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Leading to the Shannon entropy /(7) summing over the microstates (i) or the levels (j):
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Seisms related to the Mw 8.1 Iquique earthquake, on April 1, 2014.
Use the Integrated Plate Boundary Observatory Chile (IPOC) catalog, -

DEFI
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which sets dates: from 2007.01.01 up to 2014.12.31 (Filter #1).

Filter # 2: Seisms within rectangle 18-24S and 68-72W.

List of seisms Mw®6.3 and larger, within these conditions:

Year | Month | Day | Magnitude Latitude | Longitude | Depth
2014 3 16 % 6.6 | -19.95476 | -70.85965 | 17.86
2014 3 17 6.4 | -19.97812 | -70.95194 | 21.09
2014 ¥ 29 6.3 | -19.74193 | -71.03003 | 46.32
2014 4 1 * 8.1 | -19.58927 | -70.94021 | 19.91
2014 4 3] 64| -20.23952 | -70.68120 | 24.34
2014 4 3 * 7.6 | -20.59462 | -70.58543 | 21.96
2014 4 4 6.3 | -20.59444 | -70.70383 | 22.50
2014 4 11 6.3 | -20.70646 | -70.72461 | 20.72
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-20°

'22-72°
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Filter # 3: Seisms with magnitude Mw over 2.2.

log (N)

Magnitude ( M)
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Filter #4: Seisms with depth up to 70 km are left for the analisis

The total number of seisms after the 4 filters is 10640.
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Tsallis entropy has been expressed as S, = 1
q—1

where q has to be evaluated for each system. For our seismic distribution we can assign
a probability p(M;) to each magnitude according to the distribution for the 10640 entries.
Then we can make use of direct relationships from statistical physics:

Mpax Mpax Mpax
S(D) == ) p(My) Log(p(My); D pM) = 1; M=) Mip(M)
Mg Mg Mg

The combination of these three conditions by means of Lagrange multipliers and the
physical conditions imposed by the Gutenberg Richter method can lead to get the value of q

Communications in Nonlinear Science and Numerical Simulation 117 (2023) 106906
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Autores Region q

Sotolongo y Posadas 2004 Sur Peninsula Ibérica (Andalucia) 1,6
Peninsula Ibérica 1,64
California 1,65

Silva et al. 2006 Samambaia - Brazil 1,6
New Madrid - USA 1,63
Anatolian - Turkey 1,71

Darooneh y Mehri, 2010 Irdn 1,78
California 1,81

Telesca 2010 L'Aquila Italia (Periodo 1) 1,48
L'Aquila Italia (Periodo 2) 1,74
L'Aquila Italia (Periodo 3) 1,7

Telesca 2011 California 1,54

Valverde-Esparza etal. 2012 Jalisco (México) 1,7
Michoacan (México) 1,69
Oaxaca (México) 1,63
Guerrero (México)
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i| M Map fi | pi=[i/R
1 2.2 1 0,6 6 0.1200
2 2.3 | 6,3 3 0.0600
3| 2495 5 0.1000
4] 25146 6|  0.1200
5| 2.6 ] 202 2 | 0.0400
0 20 | 22 1 0.0200
[4 2.8 | 23,3 3 0.0600
8 2.9 | 26,3 3 0.0600
9 3.0 [ 29 1 0.0200
10 3.1 | 30,2 2 0.0400
11 3.3 | 32 1 0.0200
12 3.4 | 33 1 0.0200
13 3,5 | 34,3 3 0.0600
14 3.6 | 37 1 0.0200
15 3.8 | 38,2 2 0.0400
16 | 4.0 | 404 4| 0.0800
17 4.1 | 44,2 2 0.0400
18 | 4.3 | 46,2 2 | 0.0400
19 4.6 | 48 1 0.0200
20 1
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