridity in the Middle Da-
nube Basin through geophysical proxies. - EGU General 
Assembly 2021, 19.-30.04.2021; Digital. 

Al
l 2

021 LIAG talks are available at:

https://www.leibniz-liag.de/en/transfer/publications/presentations-2021.html
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Collaborations

LIAG at a glance

NATIONAL

(Selection)

INTERNATIONAL

Universities

Christian-Albrecht University of Kiel
Free University of Berlin
Friedrich Schiller University of Jena
Georg August University of Göttingen
Bochum University, International Geothermal Centre GZB
Johannes Gutenberg University of Mainz
Leibniz Institute for Composite Materials 
Leibniz University Hanover
Leuphana University of Lüneburg
RWTH Aachen University
Freiberg Mining Academy and University of Technology
Technical University of Braunschweig 
Clausthal University of Technology
University of Potsdam
University of Cologne

Non-university research facilities

Alfred Wegener Institute Bremerhaven  
DHI WASY GmbH
Dresdner Grundwasserforschungszentrum e. V.  
Helmholtz Centre Potsdam – German Research Centre for Geosciences  
Karlsruhe Institute of Technology
Leibniz Centre for Agricultural Landscape Research 
MPI for Evolutionary Anthropology
MPI for Geochemistry
Potsdam Institute for Climate Impact Research
Weierstrass Institute for Applied Analysis and Stochastics

Further cooperations (government institutions, associations, companies)

German Federal Agency for Cartography and Geodesy 
German Federal Institute for Geosciences and Natural Resources  
ESWE Versorgungs AG, state capital of Wiesbaden, environmental agency 
GeoEnergy Celle e. V. 
Geological services of North Rhine-Westphalia
Geothermie Neubrandenburg GmbH
Hentschel Systems GmbH 
State Office for Mining, Energy and Geology  
State Office for Geology, Raw Materials and Mining of the Freiburg regional council
Rhineland-Palatinate State Authority for Geology and Mining 
State Office for Agriculture, Environment and Rural Areas Schleswig-Holstein  
Math2Market GmbH 
Saxon State Office for the Environment, Agriculture, and Geology 
Technical Information Library Hanover (TIB) 
Wirtschaftsverband Erdöl- und Erdgasgewinnung (WEG) e. V.

Universities

Aberystwyth University, United Kingdom 
Brown University, USA

China University of Geosciences, Beijing, China
Durham University, United Kingdom

ETH Zurich, Swiss Federal Institute of Technology, Switzerland
Gorgan University of Agricultural Sciences and Natural Resources, Iran

International Centre for Geohazards, Norway
Jilin University, College of Instrumentation & Electrical Engineering, China

Kumamoto University, Japan
Kyoto University, Japan

Liège University, Belgium
National Taiwan University, Department of Geosciences, Taipei, Taiwan

Szeged University, Hungary
The Interuniversity Institute for Marine Sciences, Israel

Tohoku University, Japan
UCD School of Earth Sciences Dublin, Ireland

University of Natural Resources and Life Sciences Vienna, Austria
University of Vienna, Austria

Université Gustave Eiffel, France
University of Bern, Switzerland

University of Gorgan, Iran
University of Kashmir, India

University of Lausanne, Institute of Earth Surface Dynamics, Switzerland
University of Liverpool, United Kingdom

University of Novi Sad, Serbia
University of Oklahoma, USA

University of Tehran, Iran
University of Waikato, New Zealand

Utrecht University, Netherlands
Xinjiang University, Joint Centre on Coal Fire Research, China

Further international cooperations

Andean Geothermal Center of Excellence (CEGA): Scientific and Technical Cooperation in Applied Geothermics, Chile  
Czech Academy of Sciences, Czech Republic

Geo2X SA, Switzerland
Geological Survey of the Czech Republic, Czech Republic

Geophysical Institute of Israel, Israel
Institute for Geological and Nuclear Science, New Zealand

Instituto Costarricence de Electricidad, Costa Rica
Lantmäteriet, Sweden

Observatoire de Paris, France

… and 81 further universities, research facilities and Leibniz Institutes
within the framework of joint projects (such as the AlpArray Research Group, ICDP, TOPSOIL, NFDI4Earth)
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Support programme for young scientists

LIAG at a glance

Argante , Valentina
The Last Pulse – dating the youngest deformation in
the Alps with ESR thermochronometry
University not yet decided
Advisor at LIAG: Dr Sumiko Tsukamoto 

Beraus, Sarah
Seismic crosshole tomography as contribution to
understand sedimentation processes in glacially-
overdeepened valleys
Leibniz University Hanover
Advisor at LIAG: Prof. Gerald Gabriel,
Dr Thomas Burschil, Dr Hermann Buness   
  
Buchanan, Gwynlyn
Infrared radiofluorescence of sediments:
a methodological investigation (working title)
Free University of Berlin
Advisor at LIAG: Dr Sumiko Tsukamoto

Fadel, Mohamed
Highly fractured carbonate reservoir characterization and 
simulation for geothermal exploitation (working title)
Georg August University of Göttingen
Advisor at LIAG: Prof. Inga Moeck

Leu, Katharina
Interpretation von Bohrlochmessungen im
Unteren Jura in England (working title)
University not yet decided
Advisor at LIAG: Dr Thomas Wonik,  
Dr Christian Zeeden

Rahimzadeh, Neda
Violet Stimulation Luminescence (VSL) dating
on sediments (working title)
Free University of Berlin
Advisor at LIAG: Dr Sumiko Tsukamoto

Richter, Marcus
Electron spin resonance dating of sediments  
(working title)
Free University of Berlin
Advisor at LIAG: Dr Sumiko Tsukamoto

Rudmann, Julia
Tectonic modelling of the Central Eastern Alps in  
2D, 3D and 4D
University of Halle
Advisor at LIAG: Dr David C. Tanner  

Shipilin, Vladimir
Seismic characterization of geothermal plays in the Bavar-
ian Molasse basin under structural geological constraints 
(working title)
Georg August University of Göttingen 
Advisor at LIAG: Prof. Inga Moeck 

Skibbe, Nico
Modelling of magnetic resonance data in 1D and 2D
with special emphasis on smooth resistivity distributions 
and structural coupled inversion (working title)
Leibniz University Hanover
Advisor at LIAG: Dr Thomas Günther,  
Prof. Mike Müller-Petke

Ulfers, Arne
Interpretation von Bohrlochmessungen in quartären
Seen in Nordmazedonien und Indonesien (working title)
Goethe University Frankfurt am Main
Advisor at LIAG: Dr Thomas Wonik,  
Dr Christian Zeeden

External doctoral candidates at LIAG*

Abbas, Wahid
Morphotectonics and paleoseismology of the western 
Potwar Plateau and the Kalabagh Fault (Sub-Himalayas, 
Pakistan) (working title)
RWTH Aachen University
Advisor at LIAG: Dr Junjie Zhang,
Prof. Manfred Frechen (second referee)

Amiri, Zaniar
Effect of past climate change on development of 
loess-derived paleosols in Balouch-Abad, East of
Golestan Province, Iran (working title)
University of Iran
Advisor at LIAG: Prof. Manfred Frechen

Bello, Lorena
Seismo-facies exploration in fluvio-deltaic depositional 
systems using machine learning (working title)
Georg August University of Göttingen
Advisor at LIAG: Prof. Inga Moeck

Budach, Ingmar
Geothermal Play Typing in Germany: case studies and
optimization strategies from the main German
geothermal provinces (working title)
Georg August University of Göttingen
Advisor at LIAG: Prof. Inga Moeck

Dave, Aditi Krishna
Understanding Quaternary aeolian landscape-climate 
interaction in the pedmonts of Central Asia using
luminescence and electron spin resonance techniques 
(working title)
Johannes Gutenberg University of Mainz
Advisor at LIAG: Dr Sumiko Tsukamoto

Erick, Prince
Identifying fossil fault activity along the eastern
Periadriatic Fault system by means of combined
OSL- and ESR-dating of fault gouges (NE Italy, 
S Austria and N Slovenia) (working title)
Friedrich Schiller University of Jena
Advisor at LIAG: Dr Sumiko Tsukamoto

Käsbohrer, Fabian
Lokalisierung und geologische Qualifizierung geeigneter 
hydrothermaler Karbonatreservoire in Norddeutschland 
für die Mitteltiefe Geothermie (working title)
Georg August University of Göttingen
Advisor at LIAG: Prof. Inga Moeck

Liu, Hsi-Hung
Interplay of tectonics and climate on fluvial terraces and 
landforms (working title)
Free University of Berlin
Advisor at LIAG: Prof. Manfred Frechen

Loba, Aleksandra
Erosion rates and soil formation in loess landscape based 
on isotopic procedures (10Be, 239+240Pu) and
OSL datings, Trzebnickie Hills (SW, Poland) (working title)
Wroclaw University of Environmental and Life Sciences
Advisor at LIAG: Dr Sumiko Tsukamoto

Müller, Katharina
Paleoseismological analyses of northern and central
Germany (working title)
Leibniz University Hanover
Advisor at LIAG: Prof. Manfred Frechen

Munsch, Sarah Mandy
Interpretation of NMR signals in partially saturated
sandstones based on adsorption theory (working title)
Technical University of Berlin
Advisor at LIAG: Prof. Mike Müller-Petke

Nentwig, Vanessa
The onshore tsunami record in southern Chile – historical 
and beyond: sedimentology, geochemistry, stratigraphy 
and regional correlation (working title)
University of Münster
Advisor at LIAG: Dr Sumiko Tsukamoto

Sangin, Sepehr
Novel geothermal exploration forecasts combining
statistical and geological data (working title)
Georg August University of Göttingen
Advisor at LIAG: Dr Thorsten Agemar* with a LIAG employment contract.

* with LIAG associates as main supervisors or co-supervisors

Doctoral candidates at LIAG *
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Ganther, Tobias
Measurements and numerical simulations of the effects
of inclination and height of a GPR antenna above ground
Master‘s thesis 
RWTH Aachen
Advisor at LIAG: Dr Jan Igel, Sam Stadler
 

Kargar, Marmar
Einfluss der Verkarstung auf die Stabilität von
Staudämmen –  eine wissenschaftliche Untersuchung
am Beispiel des Mossul-Staudamms im Nordirak
Bachelor thesis
FU Berlin
Advisor at LIAG: Prof. Manfred Frechen

LIAG launched its own graduate school in 2021
The aim of the graduate school is to support young scientists and scholars

at LIAG by organising subject-specific and professionally relevant further
education and qualification programmes. Last but not least, founding the school
is a prerequisite for re-entry into the Leibniz Association and is therefore an
important milestone in the plans of the institute. The graduate school is

supported by the LIAG doctoral advisory board, also newly convened in 2021. 
 

Middle Pleistocene surface processes
Coordinator: Dr Sumiko Tsukamoto
The goal of the young scientists group is to further develop the range of luminescence and radiofluorescence 
methods and to apply them in high resolution to Middle Pleistocene sediments to gain a better understanding of 
the processes of this still largely unresearched era.

Members: Dr. Junjie Zhang, Neda Rahimzadeh, Gwynlyn Buchanan

Degree theses

Mantei, Niklas
Miniseismische Tomographie zur zerstörungsfreien
Untersuchung einer Pfeilerstruktur im Opalinuston
(Mont Terri, Switzerland)
Master‘s thesis
Leibniz University Hanover
Advisor at LIAG: Prof. Gerald Gabriel

LIAG Graduate School

Support programme for young scientists

Agemar, Thorsten, Dr

Research network for including geothermal technolo-
gies into decarbonised heating and cooling (Cost Action 
18219) – member of the steering committee

WG information systems (formerly BIS steering group) of 
the state geological services (SGD) – permanent member

3D structural models/3D models, working group of the 
state geological services (SGD) – permanent member

Burschil, Thomas, Dr
Near Surface Geophysics (EAGE) – Associate Editor

Frechen, Manfred, Prof. 

Federal/state committee for soil research (BLA-GEO) – 
permanent guest status

Directorship of the state geological services (DK) – 
permanent guest status

German Stratigraphic Commission (Quaternary) –member

Editorial Board Geologia Croatia – member

Scientific board of the international magazine
Geochronometria – member

Scientific board of the international magazine
Palaeohistoria – member 

Editorial board of the international magazine
Proceedings of the Geologists Association – member

Gabriel, Gerald, Prof. 

Near Surface Geophysics (EAGE) – Associate Editor

Leibniz research centre magazine GEO – member of
the board

Grinat, Michael

German Geophysical Society – advisor to the board

Geoscientific newsletter GMIT – member of the editorial  
department

Newsletter of the German Geophysical
Society – member of the editorial department 

GMIT working group – deputy leader

Günther, Thomas, Dr

German Geophysical Society – member
of the Internet committee  
Journal of Applied Geophysics, Elsevier – Associate Editor

Halisch, Matthias, Dr

German Geophysical Society – spokesperson of the IP 
working group

Society of Core Analysts (SCA) – spokesperson of the
technical committee

Departments and functions

Von Hartmann, Hartwig, Dr 

Geothermics working group of the German Geophysical
Society – member

Moeck, Inga, Prof. 

German Geothermal Association – Vice President

Resources and Reserves Committee of the International  
Geothermal Association – member

Geothermal Energy (international journal in the Springer 
Verlag publishing group) – editor-in-chief

Advisory board for the Geothermal Alliance Bavaria (GAB) –  
councillor

Müller-Petke, Mike, Prof. 

Near Surface Geophysics (EAGE) – Associate Editor

Applied geophysics working group of the German Geo-
physical Society – member

Polom, Ulrich, Dr

DIN/VDI Standards Committee for Acoustics, Noise Reduc-
tion and Vibration Technology – permanent staff member

Wadas, Sonja, Dr

German Geophysical Society – member of the Editorial  
department for the DGG newsletter

German Geophysical Society – member of the Public
Relations & Outreach committee

Wonik, Thomas, Dr

D-ANDRILL working group in the SCAR state commission –  
member

FKPE borehole geophysics and rock physics working group 
– member

German Scientific Earth Probing Consortium (GESEP) –
member

Zeeden, Christian, Dr

Editorial Board of the international journal Quaternary
Geochronology – Member

Editorial board of the E&G Quaternary Science Journal – 
member

Editorial Board of the international open-access online
journal Cyclostratigraphy and Rhythmic Climate Change –  
member

Young scientists group at LIAG

LIAG at a glance
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LIAG at a glance

Software development, specialist information
services and research data infrastructure

Open-source software developments

pyGIMLi – Geophysical Inversion and Modelling 
Library in Python

A Python library for the modelling and inversion of 
geophysical data.

Developed by: Dr Thomas Günther (LIAG),
Dr Florian M. Wagner (RWTH Aachen University),
Dr Carsten Rücker (TU Berlin)
www.pygimli.org

BERT – Boundless Electrical Resistivity 
Tomography

Electrical resistivity tomography of arbitrary geome-
tries.

Developed by: Dr Thomas Günther (LIAG),
Dr Carsten Rücker (TU Berlin)
www.gitlab.com/resistivity-net/bert

MRSmatlab

MRSmatlab is a MATLAB-based toolbox for processing 
and modelling surface NMR data.

Developed by: Prof. Mike Müller-Petke (LIAG)
www.github.com/mmpetke/MRSmatlab

custEM

The Python toolbox custEM is an open-source devel-
opment for the 3D finite element modelling of any 
controlled-source, transient, and magnetotelluric data.

Developed by: Dr Raphael Rochlitz (LIAG)
www.gitlab.com/Rochlitz.R/custEM

COMET – COupled Magnetic resonance and
Electrical resistivity Tomography

The software developed in the COMET project is used 
for modelling surface magnetic resonance data in 2D, 
taking arbitrary conductivity structures into account, 
and for the coupled inversion of this data with 2D ERT 
measurements.

Developed by: Nico Skibbe (LIAG)
www.gitlab.com/Skibbe/comet/ 

BLOCHUS

BLOCHUS can be used to model the NMR spin dynam-
ics or the underlying Bloch equation for surface NMR 
cases in which no analytical solution is available. The 
software was developed during the MoreSpin project.

Developed by: Dr Thomas Hiller (LIAG)
www.github.com/ThoHiller/nmr-blochus

NUCLEUS

The software NUCLEUS is a graphic user interface for 
modelling and, above all, for the inversion of NMR 
laboratory data. In this way, it attempts to draw con-
clusions concerning the pore geometry or the pore 
volume of a sample on the basis of NMR laboratory 
measurements. 

Developed by: Dr Thomas Hiller (LIAG),
Dr Stephan Costabel (BGR)
www.github.com/ThoHiller/nmr-nucleus

Specialist information services and research data infrastructure  

GeotIS – German Geothermal Information System 

GeotIS is LIAG’s freely available information system. It supplies an overview of geothermal plants in Germany 
including annually updated heat and electricity production statistics. It also provides comprehensive data 
concerning the geological requirements for the use of geothermal resources. Other specialist data can also be 
called up, such as maps of deep-seated faults, rock permeability or sandstone thickness. Of particular impor-
tance are the 3D models of geological structures that can be called up via interactive maps and sections. GeotIS 
provides high-quality data that contributes to optimising site selection for new projects and minimising the 
exploration risks.

Responsible parties: Dr Thorsten Agemar (scientific contact), 
Jens Gramenz (technical administration/implementation)
www.geotis.de

Geophysics Information System

The Geophysics Information System (FIS GP) is used to store and provide geophysical metadata, measurements 
and evaluations for LIAG and its partner organisations. The IT architecture of the overall system consists of 
an import program, an online GIS and a database. These are subdivided into a general part (superstructure), 
containing the metadata of all methods, and multiple subsystems. The temperatures subsystem is particularly 
noteworthy. It contains a unique collection of measured and corrected subsurface temperatures from Germany. 
Anyone can log in as guest user and retrieve metadata, free measurements and data evaluations. Some of the 
datasets are confidential and can only be accessed by registered users with the permission of the data owners.

Responsible parties: Dr Thorsten Agemar (scientific contact),
Jörn Brunken (technical administration/implementation)
www.fis-geophysik.de

SIP-Archiv 

The SIP Archive is a web application that can be used by participating institutions to manage petrophysical 
measurement data recorded using the spectral induced polarisation (SIP) measurement method in a shared 
repository. Metadata is used to simplify searching for samples and measurement data. The institutions adminis-
ter their data autonomously and release it under their own responsibility for other institutions to download. The 
participating institutions mainly belong to the Induced Polarisation working group of the German Geophysical 
Society. The SIP Archive is also used by international working groups (USA, Russia, France). The repository is listed 
on re3data.org (Registry of Research Data Repositories) under the DOI 10.17616/R38Q0H.

Responsible parties: Dr Matthias Halisch (scientific contact),
Jens Gramenz and Klaus Krause (technical administration/implementation)
www.sip-archiv.de

https://www.pygimli.org/
https://www.pygimli.org/
https://www.pygimli.org/
https://gitlab.com/resistivity-net/bert
https://github.com/mmpetke/MRSmatlab
https://gitlab.com/Rochlitz.R/custEM
http://www.gitlab.com/Skibbe/comet/
http://www.github.com/ThoHiller/nmr-blochus
https://github.com/ThoHiller/nmr-nucleus
http://www.geotis.de
http://www.fis-geophysik.de
https://dgg-online.de/arbeitskreise/arbeitskreis-induzierte-polarisation/
http://doi.org/10.17616/R38Q0H
http://www.sip-archiv.de
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Groundwater geophysics 

Our future research on understanding coastal aquifer 
systems focuses on the application and development 
of geophysical methodologies for detecting changes 
in, for example, the saltwater/freshwater mixing zone 
in the intertidal zone of barrier islands or changes in 
submarine groundwater discharges. The combination 
of temporally and spatially disparate scales that have 
been recorded using geophysical datasets plays a par-
ticularly significant role, as does the amalgamation of 
these datasets to create hydrological, geochemical and 
biological models. 

Our most relevant planned methodological goal is the 
development and application of drone-based measu-
rements and their evaluation both in coastal aquifer 
research and to determine physical soil parameters of 
the vadose zone. Drone-based measurement is a fast 
and cost-effective alternative to helicopter flights for 
the large-scale mapping of subsurface properties. Fur-
ther areas of focus include methodological develop-
ments for large-scale recording of the temporal and 
spatial variability of soil moisture as a significant factor 
of geochemical and biological processes. These pro-
jects are key measures that will enable us to provide 
decision-makers with more precise recommendations 
for action, not least in the context of climate change.

In the future, our understanding of processes, their 
respective dynamics and changes (for example due to 
mass transfer or groundwater recharging) within the 
entire critical zone system - consisting of the vadose 
zone, the capillary fringe and the saturated zone - will 
be fundamentally improved by geophysical investigati-
ons closely linked with hydrogeological modelling..

LIAG prospects

This section is intended to give you an impression of our work and research pro-
gramme for 2022 and also the long-term objectives of the institute. LIAG is currently 
undergoing successive restructuring. We are currently focussed on the topics of 
groundwater geophysics and geohazards, but are considering and discussing the 
possibility of integrating further subject areas.
Projects are also ongoing in all research areas that will be significant for the LIAG in 2022 and beyond. 

Geohazards

The field of geohazards requires us to gain a deeper 
understanding of geological structures and their phy-
sical properties and to investigate the processes on dif-
ferent spatial and temporal scales. The overall objective 
is to further develop and combine geophysical and 
geochronological methods, evaluation procedures and 
monitoring concepts and to apply them with a focus 
on neotectonics and subrosion.

Several DFG projects are currently underway in  
these areas. 
(1) Studies on the geological evolution of the Alps are 
taking place within the framework of the SPP Moun-
tain Building Process in Four Dimensions (4D-MB): (a) 
The further development of dating methods serves 
the temporal understanding of the activity of large 
faults during the Quaternary. (b) Tectonic models in 
the area of the Brenner Base Tunnel are being derived 
that allow 4D reconstruction using dating results. (2) 
The lateral development of active sideshifts and the 
emergence of branch faults are being studied by lin-
king geophysical methods, dating methods and ana-
logue models using a structure in New Zealand as an 
example. (3) The potential of near-surface geophysics 
for neotectonic investigations in northern Germany 
is being evaluated and extended using the example 
of the neotectonic development of the Osning linea-
ment. (4) Finally, research drilling in the Tannwald Basin 
will investigate possible seismic anisotropy. 

Other collaborations focus on the structural inventory 
of the Glückstadt Trench and understanding the role of 
faults in the migration and leakage of radon. The latter 
is being investigated with partners using the northern 
Upper Rhine Rift Valley as an example. Seismic reflecti-
on research is ongoing in the vicinity of the Lake Laach 
volcanic complex to detect and evaluate fault systems 

2021 objectives and research covered by pyroclastics in connection with volcanic 
activities. The aim is to generate a structural basis for 
correlations between recent seismicity and surface de-
formation. Seismic and gravimetric work on subrosion 
processes will also be continued. The focus is on me-
thodological approaches to cross-scale seismic struc-
ture exploration at locations in Schleswig-Holstein. 
Long-standing geodetic and gravimetric monitoring 
activities in Thuringia will also continue.

Sediments through the ages
(climate dynamics)  

The overarching objective is to derive a cross-regional 
and internally consistent image of landscape evolution 
and climate developments from local and regional 
geophysical findings. The LIAG will participate in mul-
tidisciplinary ICDP projects in 2022: Lake Bosumtwi 
(Ghana), Lake Chalco (Mexico), JET (England), DOVE 
(countries of the Alpine region), Lake Nam Co (China), 
Lake Tanganjika (Tanzania), Weihe Basin (China), Co-
lonia Deep (Brazil) and Lake Izabal (Guatemala). The 
focus of activities in the operational area is the project 
Sensitivity of the West Antarctic Ice Sheet to 2 Degrees 
Celsius, which is associated with a measurement cam-
paign in Antarctica. Participating in these projects will 
allow us to develop broader questions in various geo-
logical surroundings and periods of time and to further 
advance statistical analysis methods to resolve these 
issues. These collaborations in large international wor-
king groups and networks will be invaluable for future 
projects. New projects with third-party funding (DFG, 
DAAD) support this work.

In addition, we will be examining paleoclimate land-
scape development in a midcontinent region in Wes-
tern Mongolia. We will also be researching the extent 
to which humans have influenced vegetation patterns 
in the ecosystem and changes in geomorphological 
processes since the Neolithic. We will be conducting 
further investigations into the complexity of climate 
changes and environmental changes in northern Iran. 
This will provide more clarity concerning short-term 
and long-term climate changes subject to natural 
climate variations and the influence of fluctuating sea 
levels in the Caspian Sea. LIAG will also be working 
on dust deposits in northern India. Amongst other 
things, the laboratories will collect petromagnetic data 
that will allow conclusions to be drawn concerning 
precipitation dynamics. The age of the sequences will 
be determined using luminescence dating methods. 
Furthermore, LIAG is currently establishing a coope-

ration with the University Mardan in Pakistan. We are 
investigating how petromagnetic properties can be 
calibrated in relation to climate in order to quantify 
past temperatures and precipitation patterns. On the 
methodological front, we aim to improve luminescen-
ce dating of quartz and feldspar minerals using fluvial 
sediments from Sudan. This will contribute to a more 
precise reconstruction of the climate-related extinction 
of Pleistocene megafauna and the development of the 
Homo (Hominini) genus in Africa during the transition 
from the Old Stone Age to the Middle Stone Age as a 
consequence of paleoclimatic and ecological changes. 

Research for the heating transition 

Geological reservoirs for medium-depth geothermal 
energy in northern Germany are at the centre of our 
current research activities. In addition, were are testing 
an innovative stimulation concept in an in-situ labora-
tory to the south of Munich in the only petrothermal 
research project in Germany.

The methodological research approach uses the con-
cept developed in the PlayType project. In line with 
this concept, we must first understand temperature 
distribution and its anomalies at a geosystem scale by 
employing large-scale thermal-hydraulic models. We 
can then characterise large geological structures that 
influence local flows of fluid and heat using the play 
scale. Only then can we evaluate the resource on the 
prospect scale. The activities within the project ultima-
tely serve to verify and validate the play-based explora-
tion concept. 

In 2022, the following topics will be examined in ongo-
ing, third-party-funded projects: (1) The development 
of an innovative seismo-facial exploration methodo-
logy for the play type fluvio-deltaic channel systems, 
(2) The first integration of artificial intelligence into the 
seismic exploration of geothermal reservoirs, (3) The 
development of a transferable methodology for inno-
vative drilling success forecasts that integrates statisti-
cal and geological data from the Upper Keuper in the 
North German Basin, (4) The verification of decoupled 
fault patterns in connection with the thickness of the 
Rupelian clays in the Munich area and (5) The begin-
ning of the implementation phase for medium-depth 
geothermal energy in the geothermal information 
system GeotIS.
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IR-RF: Infrared radiofluorescence

ka BP:  kilo annum before present

KIT:  Karlsruhe Institute of Technology

LBEG:  Landesamt für Bergbau, Energie und Geologie
 (State Office for Mining, Energy and Geology)

LGB-RLP: Landesamt für Geologie und Bergbau Rheinland-Pfalz  
 (Rhineland-Palatinate State Authority for Geology and Mining)

LGRB:  Landesamt für Geologie, Rohstoffe und Bergbau
 (State Office for Geology, Raw Materials and Mining)
 of the Freiburg regional council

LIDAR:  Light Detection And Ranging
 (opt. method for determining ranges)

LLUR:  Landesamt für Landwirtschaft, Umwelt und ländliche  
 Räume (State Office for Agriculture, Environment and
 Rural Areas) Schleswig-Holstein

LUH:  Leibniz University Hanover

NAGRA: Nationale Genossenschaft für die Lagerung
 radioaktiver Abfälle (Swiss National Cooperative for the Disposal  
 of Radioactive Waste)

NFDI4Earth: National Research Data Infrastructure for
 Earth System Sciences

NMR:  Nuclear magnetic resonance

RUB:  Ruhr University Bochum

OOWV:  Oldenburgisch-Ostfriesischer Wasserverband
 (Oldenburg-East Frisian Water Association)

OSL:  Optically stimulated luminescence

P waves:  Seismic primary waves

S waves:  Secondary waves (seismology)

SAAD:  Single aliquot additive dose

SAR:  Single aliquot regenerative dose

SDG: Sustainable development goals

SGD:  State geological services

SR:  Sedimentation rates

SWM:  Munich City Utilities

TIB: Technical information library

TU:  Technical university 

μ-CT:  X-ray microtomography

VSL: Violet stimulated luminescence

WB:  Scientific advisory committee (Wissenschaftlicher Beirat)

UFZ Helmholtz Centre for Environmental Research GmbH

ZMT Leibniz Centre for Tropical Marine Research

Only includes abbreviations related to organisations, projects and research.

AWI: Alfred Wegener Institute

BBT: Brenner base tunnel

BGR:  Bundesanstalt für Geowissenschaften und Rohstoffe
 (Federal Institute for Geosciences and Natural Resources) 

BMBF:  Bundesministerium für Bildung und Forschung
 (federal ministry for education and research)

BMVg: Bundesministerium der Verteidigung
 (federal ministry for education and research)

BMWi:  Bundesministerium für Wirtschaft und Energie
 (Federal Ministry for Economic Affairs and Energy)

DAAD:  Deutscher Akademischer Austauschdienst
 (German academic exchange service)

DESMEX:  Deep Electromagnetic Sounding for Mineral
 Exploration

DFG:  German Research Foundation

DGG: German Geophysical Society

DOVE:  Drilling Overdeepened Alpine Valleys

ERDF:  European Regional Development Fund

ELVIS:  Name des LIAG-Scherwellen-Vibrators

ENSI: Eidgenössische Nuklearsicherheitsinspektorat
 (Swiss Federal Nuclear Safety Inspectorate)

ERT: Electrical Resistivity Tomography

ESR:  Electron spin resonance

EQC NZ:  Earthquake Commission New Zealand

FMI: Formation Micro Imager (borehole measuring device for
 visualising borehole walls)

FWI: Full-Waveform-Inversion

GAUG: Georg August University of Göttingen

GNS Science:  Institute of Geological and Nuclear Sciences (New Zealand)

GPI:  Geophysical institute (KIT)

GR:  Gamma radiation

GRS:  Gesellschaft für Anlagen- und Reaktorsicherheit
 (Global Research for Safety)

Gy: Gray (unit of measurement describing the energy absorbed
 per mass unit)

GZB:  International Geothermal Centre, Bochum

ICDP:  International Continental Scientific Drilling Program

IOW: Leibniz Institute for Baltic Sea Research Warnemünde

IPHT:  Leibniz Institute of Photonic Technology
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The Leibniz Institute for Applied Geophysics is an independent, non-university research 

facility based in Hanover, Germany. We use applied geophysical methods to explore future-

oriented issues that are of importance to society. The focus of our research is the exploration of the 

usable lithosphere and the development of measuring techniques and evaluation methods.

The institute has over 50 years of experience in geophysical research. Our many years of specialisation 

in near-surface geophysical applications, our equipment and data infrastructure, and our resulting 

scope for combining diverse, interdisciplinary geophysical methods within the institute make

LIAG unique in Germany.

Stilleweg 2   ∙   30655  Hannover 

... researching the issues of the future ...


