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Objectives
1) to consolidate the high-impact research activity; I-I U N

REN

2) to foster a student-centered intellectually stimulating environment

for advanced training;

3) to explore further collaborations with industry to promote

knowledge transer. Vision for a Dynamic, Collaborative, Impactful HUN-REN

and Efficient Research Network

ungarion Research Network

Nurturing collaboration

Accelerating impact

Fostering world-class research and innovation

Courtesy Roland Jakab (2023)



Opportunities
-energy transition and Earth resources
-climate, geo-environment, geo-hazards
-near-Earth space research, solar-terrestrial interactions

Employment and energy use projections in Hungary
(1995-2030)
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Opportunities

Focusing domestic RDI resources: 3+1 focus areas

1.Digital transformation on
economy and society

= Artificial intelligence, big
data and network analysis

=  Autonomous vehicles
= Quantum technology

maintenance

3. Green transition

= Energy production

= Agricultural technologies

= (Climate change and water
management technologies

2.Healthy living

= Bijotechnology and
pharmaceutical research

= Major diseases (cancer,
neurological, cardiovascular,
viruses)

= Life preservation and health

+1 Safety and security
» Dual use technologies

= (Cyber and border security

» Space exploration and
space activities

Courtesy Laszl6 Bodis (2023) Ministry of Culture and Innovation
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sponsored by HUN-REN and Academia Europaea Budapest Hub
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INTERDISCIPLINARY WORKSHOP ON EARTH, Bio- Geodyn amics

ENVIRONMENT AND HEALTHY LIVING

PIETRO STERNAI

Associate Professor ’ #y”:fi
University of Milafo-Bicocca P
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Bio-
Geo-
Dynamics

Tectonics

Magmatism
& Weathering

«Interdisciplinary discussions on
carbon cycling and landscape

evolution? We bridge Earth sciences
and environmental sciences.”
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European Academies

EASAC policy report 47
April 2025
ISBN 978-3-7001-9738-6

This report can be found at
WWw.easac.eu

Science Advice for the Benefit of Europe

No Security without Energy Security

Key Energy Security Threats

Geopolitical disruption
Increase of physical and cyberattacks
Interruption of fuel and technology supply chains

Volatile prices and growing energy poverty
Escalating dimate costs
Lack of system flexibility

Old Thinking:
Import to Europe
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g Rare Earth

Crude oil and Gas LNG
Eements (REEs) petroleum products from Russia  from the USA

Source: European Source: European Source: European Source: European
Commission Commission Commission LNG-Tracker

New Thinking:
Invest in Europe

Transition away from fossil fuels
Enhance cyber and physical security
Produce fuels and technologies in Europe




Synergy example: ESFRI FIUN
REN

European Plate Observing System (EPOS), distributed pan-European research : = A
infrastructure, connecting earth system science with innovation in geo-environment, IC O S y"grnv,d
geohazards and geo-energy (including geothermal energy and storage of CO2 and

hydrogen in geo-reservoirs)
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European Energy Research Alliance (EERA)
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Geothermal energy potential of Europe

-

SHEERA

Eurepean

Joint Pr&gramme deothermal Energy

)
ta
"4

T70° N

%,
El ,
&4

'

S

60° N

2030

f

Costs 2020 g _

\Wh1
LA AR

<100
100 - 150
150 - 200
200 - 250
250 - 300 P > . :
300 - 400 ~r T R

>400 /Y v - : 2050

200w 10°wW 0° 10°E 20°E 30°E 40° E 50° E

50° N+

oy

40° N

ol [

Limberger et al., GtES (2014)




Geothermal Energy HLEJN

Deep geothermal direct heat
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Ladislaus Rybach HUN-REN National Competence FIUN
Center for Geothermal Research IREN

Prof. em. Ladislaus Rybach (ETH Zrich) Orchesterverein Ziirich

Prof. Rybach was born in Sopron and is Honorary Citizen of Sopron. He is a member of the EPSS External Advisory Board.



Research Grant Hungary:

Applying seismology and multi-parameter geophysics FIUN
for geothermal research in joint project Twente REN @

University (NL) and HUN-REN EPSS

RESEARCH
GRANT HUNGARY

Exploring...

- how to utilize local seismic networks to advance our knowledge of the

subsurface

- how to include multiple geophysical datasets to refine suburface temperature

models

- how to advance the means of geothermal exploration & monitoring with new

methods




Geo-energy research plans: Research Grant Hungalr_)injﬁect

Collaboration with the University of Twente for the imaging of fractured/karstic reservoirs

Exploring... R E N

- how to utilize local seismic networks to advance our knowledge of the subsurface

— - how to include multiple geophysical datasets to refine suburface temperature models
- how to advance the means of geothermal exploration & monitoring with new methods

First seismic deployment project is under planning, will start in 2025

True Model Inversion Model Example of geothermal
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Example of resolution tests of a planned seismic station network - -
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Summary | HUN HUN @

EPSS key competences for geo-energy research include: R E N

Thank you for your attention!
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