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starts when one fault element has a slip rate larger than 0.1 m/s and stops when the slip rate of all the elements 199 

slip drops below 0.01 m/s. 200 

We additionally simulate SEAS on each individual isolated fault included in the Southern and Central Apennines 201 

networks to determine their reference behaviour in the absence of stress interactions with other faults. These 202 

simulations use the same parametrization as the full fault network simulations described above. 203 

3.2 Fault network and seismic cycle characteristics 204 

To quantify the effect of across-strike faults, we compute an across-strike interaction index (𝐴𝐼) for each fault 𝑖 205 

as: 206 

𝐴𝐼𝑖 = ∑
1

𝑠𝑖𝑗
𝑗≠𝑖    (1) 207 

where 𝑗 are the indices of other across-strike faults, 𝑠𝑖𝑗  is the across-strike separation between fault 𝑖 and fault 𝑗 208 

(see Appendix C for a detailed definition of the separation between faults). The inverse weighting 
1

𝑠𝑖𝑗
 ensures that 209 

faults that are closer contribute more to the index than those farther away. Faults with a larger number of across-210 

strike interactions have a higher across-strike interaction index. We focus on across-strike density since previous 211 

work (Rodriguez Piceda et al., 2025a) showed that across-strike interactions dominate over along-strike 212 

interactions at comparable distances. 213 

To characterise the complexity of seismic cycles, we compute three metrics: the coefficient of variation of 214 

recurrence times of individual faults (CVTr), the normalised number of partial ruptures (Np’) and the coefficient 215 

of variation of rupture lengths (CVRL’).  216 

CVTr is calculated as: 217 

𝐶𝑉𝑇𝑟
=

𝑠𝑡𝑑(𝑇𝑟)

𝑚𝑒𝑎𝑛(𝑇𝑟)
   (2) 218 

where Tr is the distribution of time intervals between consecutive events on the same fault. CVTr = 0 indicates 219 

strictly periodic seismic cycles; 0<CVTr<0.5, strongly periodic; 0.5≤CVTr≤1, weakly periodic;  CVTr = 1 indicates 220 

that event timing is random and independent of other events; and CVTr > 1 implies event clustering (Boschi et al., 221 

1995).  222 

Np’ is calculated as: 223 

𝑁𝑝′ =  
𝑁𝑝

𝑁 (𝑊𝑠/𝐿∞)

𝑁𝑝

𝑁 
√

𝐿∞

𝑊𝑠
   (3) 224 

where 𝑁𝑝 is the number of partial ruptures, 𝑁 the total number of events for each fault, 𝑊𝑠 the seismogenic width 225 

and 𝐿∞ the nucleation length (Eq. A5) introduced by Rubin and Ampuero (2005).  226 

𝐶𝑉𝑅𝐿
′ is calculated as: 227 

Text Box
We request a revision of Equation (3) defining the normalized number of partial ruptures Np’. Specifically, we propose replacing
Np' = Np / (Ws / L_inf)
with
Np'' = (N / Ncyc) * sqrt(L_inf / Ws).
Where Ws is the width of the seismogenic zone and L_inf the characteristic length defined by (Rubin and Ampuero, 2005). The original formulation contained an error in the way the normalization by Ws / L_inf was applied. According to Equation 6 of (Cattania, 2019), the total number of earthquakes is given by
N = C * sqrt(Ws / L_inf) * Ncyc,
where C is a constant of order 1 and Ncyc is the number of earthquake cycles in the catalog.
Using this relationship, the previously defined quantity Np' can be written as
Np' = (L_inf / Ws) − (L_inf / Ws)^(3/2) / C,
which shows that the physical meaning of Np', as originally defined, is not clear.
We therefore propose defining instead
Np'' = (Np / Ncyc) * sqrt(L_inf / Ws).
Substituting Cattania’s relation yields
Np'' = C,
a constant that does not depend on Ws / L_inf and may depend only on fault geometry. This revised definition isolates the geometrical contribution to the number of partial ruptures after accounting for the effect of nucleation size, which better reflects the intended physical interpretation.
We have recalculated the values using this revised definition and find that the positive trend between the across-interaction index and the number of partial ruptures remains unchanged. Consequently, the conclusions presented in the manuscript are unaffected.
We therefore request permission to update Figures 12 and F1, as well as Table F1, using the recalculated values.
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 762 

Figure F1: relationships between fault network geometry, described by the across-strike interaction index 763 
(AI), and (a-b) coefficient of variation of recurrence times (CVTr), (b-c) number of partial ruptures (𝑵𝒑′) 764 

and (d-e) coefficient of variation of rupture lengths (𝑪𝑽𝒓𝒍
′) for faults in the Southern and Central 765 

Apennines. AI index corresponds to a depth of (a,d,e) 0 km and (b,d,f) 15 km. 766 

 767 

Table F1: Leave-one-out Spearman’s correlation coefficients (mean, standard deviation, minimum, 768 
maximum) for relationship between across-strike interaction index (taken at 0 km, 7.5km and 15km) and 769 
coefficient of variation of recurrence times (CVTr), number of partial ruptures (𝑵𝒑′) and coefficient of 770 

variation of rupture lengths (𝑪𝑽𝒓𝒍
′) for faults in the Southern and Central Apennines 771 

Depth (km) metric Mean ρ Std ρ Min ρ Max ρ 

Southern Apennines + Central Apennines 

0 

 

CVTr 0.72 0.05 0.64 0.85 

𝑁𝑝′ 0.4655 0.08 0.3442 0.5873 

𝐶𝑉𝑟𝑙
′ 0.50 0.09 0.37 0.67 

7.5 

 

CVTr 0.84 0.03 0.80 0.90 

𝑁𝑝′ 0.7368 0.0506 0.6859 0.8582 

𝐶𝑉𝑟𝑙
′ 0.71 0.06 0.64 0.78 
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15 

 

CVTr 0.70 0.06 0.62 0.81 

𝑁𝑝′ 0.6957 0.0608 0.6549 0.8575 

𝐶𝑉𝑟𝑙
′ 0.66 0.07 0.57 0.75 

Southern Apennines only 

0 

 

CVTr 0.82 0.13 0.70 1.00 

𝑁𝑝′ -0.0840 0.5042 -0.402 1.000.80 

𝐶𝑉𝑟𝑙
′ 0.87 0.05 0.80 0.90 

7.5 CVTr 0.40 0.42 -0.20 1.00 

𝑁𝑝′ 0.0428 0.5444 -0.2040 0.801.00 

𝐶𝑉𝑟𝑙
′ 0.56 0.17 0.40 0.80 

15 CVTr 0.65 0.23 0.40 1.00 

𝑁𝑝′ 0.0428 0.5444 -0.2040 1.000.80 

𝐶𝑉𝑟𝑙
′ 0.75 0.10 0.60 0.90 

Central Apennines only 

0 CVTr 0.09 0.28 -0.43 0.43 

𝑁𝑝′ 0.0025 0.2427 -0.3720 0.3166 

𝐶𝑉𝑟𝑙
′ -0.84 0.06 -0.94 -0.77 

7.5 CVTr -0.27 0.25 -0.71 0.14 

𝑁𝑝′ 0.1335 0.2223 -0.0926 0.6026 

𝐶𝑉𝑟𝑙
′ -0.56 0.20 -0.89 -0.31 

15 CVTr 0.18 0.27 -0.31 0.54 

𝑁𝑝′ -0.3107 0.1823 -0.0926 0.6026 

𝐶𝑉𝑟𝑙
′ -0.70 0.12 -0.89 -0.54 
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