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On 11 November 2019, the Le Teil Mw4.9 earthquake occurred in southeast France, in the vicinity
of a surface quarry. We focus this work on the effect of hydraulic recharge linked to the infiltration
of meteoric water in the fault zones in the period preceding the earthquake. In the reference
simulation, we used the in situ soil moisture at 30 cm depth (Berzéme station) as surface
boundary conditions.

We describe first the local 3D fault system from an updated geological model and the boundary
conditions that are used to calculate the pressure variations at depth using a double permeability
model.

The movement of moisture in partially-saturated media is then simulated by the Compass code (1)
during the period 2015-2019. A maximum overpressure takes place near the junction of the three-
fault system at around 1,200 m depth. Moreover, the calculated increase in pore fluid pressure is
maximum during 2015-2019 just before the earthquake of 11 November 2019. Additionally, the
surface soil moisture (SSM) data acquired by the SMOS satellite (2) are used to extend the study
period between 2010 and 2015.

A sensitivity study carried out on the main hydraulic parameters allows us to estimate that the
overpressure linked to the hydraulic recharge of the fault system is between 0.7 and 1 MPa at
about 1200 m depth before the seismic event.

Finally, we compare this result with the maximum Coulomb stress change linked to the mass
withdrawal from the surface quarry over the two past centuries (3). The conclusion is that the
hydraulic effect is about two and a half times larger than the cumulative effect of the mechanical
stress release due to the mass removal from the surface quarry.
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