
HAL Id: hal-02290848
https://hal-brgm.archives-ouvertes.fr/hal-02290848

Submitted on 18 Sep 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Statistical analysis of microseismicity during the
stimulations at Soultz-sous-Forêts (France) EGS site

Hideo Aochi, Sabrine Ben Rhouma, Thomas Le Guenan, Julie Maury

To cite this version:
Hideo Aochi, Sabrine Ben Rhouma, Thomas Le Guenan, Julie Maury. Statistical analysis of micro-
seismicity during the stimulations at Soultz-sous-Forêts (France) EGS site. DEEPEGS Symposium
2019, Nov 2019, Orléans, France. �hal-02290848�

https://hal-brgm.archives-ouvertes.fr/hal-02290848
https://hal.archives-ouvertes.fr


For Symposium DEEPEGS (7-8 November 2019). Poster preferred.  

Statistical analysis of microseismicity during the stimulations at Soultz-sous-Forêts (France) EGS site.  

 

H. Aochi, S. Ben Rhouma, T. Le Guenan, J. Maury (BRGM) 

 

Monitoring the microseismicity according to the fluid injection is necessary for assessing better the 

reservoir behavior at Enhanced Geothermal System or other subsurface exploitation. Mechanical 

modeling is helpful, but it is still difficult to consider all the aspects due to the limits of numerical 

frameworks and poor knowledge of certain model parameters. We then alternatively aim to analyze 

the statistically microseismicity to follow the temporal evolution linked to the injection operation. 

Earthquakes occur due to any loading forces (regional stress accumulation and/or pore pressure 

increase). On the other hand, once an earthquake occurs, it redistributes the stress in the 

surrounding and leads to other earthquakes (called ‘aftershock’). We need to distinguish them. In 

seismology, statistical models have been developed and successfully applied in various seismicity in 

the world, including Epidemic-Type Aftershock Sequence (ETAS) model (e.g. Ogata, Ann. Inst. Statist. 

Math, 50:379-402, 1998). We apply the ETAS model on the microseismicity for the 1993 and 2000 

stimulation experiments at Soultz-sous-Forêts EGS site (Alsace, France). Thousands earthquakes in 

the published catalogue (Data Center for Deep Geothermal Energy; https://cdgp.u-strasbg.fr/) allow 

us to analyze the temporal change of the seismicity rate. Among the five model parameters in ETAS 

model, some parameters are too sensitive to decide reliably, however our analyses show an 

important launch of the seismicity rate at the beginning and a gradual decrease with time. This is 

qualitatively consistent with the observations.      
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