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Tth European Meeting on 3D Geological Modelling
“New frontiers and challenges in geomodelling”

@ To be or not to be findable

— results of the first stage
of the GSEU 3D geomodels inventory

Dana Capova, Pavla Kramolisova, Maria Mancebo, Olga Moravcova, Urszula Stepien, Romana Suranova, Leticia Vega

The project is co-funded by the

Polish Ministry of Education
and Science under the CZECH .y . . A Funded b

: : AN "+ 3 Instituto Geoldgico SATN - v
program entitled ,International LY EEE#E‘EICM S v Minero de Espana 1% the European Union

Projects Co-funded”



Map of salt structures with p

Spatial model of a potential salt pillow in the Ztotow area

atential new Lipka salt pillow |Dadle: & Marek 1998; (rapowsk, 2024 |-modified
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Polish Geological Institute
National Research Institute

pgi.gov.pl

Hew Lipka salt pillow bottom
Blrvadicn timss [ms]

Map of the top of the potential new Lipka salt pillow in 30 Map of the bottom of the potential new Lipka sah pillow in 30

The depth of the top of this pillow can be set based on the horizons
interpreted from seismic data at valuesfrom approximately-1700 [ms]
to approximately-1750 [ms], while the depth of the bottom of this pillow
can be set at values from approximately -1900 [ms] and approximately -
2000 [ms].

The newly identified potential salt pillowis estimated to be located at a
depth of approximately 2,900 to 3,700 meters.
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Strategies for Enhancing Communication and Visualization of 3D
Geological Models adopted at the Servizio Geologico d’ltalia

Patrizio Petricca, C. D"Ambrogi, M.P. Congi, L. Tomassetti, E. Roccatello, G. Castorina, F. Clemente

T e

i fohidvas o - CARTA GEOLOGICA D'TTALIA

.- lecal scale 3D model - completed

| 'ocal scale 3D model - work in progress

] regional scale 3D model - completed
™

The Servizio Geologico d'ltalia (SGI) supported by the Next Generation EU
project GeoSciences IR, is working to enhance the accessibility,
understanding, and diffusion of 3D geological models. Effective

communication of 3D models requires an integrated approach that
combines the collection of the models, their interactive visualization, and
l the production of communication resources to significantly improve their

diffusion to a wide range of stakeholders, including researchers,
government agencies, professionals, but also to non-experts. S s e s
y - “New frontiers and challenges in g delling”
Warsaw 8-11 April 2025




Utilizing Modern 3D Visualization Techniques for Communicating BGR
Geological Mode|s Heidrun L. Stick, Stephan Steuer @

Federal Institute for Geosciences and Natural Resources
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« Current public outreach
status

« Best practices, advantages,
and challenges

S
* On-site Demonstrations:
.
« Augmented Reality
« Virtual Reality
* Minecraft
oo
A f-}t?:‘:lm:,!.‘.‘.-l' AD wodel of a salt EidsE The currenty availavle 37 wodels 1
diopir from +the German North | [EEONS Tem im Winecraft were created for | 388 ¥ifv)
Seta, treated as angwmented -_,_ii'i"i N } cted :;k-zii domes Fro;(n ~ " 7
reality. we developed our models tential (erman North
using the giga-systems Sea' project (www.gpdnde)

software. The app 4nd our

models stored there are



7th (X How to harmonize and/or combine
3D geological models of different scale and purpose ?

European Meeting — 2

on 3D Geological Modelling

Warsaw

Cookie-cutting

3D Geological | ",,"V :
Models

Marianne B. WIESE

’ﬁ‘ &— { 2 BOGDANKA & GiGa \S GEOSC m FOR ENVIRONMENTAL PROTECTION
D\ : AND WATER MANAGEMENT
POLAND25.EU mfgs\/qtemg ...by 1¢GIS




3D model of Intrasudetic Synclinorium( SW Poland)
for use in geothermal prospecting and modelling

* 3D structural model in Petex Move

* Part of the Geothermal Atlas of the Sudetes and
Their Foreland project

* Based primarily on archival borehole data and =
serial geological maps =
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* Model is supposed to help with
determining the geothermal potential

of the area by:
* Estimation of the depth of boundary between Jis X
sediments and crystalline basement Vil e —— N
*  Estimation of thickness of individual L] e Exm:w““'“’ WA
lithostratigraphic units with - e W
ifferi ' ety —1 m — N
differing thermal properties L) o B
* Assist in design and interpretation of — vl g
N B Fot S — - I R — S ¥
surveys

*  Estabilishing an unified fault framework

*  Serving as a domain for FEM numerical modelling

 _J



Web-based 3D geological model viewers for open viewing accessibility:

Case study for southern Ontario, Canada
( ﬁ} =—\/= Matolepszy Z., Hillier, M., Clark, J., Logan, C.E., Ponchio, F., Szrek, D., and Russell, H.A.J

OGSR Library

Location Great Lakes Basin

- | S Ontaric Model Area
} (110,000 km?)
Kay Bedrock Landforms

Corden-Na
—\‘ Ew'mpmmpm“

1\/ Niogere Escarpment
|~ Devonian Escarpments

Complete 54 layer -
lithostratigraphic model viewed Geo3D web visualisation
Ordovician to Devonian Outcrop  Lithostratigraphy from the west over Lake Huron  htips://geo3d.pai.gov.pl/Ontario/index.html
Al *w' *’9*,.,!1”7»:"? it =
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Multiresolution method for web-based Web-based streaming of complete 3D geological
streaming of large-scale 3D geological models. riodel:ot souihiemOniahe:




3D modelling for subsurface policy needs

» 4 challenges for 3D modelling to strengthen subsurface management policy

1. Flexible visualisation for
subsurface management 2. Data

heterogeneity and 3. Derisking
appraisal in blind 4, Fault mode!s and
il psates zones hazard analysis

Altough the local
detail (e.g. from 3D
cubes) cannot be
integratedin the
regional model, the
tectonic style&
concepts recognized
in the detailed data
helps deciding on
regional structures

Explore seismic attributes (e.g.
AVO) to predict reservoir

potential > parametrized
models for layers with low

2\ < ;
/(( Viaanderen M 2 data density outcome of for example
iIs omgevin e Vi3dMS L .
s m Kennisscentrum geomechanical modelling

tectonic style + assumptions made
in fault model determine largely the

Onderarond



A 3D Geological Model of the Morsleben
repository in Germany: BGR
Modelling complex intra-salt deformation @

Manuela C. Stehle'*, Christian Dresbach’, Joachim Behlau’
'Federal Institute for Geosciences and Natural Resources (BGR), Stilleweg 2, 30655 Hanover, Germany
*manuela.stehle@bgr.de

* Low-/medium-level radioactive waste
* Decommission planned:
» 3D geological model needed

i
7= FERSEEFEEG

* Software: AutoCAD based openGeo (Bicad) Modifed after Stehle etal 203
* Challenges:
» Complex folding within salt body —

» Brittle deformation of anhydrite
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BG B!.:FNDESGESELLSCHAFT % CEom -
FUR ENDLAGERUNG :
Modified after Stehle et al. 2023,

Federal Institute
www.bgr.bund.de/EN for Geosciences and

09.04.2025

Natural Resources



Stage |

Data Collection

selecting study area
collection of topographic
archival maps from the years
1883 and 1958
georeferencing and
digitalizing contour lines
adding boreholes from
Engineering Geological
Database (BDGI)

Stage Il

2D Analysis

visualizing Digital Elevation
Model (DEM)

creating and visualizing
Archival Digital Elevation
Models (ADEM)
calculatingthe DEM of
difference (DoD)
establishingthe cross-
sectional lines

comparison of geomorphon
maps from years: 2024, 1958
and 1883

P

Stage 1

3D Analysis

representing borehole data in
3D scene

creatingvoxel 3D ground
model

comparison of cross-sections
of 3D model to the old
morphology lines

discussing the importance of
usingarchivalmapsin
building 3D ground models




@ Bundesamt
: fibr die Sicherheit

Uncertainties in Geological 3D-Models:
A Challenge in the Search for a Repository for
HLW Disposal in Germany

The 3 phases of the site selection procedure

a A~
o i i ol

Parliament vote Parlia rne-"nt vote Parliament vote
> za - Further Questions:
- - - s
s ol *  How many data are enough?
oo \ ‘* ; L
2 - N s = . ] . How to visualize and
y -k . Ir::entifif:;tinn Surface Underground . communicate uncertainties
.blank map of possible exploration exploration Decision fora :
siting regions P Site for the public?
Phase1 Phase 2 Phase 3

. Which methods for verifying
uncertainties in 3D models are
i v
Start: 2017 Phase 1 Phase 1 ? ? 2046 - 2074 already In use?
Part1: 2020 Part 2: 2027

. Is it possible to derive a

We would like to discuss: degree of certainty?
Tvpes of Uncertainties and Methods to identify them

. . ae . What role could Al play in
« Aleatoric uncertainties e
+ Epistemic uncertainties rEdnEling FlPin A 2

epistemic uncertainties?
Saite £ Dr. Ute Maurer-Rurack, Maik Schilling, BASE, Berlin, Germany



IR | s Testing tTEM capabilities

}’ﬁr"—yfg GEOLOOGIATEENISTUS . . . .
- for geological mapping in Estonia

Parnu area Kunda area

Tavo Ani
Warsaw, 09.04.2025



Challenges of 3D geological and geothermal models of the

. . . GeoZS
northeastern Slovenia (Pannonian Basin) % o
David GERCAR, Simona ADRINEK, Andrej LAPANJE, DuSan RAJVER, Jure ATANACKOV, Nina RMAN
[ -

W 60-65
. > 65

Regional geotherntal aquifer of the Mura formation - DELTA FRONT
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S Enhancing 3D geological models: Regional geological IBCR

> mapping with a planned 2D seismic survey in Brandenburg ma2X =

LAND Landezamt fiir Bargbau,
BRANDENBURG

Geologie und Riohstofi
Brandenburg

 About 100 km new state-funded 2D
seismics

 Data acquisition in late 2025

- Targeting fault zones
- Rotliegend (maybe basement?)
—> Insights for geothermal applications

02.06.2025 © LBGR | Abt. 2/ Dez. 24| Poster Madness | 7th European Meeting on 3D Geological Modelling



Regional structural models - challenges and limitations. An example from Szczecin Trough (NW Poland)
Michat MICHNA, Marta TOMASZCZYK, tukasz NOWACKI, tukasz SMAJDOR and Ewa SZYNKARUK
- Polish Geological Institute - National Research Institute Q

- Upper Cretaceous B s T e R 5. = G TR SRER A L
—cﬁpt:n.,n = A e ,/\)'—'"“f:y{’_":- Tk
© - Lower Cretaceous - T

Stratigraphy preparation o
Seismic interpretation

Challenges and limitations

* Inconsistent borehole coordinates

* Mismatched coordinate systems

» Divergent stratigraphic nomenclature

* Incomplete or outdated seismic data

« Mixed time and depth domain data

» Limited access to recent interpretations

* Integration of legacy models

Workflow

» Georeferencing and digitization
of archival data

* Well tops and checkshots preparation

» Seismic interpretation

* Time to depth conversion

* Legacy models incorporation t

* Structural surface building

» Fault framework modeling

» 3D gridding
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Panstwowy Instytut Geologiczny
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Panstwowy Instytut Badawczy

panstwowa stuzba geologiczna

pgi.gov.pl

Archival data usage

Process automatization

Image to SEG-Y conversion
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Harmonization of 3D models in poor exploratory scenarios based on the integration of
geological, gravimetric, petrophysical and seismic data; a case study in the Pyrenees

Toro, R.12; Izquierdo-Llavall, E.2¥; Casas, AM.'2; Rubio, F.M.%; Ayala, C.#; Martin-Leon, J.%; Clariana, P.2?; Soto, R.2*; Santolaria, P.%; Mochales, T.2%

Rey-Moral, C.%; Navas, J.%; Pueyo, E.L. 22 (*) and the 3DGeocEU WP6 Team Ro Si beth Toro

b

Vintage Seismics Gravimetry & petrophysics

Gravimetry, petrophysics, vintage seismics
and balanced sections; What else?

«
»
-
x
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' Basement cut offs

Basement depth




. . . . - e Tor Belgiun -
Building a Lithotectonic Framework for Belgium ..~
Jan WALSTRA (1), Jef DECKERS (2), Nicolas DUPONT (3), Anthonie HELLEMOND (4), Alain
HERBOSCH (5), Johanna VAN DAELE (6) and Kris PIESSENS (1) o ﬁ.“"’
Lithotectonic units (LTUs) m:n'MRT!'.

* building blocks of regional geology, each with distinct history
* effective concept for organising geologlcal information

* often 1ll-defined or conflicting interpretations

The lithotectonic framework approach

* LTUs defined and bounded by limits 1n time and space

* organised 1n standardised data models and vocabularies

* linked to maps or 3D models for visualisation and communication
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