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Complement to Figure 1-b

Figure S1. High resolution template-matched catalogue of Herrmann et al.1 a) b-value with fixed number of events1 and with
fixed time window b) Hourly normalised number of events above completeness observed in Basel using the 0.2 day binning. c)
Magnitude of completeness with the fixed number of event and fixed time windows
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Complement to Figure 2

Complement to Figure 2-d and -f

Figure S2. Vertical map of the density of the seismicity averaged over all realisations without a fault (a) and with a fault (b)

Spatio-temporal distribution of the seismicity

Figure S3. Distance-time (RT) plot for one realisation of the base case without a fault (a) and with a fault (b); the size of the
dots is proportional to the magnitude of the events, the color of the dots denotes the b-value assigned to the reactivated seed.
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Spatio-temporal distribution of the b-value at different times

Figure S4. No fault case - Spatial distribution of the change in b-value (averaged over all realisations) at different times, the
"0" reference corresponds to the initial rock/stress properties.

Figure S5. Fault case - Spatial distribution of the change in b-value (averaged over all realisations) at different times. To
highlight the fault the changes in b-value are computed with the non-fault rock/stress properties as reference.

4/13



Complement to Figure 3

Decomposition of the cumulative probability of occurrence of a magnitude 3.5 for the base case
with every single stochastic realisation (thin lines) and the average preferred response (thick
line) for b-value, a-value, probability of occurrence and cumulative probability of occurrence.

Figure S6. Homogeneous base case a) b-value at 0.2 days intervals b) hourly a-value at 0.2 days interval c) probability of
occurrence of a magnitude greater or equal to 3.5 d) cumulative probability of occurrence of a magnitude greater or equal to 3.5.
Fault case e) b-value at 0.2 days intervals f) hourly a-value at 0.2 days interval g) probability of occurrence of a magnitude
greater or equal to 3.5 h) cumulative probability of occurrence of a magnitude greater or equal to 3.5.
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Influence of the total injected volume

Figure S7. Cumulative probability of occurrence of a magnitude greater or equal to 3.5 (a), 5 (b) and 7 (c) for the base case
without fault and fractions of the base case injected volume
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Complement to Figure 6 with higher magnitudes

Similar to Figure 6 for magnitudes 5 and 7 both with (dashed lines) and without fault (solid lines)
for all injection strategies.

Figure S8. Cumulative probability of occurrence of a magnitude 5 (top) and 7 (bottom) event for the different injection
strategies. The solid lines correspond to the homogeneous cases and the dashed lines to the cases with a fault
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Influence of the number of stochastic realisations

Figure S9. Step-increasing injection: temporal evolution of the b-value with different numbers of stochastic realisations
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Stress drop and differential stress modelling

Figure S10. Step-increasing injection: temporal evolution of the b-value with different implementations of the stress drop
(punctual or distributed) both with and without fault (colour-coded)
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Fault build-up

Detail of the steps of construction of a seismogenic hydraulic fault.

Table S2. Average number of events and b-value change between co-injection and natural state of the system for each step of
the fault build-up (fault of permeability k = 10−15m2, placed 100 m from the injection

N̄ ∆b
Homogeneous case 3258 0.2024
Hydraulic fault 3546 0.1829
Hydraulic fault low b-value 3303 0.1809
Hydraulic fault with low b-value and µ 3070 0.1804

Figure S11.1. Step-increasing injection: temporal evolution of the b-value with different level of complexity of the fault
(fixed time-window 0.2:0.1 days). The dashed line denotes when the fault gets reactivated in each case (colour-coded)

Figure S11.2. Step-increasing injection: temporal evolution of the b-value with different permeabilities of the fault (fixed
time-window 0.2:0.1 days).
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Figure S11.3. Step-increasing injection: temporal evolution of the b-value with the fault at different distances (fixed
time-window 0.2:0.1 days).
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Uncertainty on the transient b-value

Figure S12. Base case - transient b-value and associated uncertainty at ±1σ a) One realisation (randomly selected). b)
Average over all 48 realisations. c) Considering a unique catalogue consisting of all 48 catalogues stacked.
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