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es empiricas de la sismologia

Omori (1894)

las réplicas de un sismo de
decrece de acuerdo a esta ley
9y 1.8, t, es el tiempo de
 réplicas y el factor A(m)

mdad de tiempo dﬁes la frec
0, de sismos de magnitud mayor o igual

Relacion de Utsu y Seki (1954)

itmo del area de réplicas (S en km?)
: magmtud M.



empiricas de la sismologia, cont.

e mégnitud y energia (1956)

e ondas superficiales Ms y la
ismicas fue propuesta por

bokawa (1969)

esla magnitud del sismo.



Logarithm of the frequency
against the time and adjusted
Gutenberg-Richter
relationships. The black point
with M=8.5 is an adjusted
value.




Qaxaca region
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Mw=7.5
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Mw=7.8

1970 1975 1980 1985 1990 1995 2000

Earthguake number against time Ms > 4.3, Oaxaca region. The earthquakes depth is less or equal to 60 km, and they
are located between 15.0 - 17.5°N, and 95.5 - 98.0°W, since January, 1, 1969 to June, 30, 2001. The number of events
is 108 and the average annual frequency is 3.4 earthquakes per year.



Michoacan region
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1970 1975 1980 1985 1990 1995 2000

Earthguake number against time Ms > 4.3, Michoacan region. The earthquakes depth is less or equal to 60 km, and they
are located between 16.5 - 19.5°N, and 101.0 — 103.5°W, since January, 1, 1969 to June, 30, 2001. The number of
events is 122 and the average annual frequency is 4.0 earthquakes per year.



Jalisco-Colima region

11 Jan 1997

30 Abr 1986
Mw=6.9

1970 1975 1980 1985 1990 1995 2000

Earthquake number against time Ms > 4.3, Jalisco-Colima region. The earthquakes depth is less or equal to 60 km, and
they are located between 17.8 - 19.8°N, and 103.0 — 105.8°W, since January, 1, 1969 to June, 30, 2001. The number of
events is 72 and the average annual frequency is 2.4 earthquakes per year.



(Guerrero region

|
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Earthqguake number against time Ms > 4.3, Guerrero region. The earthquakes depth is less or equal to 60 km, and they
are located between 16.1 - 17.8°N, and 99.3 — 101.1°W, since January, 1, 1969 to June, 30, 2001. The number of events
is 92 and the average annual frequency is 3.5 earthquakes per year.
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1-D N parts, scaled by ratio r = 1/N
2-D N parts, scaled by ratio r = 1/N'/2
3-D N parts, scaled by ratio r = 1/N'/3

GENERALIZE

for an object of N parts, each scaled down
by a ratio r from the whole

NrP=1

defines the fractal (similarity) dimension D

D =-log N
log 1/r







r

Fig. 3. Double-log graph of N versus r a slope D=-1 .64. The box
lengths used were 2.5, 5.0, 7.5, 10.0 and 12.5 km.




directamente. Los datos de la fuerza constituyen una serie de tiempo F(t,) para i = .,n, donde n es
el niimero de datos, se dice que ocurri6 un deslizamiento al tiempo # cuando F(#,) F(f_,) y se define
la amplitud de deslizamiento como A(t;) = F(t;) - F(t;.,).

Figura 1. Diagrama experimental para el sistema bloque-resorte. a) bloque de aluminio, b) sensor de
fuerza, c) lija, d) placas de vidrio, e) balines de acero, f) moto reductor y g) cuerda de nylon.
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Figura 2. Gréfica de la fuerza sobre la celda de carga en funcion del tiempo para una lija de calibre 220.
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Ing-block model. Olami, Feder and Christensen (OFC) model.

The total force exerted by the springs on a given block (ij)

The redistribution of forces after local slip at position (i, j) due to the

force on one of the blocks is larger than the maximal static friction

éF_+_: Fi-: Fi',
MoK, 42K, + K, Y1t

K
éFij+1: 2 Fij
2K + 2K, + KT

:72Fi,j’

Redistribution redefines the forces in the nearest-neighbor blocks, and
further slips can occur, causing a chain reaction (synthetic earthquake).

time sequence OFC model
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magnitude
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Curnulative seismicity

log10{t)

Distribution of synthetic earthquake magnitude and
duration times in a 100x100 system with open boundary
conditions, 5 x 10° events, and cumulative synthetic
seismicity. The structure of the stair-shaped plots can be
seen when we plot less events. The fitting with a straight







OFC model, n=100, alpha=0.225, th=243
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OFC model, n=100, alpha=0.225 th=3
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The earthquake epicenters for three regions with different y-values, the central region
with y = 0.10 and two lateral regions with  y = 0.245, 10,000 events, most epicenters
concentrate in the region with y = 0.10, but when we do a cutoff to eliminate the
seisms with less magnitude, we find that the events of great magnitude tend to
concentrate in the regions with great y-values. It was obtained when we take away
the events less than 1/16 of the event with maximum magnitude.




Cumulative

Size of event (arbitrary units)
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Cumulative seismicity, first fractal model, sixth order.
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Statistical distribution of the frequency logarithm and the magnitude for a synthetic Power law for the statistical distribution of the events duration, third model, seventh order.
seismicity pattern obtained with the second model, sixth order.
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CUADRO 2. INDICIOS FI{SICOS PARA LA PREDICCION SISMICA
Etapas precursoras :
Etapa IV
Parametros Terreri'lotos
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sesultados: Sismo, sept. 15 1995
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