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BELGIUM 







Higher  potential  for   
subsurface  application   

and tools  

�‡General -purpose  model with  potential  for  meeting societal  needs  
�‡Societal challenges: Risk assessment, raw material supply, energy, environmental policy,  

usage of underground space (in urban areas), climate adaptation and mitigation. 

Policy  
Ministry  of  

Environment  
2024-2029 

�‡Efficient and sustainable shallow and deep subsurface management 
�‡Natural resources Plan 
�‡Critical Raw Materials Act 
�‡Integral Vision Deep Subsurface 
�‡Deep Subsurface Decree, including risk assessment 
�‡Einstein telescope 

Cross -border  
collaboration  

�‡ H3O modelling 
�‡Integration of data, interpretations and methodologies 
�‡Subsurface and groundwater policy 

Hydrogeology  
�‡Uniform geo-hydro base model for government and civil society 

Scientific  backbone and 
innovation  

�‡ GSEU �± WP6 3D modelling 
�‡Visualisation: integration geology, applications and subsurface use 
�‡Seismic attributes �D�Q�D�O�\�V�H�V�����$�9�2���«���� 

Towards  a renewed  
(Hydro)geological 3D 

model of Flanders  

G3Dv4 (2028) 

Poster: 3D modelling for 
subsurface policy needs   

Helga Ferket 

Talk: Modelling anthropogenic 
disturbance in the Brussels 

Periphery  
Roel De Koninck �±Thu 16:45 





 

CANADA 



Intergovernmental 
Geoscience Accord 
 
Geological Survey of 
Canada 
�‡Multijurisdictional 

�‡Lead on international 
geoscience activities 

 
Provincial and territorial 
surveys 
�‡Systematic mapping and 

thematic studies 

�‡Provincial-regional-local scales 

 



Alberta Geological Survey 3-D Modelling 

 
Geologic framework 
 
Sub models 
 
Property models 

 



3. Canada1Water (C1W) continental scale numeric 
groundwater�tsurface-water modelling 

4. Energy transition model support: hydrogen 
storage, CO2 sequestration, geothermal, critical 
minerals. 

5. Provincial collaborations 

6. 3-D geological education and outreach 

 
 
 
 
 
 
 
 
 

Geological Survey of Canada 3-D Modelling 

M. Hillier: michael.hillier@nrcan-rncan.gc.ca;  K. ��� �����Œ���W��karine.bedard@nrcan-rncan.gc.ca;  C. Logan: Charles.Logan@nrcan-rnca.gc.ca; H. Russell: Hazen.Russell@nrcan-rncan.gc.ca  

1. Development of deep learning approach - 
advanced neural networks 

 
 
 
 
 
 
 
 

2. Modelling structurally complex, sparse data 
regions, primarily with map-based data 

Western Canada 
Sedimentary Basin (WCSB) �t  

1.4 million km2 

SKUA  
Model  Horizon and fault data 

SK ON C1W 
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Czech Republic 











 
DENMARK 









 ESTONIA 



Country Update: Estonia 

Warsaw, 09.04.2025 

Tavo Ani 

Administration 

Mineral 
resource 
registry 

Geoinformation 
Mineral 

resources 

Hydrogeology 
and 

environment 

Marine geology 
and geophysics 

Geothermal 
energy 
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Models that we have 
Various  hydrogeological  models  
*Phosphorite  exploration   

Phosphorite  exploration  
 

Non-published  models  for  geological  
mapping  



Future plans with 3D 

�‡3D geological model of Estonia 
�‡ Assignment on Survey level 
�‡ Agreed on modelled units 
�‡ Work in progress 
�‡ Low level priority 

�‡Geophysical data acquisition (tTEM) 
�‡ 2024 2 demo areas (poster) 
�‡ In progress 
�‡ Fast data acquisition 
�‡ Consistent data for: 

�‡ Bedrock elevation model 
�‡ Buried Valleys, karsts 
�‡ Groundwater protection models 

�‡Geological map generation based on 3D 
models 

�‡ Solution for database QA/QC 
�‡ Automates lots of otherwise manual 

output 



 

FRANCE 



FRANCE - COUNTRY UPDATE 
�3�K�L�O�L�S�S�H���&�D�O�F�D�J�Q�R���D�Q�G���W�K�H���%�5�*�0�¶�V���*�H�R�P�R�G�H�O�O�L�Q�J���W�H�D�P 
 
7th European Meeting on 3D geological modelling  
08/04/2025, Warsaw 
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Various levels to support 3D geomodelling   

BRGM 
�‡ Actions for methodologies/tools development (e.g. ForGEO) 
�‡ Actions for modelling strategy (e.g. S3DF) 
 
French community  
�‡ RGF 
�‡ PEPR SousSol 
�‡ RING 
 
European  
�‡ EuroGeoSurveys  
�‡ Geological Service for Europe (HE CSA) 

Task 6.3 dedicated to geomodelling and visualisation,  
led by Simon Lopez (BRGM) 

 
International  
�‡ e.g. Loop 

Stratigraphic geometry of the Albian geothermal reservoir 
of the Paris Basin (ANR UPGEO; Mas, 2022)  
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RGF-Alps crustal geomodel 

~ 800 x 400 x 80 km 

Current works  

~ 22 x 15 x 8 km 

3D geological model of the Digne area (Faure, 2024)  
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Main challenges  

R&D for 3D geomodelling  

�‡ From historical tools to versatile open components 

�‡ QGIS as an host 

�‡ Scientific integrative platform 

Geological model of continental France  

�‡ 1M scale 

�‡ Model development for orogenes and massifs 

�‡ Integration 

�‡ Multiscale 



 

GERMANY 



7th European Meeting on 3D Geological Modelling - 08.04. - 11.04.2025 - Warsaw - �>���Z�v� �����š�����o�X 

Joachim Behlau  (BGR / H) 
Kai Damerau  (BUKEA HH) 
Andre Deutschmann  (LUNG MV) 
Dr. Markus Diehl (HLNUG HE) 
Dr. Andreas Eberts (LGB RP) 
Sascha �*�|�U�Q�H (LfULG SN) 
Christina Habenberger  (LGB RP) 
Dr. Fabian Hese (LfU SH) 
Ulrike �+�|�U�P�D�Q�Q (SenUVK BE) 
Katrin Lademann (TLUBN TH) 
Bernd Linder (GD NRW) 
Dr. Alexander Malz (LAGB ST) 
Dr. Andreas-Alexander Maul  (BGR / H) 
Dr. Rouwen �/�H�K�Q�p (HLNUG HE) 
Robert Pamer  (LfU BY) 
Laura Paskert  (LGB RP) 
Klaus Pusacker  (LGRB BW) 
Isabel Rupf  (LGRB BW) 
Dr. Katherina Seiter (GDfB HB) 
Dr. Stephan Steuer  (BGR / H) 
Dr. Heidrun Louise �6�W�•�F�N (BGR / H) 
Dr. Sebastian Weinert  (LBGR BB) 
Dr. Jennifer Ziesch  (LBEG NI) 

Country Update Germany 



Federal state 
local  

(white) 
regional 
(black) 

state wide 
(grey) 

Schleswig-Holstein 3 15 1 
Hamburg 10 0 5 
Mecklenburg-Vorpommern 2 1 5 
Brandenburg  0   0  2 
Berlin 0 0 1  
Sachsen-Anhalt  6  3  1  
Sachsen 8 12 3 
�d�Z�º�Œ�]�v�P���v 0 1  0 
Niedersachsen 1 15 2 
Bremen 5 0 1 
Nordrhein-Westfalen 3 15 1 
Rheinland-Pfalz 3 1 0 
Saarland 0 0 0 
Hessen 10 6 1 
Baden-�t�º�Œ�š�š���u�����Œ�P 0 1 1 
Bayern 10 5 0 
BGR 5 1 0 
Total 58 60 23 

We have a lot of model content 

7th European Meeting on 3D Geological Modelling - 08.04. - 11.04.2025 - Warsaw - �>���Z�v� �����š�����o�X 

BGR 



7th European Meeting on 3D Geological Modelling - 08.04. - 11.04.2025 - Warsaw - �>���Z�v� �����š�����o�X 

Our concept for data provision 

3D-databases of the state geological surveys 

Coordinated 
metadata 
structure 

documentation 



Data processing/  
-integration &  
Model-Updating: 
PUDEL 

CCS-Potentials / 
Reservoir-models  
ger. Northsea:  

Velocity model  
North German Basin 

Recent activities @ BGR 

3D-Visualisation 

Uncertainties:  
GeoBlocks 

3D-Model Helgoland 

�^�š�‚�Œ�<���š: 2D/3D-Fault-database 



Joachim (BGR, joachim.belau[at]bgr.de) 
Kai (Hamburg, kai.damerau[at]bukea.hamburg.de) 
�$�Q�G�U�p�����0�H�F�N�O�H�Q�E�X�U�J-Vorp., andre.deutschmann[at]lung.mv-regierung.de) 
Markus (Hessen, markus.diehl[at]hlnug.hessen.de) 
Andreas (Rheinland-Pfalz, andreas.eberts[at]lgb-rlp.de) 
Sascha (Sachsen, sascha.goerne[at]smekul.sachsen.de) 
Christina (Rheinland-Pfalz, christina.neumann[at]lgb-rlp.de) 
Fabian (Schleswig-Holstein, fabian.hese[at]lfu.landsh.de) 
Ulrike (Berlin, ulrike.hoermann[at]senUVK.berlin.de) 
�.�D�W�U�L�Q�����7�K�•�U�L�Q�J�H�Q����katrin.lademann[at]tlubn.thueringen.de)  
Bernd (Nordrhein-Westfalen, bernd.linder[at]gd.nrw.de) 
Alexander (Sachsen-Anhalt, alexander.malz[at]sachsen-anhalt.de) 
Andreas (BGR, andreas-alexander.maul[at]bgr.de) 
Rouwen (Hessen, rouwen.lehne[at]hlnug.hessen.de) 
Robert (Bayern, robert.pamer[at]lfu.bayern.de) 
Laura (Rheinland-Pfalz, laura.Paskert[at]lgb-rlp.de) 
Klaus (Baden-�:�•�U�W�W�H�P�E�H�U�J����klaus.pusacker[at]rpf.bwl.de) 
Isabel (Baden-�:�•�U�W�W�H�P�E�H�U�J����isabel.rupf[at]rpf.bwl.de) 
Katherina (Bremen, kseiter[at]gdfb.de) 
Stephan (BGR, stephan.steuer[at]bgr.de) 
Heidrun (BGR, heidrunlouise.stueck[at]bgr.de) 
Jennifer (Niedersachsen, Jennifer.Ziesch[at]lbeg.niedersachsen.de) 

Rouwen 

Sascha 

Bernd 

Jennifer 

Robert 

Isabel 

Kai 

Laura 

Christina 

Andreas 

���v���Œ�  
Andreas Heidrun You wanna talk with us? Do it !! �-  

7th European Meeting on 3D Geological Modelling - 08.04. - 11.04.2025 - Warsaw - �>���Z�v� �����š�����o�X 

Sebastian 

Fabian 

Katherina Stephan 

Katrin 

Alexander 

Ulrike 

Markus 

Klaus 



 

HUNGARY 



3D geomodelling of Hungary 
�'�����}�Œ���,� �i���U���'�Ç�µ�o�����D���Œ�}�•�U���D���Œ�š�}�v���W���o�}�š���]�U���>���•�Ì�o�•�������Œ�����Ì�l�]�U���'�����}�Œ��

�D���Œ�l�}�•�U�����v���Œ���•�����Ì� �P� �v�Ç�U���•�}�o�š���v��Fridl�U���•�}�o�š���v���>���v�š�}�•�U�������]�š��Babinszki 
Geological Survey of Hungary 

(Supervisory Authority for Regulatory Affairs Hungary) 
 



Geological setting 
Schmid et al. 2008 

Koroknai et al. 2020 

Schmid et al. 2020 after Tari 1994 

 
Pannonian Basin 
�‡ Variscan basement and Permo-

Mesozoic cover 
�‡ Late Mesozoic to Paleogene 

Alpine Orogeny 
�‡ Miocene Pannonian back arc 

basin 
�‡ Alpine fold-and thrust belt 

overprinted by Miocene normal 
faults 



What have we done? 
3D model of the Neogene basin filling deposits: 
�‡ Base of syn-rift   
�‡ Syn-rift  �t post-rift  boundary 
�‡ Surfaces of the major basin bounding faults 

3D modell of the Hungarian part  
of the Danube Basin 

https://map.hugeo.hu/3d_foldtan/ 



Future plans 
3D model of the Pre-Neogene basement 

Haas et al. 2010 

�‡ Understanding the 
geometry and kinematics 
�}�(���c���o�‰�]�v���_��folds and 
thrust  

�‡ Surface analogies, 
Geological mapping, 
Photogrammetry 

Interpreted 3D modell of a  
key-outcrop near �•�•���u��� �l 



 

ICELAND 











 

IRELAND 



Ireland update 

Beatriz Mozo Lopez  

Quaternary Geotechnical unit  



National bedrock model for GeoConnectd³d GEOERA �Ùproject 

7th European Meeting on 3D Geological Modelling. Warsaw 8th-11th April 2025. Ireland update 

Achievements 



Deep 3D bedrock model of northeast half of Ireland 

7th European Meeting on 3D Geological Modelling. Warsaw 8th-11th April 2025. Ireland update 

Achievements 



7th European Meeting on 3D Geological Modelling. Warsaw 8th-11th April 2025. Ireland update 

Bedrock Geology of the Cork Geourban area 

 

Achievements 



Challenges 

7th European Meeting on 3D Geological Modelling. Warsaw 8th-11th April 2025. Ireland update 
 

Administrative 

Access to data 
& models 

Scales &  

Data Sources 

Time/4D 

�‡Staff  & financial resources, procurement lead-in time 

 

�‡Knowledge sharing with academia, private & public sectors.  

�‡Software compatibility when external models shared with GSI. 

 
�‡Model geothermal  (1-3.5km deep) and peat landslides ( 2.5m bgl,  

100s �t 1,000 m  impact), karst and fluctuating gw levels/flooding   
 

�‡Simulating climate change effects.  

�‡E.g., modelling coastal change,  temporal change?  

�‡Ideal:  temporal change  & GeoCIM 

50 



7th European Meeting on 3D Geological Modelling. Warsaw 8th-11th April 2025. Ireland update 
 

Future 

Development of an engineering geology map on a pilot area in Dublin: 
�‡ Review and update of the Quaternary 3D  model in the  chosen pilot area 
�‡ Addition of new data 
�‡ Parameterization of layers 
 



 

ITALY 



CHIARA ���[��MBROGI & PATRIZIO PETRICCA 
�^���Œ�À�]�Ì�]�}���'���}�o�}�P�]���}�����[�/�š���o�]�����t ISPRA 

3D modeling activities overview  
Country update - Italy 



STEPS FORWARDS (AFTER 2023 COUNTRY UPDATE) 

�ƒGeo-IT3D viewer �t TEST PHASE 

�ƒ Improving FAIRness of geological 
subsurface information 

3D geological 
models production 

Oral presentation 
Friday, 12th April �ƒ Increasing 3D geological model production and dissemination  

7TH EUROPEAN MEETING ON 3D GEOLOGICAL MODELLING  
�^�E���Á���(�Œ�}�v�š�]���Œ�•�����v�������Z���o�o���v�P���•���]�v��geomodelling�_ 

Warsaw 8-11 April 2025 



FUTURE ACTIVITIES (2025-2027) 

�™Promoting open-source tools and automation 
 

�™Promoting construction of geological 3D models for applicative purposes 
 

�™Looking for (new more extended) standards 
 
�™Geo-IT3D Viewer update   

 

�™Enlarging collaboration between Regional GSOs and scientific community in 
the framework of European and National Research Infrastructure initiatives 

A Research Infrastructure for the  
Italian Network of Geological Surveys 

Geological Information  
and Modeling 

�™Stake-holders consultation for emerging needs and standards 

Poster session 
Wednesday, 9th April 

7TH EUROPEAN MEETING ON 3D GEOLOGICAL MODELLING  
�^�E���Á���(�Œ�}�v�š�]���Œ�•�����v�������Z���o�o���v�P���•���]�v��geomodelling�_ 

Warsaw 8-11 April 2025 



 

POLAND 



Country  
update: 
Poland 



�w�­�‚�ã�­�Ü in 
for the 
Present? 

Parametric  regional  models 

Innovating 
communication 
& visualisation  
for stakeholder  
engagement 

Shallow & deep geothermics  

Hydrogeology 

Modelling at 
multiple  scales 

CRMs and other  resources  

Geological 
engineering 

Integrating  vast amounts of data 



�w�­�‚�ã�­�Ü in 
for the 
Future? 

Uncertainties  

Post- coal mining districts : risk  mitigation  and infrastructure  re- use 

Balancing & validation 

Automation & AI 

Supporting geohazard assessment 

Mapping parametric  grid of near- surface key urban and industrial  areas 

Bringing 3D parametric grid to stakeholders 

Coastal erosion control in 4D 



 

ROMANIA 













 

SLOVENIA 



7th European Meeting on 3D Geological Modelling 
Country update �t Slovenija (GeoZS) 

dr. �����À�]�����'���Œ�����Œ & dr. Ana Novak 
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https://geo3d.pgi.gov.pl/Slovenia/index.html 

�t�Z���š���Z���‰�‰���v�������•�]�v�������<�†�����v�Z���À�v�M 
�‡ Research group for Geothermal Energy 

�‡ Department for Hydrogeology 
�‡ Department for Regional Geology 
�‡ Geological Information Center 

 
�‡ We applied for an internal R&D project (twice) 

�‡ Development of 3D geological modelling at 
GeoZS 
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Our future goals? 
�‡ Geomodelling and Geothermal Energy �t fluid-reinjection studies and heat-transfer dynamic modelling 
�‡ Geomodelling and structural geology �t PhD student 
�‡ Geomodelling and digital geological mapping �t 3D geological model of a pilot area in the Alps 

 
�‡ GeoDatabase (interoperable digital system to support researchers)  

 
�‡ Geomodelling Task Force 

 

Important lessons 
�‡ ���}�o�o�����P�µ���•�����]���v�[�š���µ�v�����Œ�•�š���v�����Á�Z���š������

geological model is 
 

�‡ Good online 3D Viewer is worth it 
 

�‡ Investors, municipalities and civil 
protection need us 

�‡ but we need to learn how to 
cater them 



 

SWEDEN 



Country update, Sweden 
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Access to SGU information 

Web services at www.sgu.se 
 
Our data is now free of charge �t GeoPackage, JSON, 
GeoJSON, CSV and TIFF 
 
�‡ GeoLagret �t access by order or download 
�‡ Map Viewer �t information from databases 
�‡ Web Map Services (API, WMS) �t access to 

databases in map viewers and mobile apps  
�‡ Archive �t Drill logs etc.  

3D viewer recently removed! 

�����_�ï��-�]�v�À���•�š�]�P���š�]�}�v�_�� 

http://www.sgu.se/


Mineral resources and 3D 

72 

Mining districts: What is their regional geological context in 3D? 

TOOLS: Leapfrog Geo 

DATA & CONCEPT DRIVEN  

Mined for gold (Au) until 1991, but now interesting  
target for copper (Cu) and tellurium (Te) 

�_Enjoy the 7th European 
Meeting on 3D Geological 

Modelling, and I hope to see 
you soon�J�_���� 

Best wishes, Stefan 



3D and Physical planning/infrastructure 

CCS 



 

SWITZERLAND 



Warsaw, 9 April 2025

7th European Meeting on 3D geological modelling

Switzerland
Country Update

Eva Kurmann



Action plan for the digitisation of the geological subsurface

Objectives

Standardised collection and 
digitisation of geological data

Accelerated production of 
nationwide 2D & 3D geodata

Central, public access to geodata

Vision 2030

Digitisation improves knowledge and 
understanding of the geological subsurface

Dynamic data use facilitates multiple 
applications and interdisciplinary combination

Geological data must be up-to-date, reliable, 
sustainable and accessible

Harmonisation of the geological 2D 
vector data (1:25000)
continuous progress

Updated top bedrock map
Regional scale 3D models
unconsolidated sediments

Government mandate 2022 �±2030

regional scale 3D model
Jura Mountains, Alps, Molasse Basin (update)
continuous progress

Alps

Jura GeoMol



Production of nationwide 3D geological models

GeoMol
Update

talk by Lance Reynoldstalk by Lance Reynolds

Tectonic Map of Switzerland, 2024
�����������¶������



Production of nationwide 3D geological models

Tectonic Map of Switzerland, 2024
�����������¶������

Jura3D
2022-2030



Production of nationwide 3D geological models

GeoMol
Update

talk by Lance Reynoldstalk by Lance Reynolds

Tectonic Map of Switzerland, 2024
�����������¶������

Jura3D
2022-2030

SwissAlps3D
2024��2030



Regional 3D Models: Key to Assessing Geoenergy Potential

�� The newly formed process Georesources section at Swisstopo is tasked with potenial analyses
of geoenergy applications ���J�H�R�W�K�H�U�P�D�O�����&�&�6�«�����Y�L�D���©�3�O�D�\���)�D�L�U�Z�D�\��Analyses» (favorability maps)

�� Across the Swiss Molasse Basin, GeoMol provides a very good first-order data basis (depth, 

structure & temperature of potential reservoirs)

�� Elsewhere, such data are needed!  

Depth Map of Top «Muschelkalk» (�6�Z�L�W�]�H�U�O�D�Q�G�¶�Vmost extensive saline
aquifer) as represented by the current GeoMol model

Local favorability mapping for hydrothermal usage in the
Canton Aargau (northern part of the region not yet modelled)



Contact
Eva Kurmann, Swiss Geological Survey - swisstopo
eva.kurmann@swisstopo.ch

Questions and answers



 

The Netherlands  













 
Great 
Britain  





Maps and Models 
for the 21st  

Century 

BGS STRATEGIC PILLAR 
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Recognition that our 
geological maps need 
updating �t risk 
 
 
 
 
This needs resourcing and 
investment �t staff and 
solutions Result �t over 70 new staff 

employed and a clear focus on 
stakeholders and prioritised 
project areas 







 

USA 









 


