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Seismic sequence with 12 Ml>2 events (4 Ml>3 ) close to the city of Strasbourg (France)

Dalmais et al. (2022)
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Two seismic swarms
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~5 km

Northern swarm
Wells GT1 and GT2 –

Vendenheim/Wantzenau

Activity : March 2018 – Nov. 2022

Catalog BCSF-RéNaSS :
• 3 eq M >3 ( Mlv 3.9 on 26/6/2021; 

Mlv 3.6 on 4/12/2020; Mlv 3.3 on 22/1/2021)
• 11 eq 2<M<3
• 23 eq 1.5<M<2
• 309 eq M<1.5

Southern swarm
Strasbourg/Roberstau

Activity : Nov. 2019 – Apr. 2020

Catalog BCSF-RéNaSS :
• 1 eq M >3 (Ml 3.0 on 12/11/2019)
• 3 eq 2<M<3
• 17 eq 1.5<M<2
• 105 eq M<1.5

4th induced seismicity workhop - Shatzalp18-21/03/2025



4

N
or

th
er

n 
cl

us
te

r
So

ut
he

rn
 c

lu
st

er

Seismicity From 2018 
(BCSF-RENASS)
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Rapport Phase 1 du CE créé en 
appui à l’administration sur la 
boucle géothermique GEOVEN -
26 Avril 2022  - Préfecture du Bas-
Rhin, France18-21/03/2025

5 km 6 months

Schmittbuhl et al, 2021



Clustering and b-values
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Minetto et al, 2025



Geological context
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MeshIt [Cacace & Blöcher, 2015]

Jacquey, A.B. & Cacace, M. (2017)

3D THM modeling

THM modelling
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‘Mesured’ 
stresses

Observed
stresses

Surrugate model – parameter inversion

120mW/m2

Conductive heat flux: 77mW/m2

Clauser&Villinger, 1990

conductive
regime

convective
regimeCronenbourg

T profile

Soultz
T profile

Cronenbourg

2e-16m2

5.5e-15m2

5.5e-15m2

2e-16m2

k



18-21/03/2025 4th induced seismicity workhop - Shatzalp 9

2e-16m2

5.5e-15m2

5.5e-15m2

2e-16m2

k

1e-18m2

1e-18m2

1e-18m2

1e-18m2

k

Full model – Hydro-thermal circulation
and Coulomb Stresses

+ influence of fault kink



~10 day delay between
GT1 well and the southern
cluster
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Fluid injections -
observations

[ Schmittbuhl et al, 2021]18-21/03/2025
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Fluid injections -
modelling

~10 days

Rapport Phase 1 du CE créé en appui à 
l’administration sur la boucle 
géothermique GEOVEN - 26 Avril 2022  -
Préfecture du Bas-Rhin, France

Hutka et al, 2025



Conclusions

• 4-year sequence of induced seismicity associated with the Vendenheim 
deep geothermal project, France

• Remotely triggered seismicity (5km from the wells) – delayed max 
magnitude 6 months after shut-in

• Variations in b-value more spatial than in temporal (inherited structures)
• THM modelling suggests that deep hydro-thermal circulation influences 

large scale variations in Coulomb stress around the site (along the targeted
fault) – also influence of fault geometry (kink)

• THM modelling supports that the pressure diffusion process is responsible
for the timing of the triggering

• Implications for hazard assessment and mitigation (importance of 
exploration)
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