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¢  From the European GeoMol project

Germany Bavaria . Czech Republi Brno

Baden-
uerttemberg ’

France .
Vienna

1 Iow resolutlon model of prOJect area
5 hlgh resolutlon models in pilot areas
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Radical, efficient, unstoppable... (ball's speed may reach 297 km/h)
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L+ Collaboration framework

University of Basel
Swiss Geological Survey (Lead)

University of Fribourg

University of Bern ; h

-

Conditions
- Contractual basis

- Freedom of methodologies and
infrastructure

Musée géologique VD

— A i
Funding partners
- Swiss Confederation (4), cantons (7)
- Industry (2)

-

Other partners:

- Research: 1

University of Geneva (& BRGM) _ Industry (data supply): 2

- Data supply: Swiss Confederation (1),
cantons (9), Swiss Federal Railways

Federal Office of Topography swisstopo
Geological data June, 16th 2016
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Standardized equipment

© AFP/Getty Images

Federal Office of Topography swisstopo
Geological data June, 16th 2016 7



O

Data sets provided (1/5). Seismics

- ~6'000 km 2D seismics
- 7 horizons interpreted
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U Data sets provided (2/5): vint

Interval Velocity [m/s]: Dogger

CP08 T, Cua
o
46009750 Y4550
Chy2 458
Sechyi 4616
1656

CP_VD01
g

Horizon Outcrops

= & TOMM
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= @ vgDo = M SubalpM
Value -

M High : 6000 = M Cret

™ Low: 2000 = M BCen



Data sets provided (3/5): Drill holes

2'55?'000

2'65?'000

2'75?‘000

1'26?'000

1'16?'000

~50’000 drill holes for shallow modelling
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2'756'000



Data sets provided (4/5). Wells
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Confédération suisse Office fédéral de topographie swisstopo T ey i L
Confederazione Svizzera Ufficio federale di topografia swisstopo Y W —— e e “ 1‘} Geo Mol
Confederaziun svizra Federal Office of Topography swisstopo 3 Assessing subsurf tentials of the Alpine Foreland B
), i :55ing subsurface potentials of the Alpine Foreland Basins
| | 0 1 0 20 40 sy | for sustainable planning and use of natural resources
Swiss Geological Survey 73
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U Data sets provided (5/5): Misc. data

InfoGeol

~40‘000 Datensatze ol : : i

*  Bohrungen : S et l ‘ M‘. 1, Kressbronn
«  Karten ¥ ot AP, =% '

*  Profile

 etc

L3 129 Tatel11, Or
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L+ Deliverables recelved

GeoMol CH

Detailmodell
1:50'000

Modell BE
Uni. Bern

iy,

Modell FR
Uni. Fribourg

Il Major Fault Zones

Modell VD

Musée cant. VD N

A

Modell GE
Uni. GE (& BRGM) -

M - R W

June, 16th 2016
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Modell LCA-CH
AUG (Uni. Basel)

Upper Freshwater Molasse (OSM)
Upper Marine Molasse (OMM)
Lower Freshwater Molasse (USM)
Lower Marine Molasse (UMM)
Base Cenozoic

Top Upper Malm

Top Lower Malm

Top Dogger

Top Lias

Top Keuper

Top Muschelkalk

Base Mesozoic
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Quality check
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Boundary: |
Interpreted Line & Intersections

cMp 28 48 68 88 108 128 To1487 168 188 ° 208 228 248 T 268 288 308 318 T 348
Shot 120 130 140 150 160 - 10 180 100 200 210 220 230 240 250 260 270 280
1 ! ! ! 1 1 !

Intersecting Lines

I | Il
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Boundary Example 2
Misfit along seismic line

30000.0 m 40000.0 m S0000.0 m

a0000.0 m

Join Boundary — Sourthern Section

3000.0m -

2000.0 m 5

_ SP 360 SP 256
JoinBoundary_LG-AUG

1000.0 m

0.0m ~
-1000.0m - dzis+30-140m. v

R dZis+140-300m. %
f 1
-2000.0 m - - - - o I A |
~3000.0m 1 More detail in next slide
-4000.0 m -
A BCen
-5000.0 m 4
\

Vertical exaggeration: 4x

)

1

-6000.0 m -

intersect the geometry of the boundary line and result in gaps on the profile.

-7000.0m 5

8000 m
o ———

Along this portion of the join boundary, the gridded horizon surfaces do not fully

Note: In this profile, Interpretation A horizons are well-tied, Interpretation B BCen is not well-tied.

S5E

>

B BCen

30000.0 m 40000.0 m 50000.0 m

60000.0 m
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@ BCen Velocity Grid Difference (dV)

Lines 83SEO1R & SEAG750004 (gridded horizon surfaces, Vave on boundary line)

10000.0m 20000.0m 30000.0m 40000.0m 50000.0m
6000.0m 153 —p

6
Cen v2015082
5000.0m - Vave B " dV =263 m/s

_____———— VaveBCen v20150116

4000.0m -

3000.0m -

2000.0m -

Join Boundary

1000.0m -

-1000.0m -

-2000.0m -

-3000.0m -

-4000.0m -

-5000.0m + ﬂ

10000.0m 20000.0m 30000.0m 40000.0m 20000.0m
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@  Velocity dZ Contributions

45000.0m 50000.0m

1400.0m -
1300.0m -
1200.0m - dZ (Observed) = A — B (non well-tied horizon elevations)
1100.0m -
1000.0m -
900.0m -
800.0m -
700.0m -
600.0m +~
500.0m
400.0m -
300.0m -
200.0m -
100.0m -
0.0m

-100.0m -
-200.0m -
-300.0m -
-400.0m 17
-500.0m -
-600.0m -
-700.0m -
-800.0m -
-900.0m -

dZ=331m

-1000.0m
-1100.0m
-1200.0m -

-1300.0m -
ST EEN \ertical exaggeration: 5x
-1500.0m -

~1600.0m 4000 m

20000.0m

45000.0m
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¢  High-resolution model — Detalils

Base Cenozoic NN
o S e The Born anticline

Top Lower Malm
Top Dogger

Top Lias
Top Keuper
Top Muschelkalk noch nicht modelliert

Base Mesozoic
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+ Conclusions

Collaborative 3D modelling can work

It’s @ matter of definitions and prescribed workflows

QA and QC must be defined well in advance

Deliverables & formats must be defined well in advance
Inexperience of all partners sometimes hindered adequate solutions

The referee should not be part of a team!



Keep on modelling —and have fun!

Questions and answers

Contact:
robin.allenbach@swisstopo.ch
roland.baumberger@ swisstopo.ch
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