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Environmental Risks

Geotechnical risk (CAU) 

Risk of leakage at natural structures and boreholes (BGR, GEOMAR)

CO2-induced processes in the subsurface and leakage mitigation (GEOMAR) 

Impacts of acoustic noise on harbour porpoises (DMM) 

Submarine Carbon Dioxide Storage in Geological Formations of the North Sea



Hybrid BEM-FEM mit Dipol-Momententensor Formulierung für die 
Berechnung von mikroseismischen Ereignissen
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Beispiel-WEA:
Turbine=125 t

Hub=80 m
Rotor dia.=107 m
Monopile=66 m

Monopile dia.=6 mGeological model: 
30000 m x 25000 m x 3600 m

WindEnergie-Anlage (FEM)CO2 Storage Model(BEM): 
3000 m x 3000 m x 1500 m

Injektionsvolumen         
seismisches Moment

Bruchinit iierung/ 
Fracking
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FE-Modell (400 x 400 x 100 m + 4 WEA)

CO2-Storage BE-Modell
(3000 m x 3000 m x 1500 m)

Simulation Erdbeben
Mw=2.95

M0=3E+13 Nm
Ort x(0, 0, -1100 m)

Ergebnisse der Wellenfeldsimulation 
an der Basis von WEA Strukturen

Materialeigenschaften 
(Jaritz et al., 1991) z.B. Grenzwerte nach DIN 4150-3:

- 0.20 m/s (industrielleGebäude)
- 0.03 m/s (besondereStrukturen)

Vibration
(500x skaliert)

Hybrid BEM-FEM mit Dipol-Momententensor Formulierung für die 
Berechnung von mikroseismischen Ereignissen
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2 Datasets :
A: Project GeoHifi: ~1500 km 2D high-
resolution seismicrefectiondata.
Processing completed�t loadedinto
interpretationsystem

B: Project GeoBasis-3D:  ~100 km² 3D high 
resolutionseismicreflectiondata.
Processing in progress

GeoHifi: High Resolution Reflection Seismic Imaging 
of the Cenozoic Barrier Structures of the West-Schleswig 
Block and the Fluid Migration System of the blowout 
�•�š�Œ�µ���š�µ�Œ�����ZFigge�D�����Œ�[��(MSM97)

GeoBasis-3D: Geophysical Investigations for Barrier 
Structures and their Integrity in the subsurface of the 
GermanNorth Sea by means of 3D-Seismic data (MSM100)

AP3.3 Potential for leakage at natural structures


