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Movie S1 

Text S1 – Complete derivation of poroelastic equation  

Figure S1 – Velocity model, seismicity & depth sensitivity kernel  

Figure S2 – Seismicity rate for varying space-temporal windows from Gardner & Knopoff 
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Complete derivation of poroelastic equation 

 

Here we present the complete derivation of equation [3] in the main text. 

We consider the following Cartesian system: 𝑥 = 𝐸𝑁𝐸; 𝑦 = 𝑊𝑆𝑊; 𝑧 = 𝑢𝑝. Extensional 

stresses are considered positive. We write the poroelastic relations in a mixed-stiffnes 

formulation 1: 

 

[

𝜎𝑥𝑥 + 𝛼𝑃
𝜎𝑦𝑦 + 𝛼𝑃

𝜎𝑧𝑧 + 𝛼𝑃
] =

𝐸

(1 + 𝜈)(1 − 2𝜈)
[
1 − 𝜈 𝜈 𝜈

𝜈 1 − 𝜈 𝜈
𝜈 𝜈 1 − 𝜈

] [

𝜀𝑥𝑥

𝜀𝑦𝑦

𝜀𝑧𝑧

] 

 

 

where 𝜈 is the Poisson's ratio, 𝐸 is the Young's modulus, 𝛼 is the Biot-Willis coefficient 

and 𝑃 is the pore pressure variation. Setting 𝜀𝑦𝑦 =  𝜀𝑧𝑧 = 0 : 

 

𝜎𝑥𝑥 + 𝛼𝑃 = 𝐸
 (1 − 𝜈)

(1 + 𝜈)(1 − 2𝜈)
𝜀𝑥𝑥 

 

𝜎𝑦𝑦 + 𝛼𝑃 = 𝐸
𝜈 

(1 + 𝜈)(1 − 2𝜈)
𝜀𝑥𝑥 

 

𝜎𝑧𝑧 + 𝛼𝑃 = 𝐸
 𝜈

(1 + 𝜈)(1 − 2𝜈)
𝜀𝑥𝑥 

 

and 

 

𝜀𝑥𝑥 =
 𝜎𝑧𝑧 + 𝛼𝑃

𝐸𝜈
(1 + 𝜈)(1 − 2𝜈)

 

 

Assuming that 𝜎𝑧𝑧 (overburden stress) does not change with time and that 𝑃 

corresponds to a ∆ℎ change in elevation of the unconfined karst aquifer's water table 

and a hydraulic head change of 𝜌𝑤𝑔∆ℎ: 

 

∆𝜀𝑥𝑥 =
 𝛼𝜌𝑤𝑔∆ℎ

𝐸𝜈
(1 + 𝜈)(1 − 2𝜈)
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Figure S1. Velocity model, seismicity & depth sensitivity kernel:  Surface waves sensitivity kernel, dashed 
line represent the level of Caposele Spring (417 m  a.s.l) : a) P-wave (black line) and S-wave ( blue line) velocity 
model 2 ; b) histogram of depth of earthquakes; c-d) Surface waves sensitivity kernel 3 at 0.5 Hz (green line) 
and at 1.0 Hz (purple line); e) Scattered body waves sensitivity kernel for coda wave time lapse 30 s for two 
different free paths : 10 km (blue dashed line) and 100 km (red dashed line).  

 

Figure S2. Seismicity rate for varying space-temporal windows from Gardner & Knopoff 4. 
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