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Tendency judgement of M, =6. 8 earthquake in San Andreas fault

LI Yingjie, YAN Junping, TANG Baoqi, WANG Wenjing
(College of Tourism and Environmental ,Shaanxi Normal University ,Xi’ an, Shaanxi 710062 ,China)

Abstract ; Natural disasters, especially earthquakes, characterized as sudden, disastrous and difficult to predict.
Therefore, to have an accurate judgement on the tendency of this disasters is of great theoretical and practical
significance. Based on the seismic data (M, =6.8) in San Andreas Fault area, the signal intensity of strong
earthquakes tendency was analyzed and judged by using the methods of commensurability information. The
author also applied butterfly structure diagram and commensurability structure system to analysis the earthquake’
s spatiotemporal symmetry and prove the reliability of the forecast result. To reveal how the astronomical factors
effect strong earthquake activities, the paper analyzed the connection between strong earthquakes and Sunspot
activities, the change of Earth’s rotation speed. The results show that; The seismic in San Andres Fault has
good commensurability. The signal showed earthquake will occur in 2017 is strong with the random probability of
55.6% . Furthermore, the butterfly structure diagram and commensurability structure system verified this
judgement. In recent 115a, the epicenter showed a “ Northwest-Southeast” symmetrical swing migration
phenomenon, and the next earthquake is very likely to occur in the southeast. The years when the Earth rotation
rate have a significant change is more likely to occur strong earthquakes, and most strong earthquakes occurred
in the years that sunspot number reached to its maximum.

Keywords : strong earthquake; commensurability; epicenter migration; trend judgment; physical mechanism;
San Andreas fault
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Fig. 1 The plate tectonics and the spatial distributio:

n of historical earthquakes in San Andreas fault
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Table 1 The M =6.8 earthquakes sequence data

in San Andreas Fault

Fe  MWUEREN /N ZE/CW RIRGEE/km B M,
1 1902/03/22 35 - 120 — 6.9
2 1906/04/18 37.75 -122.55 10 7.7
3 1915/10/03 40.5 -117.5 — 7.6
4 1922/01/31 40.7 -125.553 15 7.2
5 1923/01/22 40. 487 -125.324 15 7.1
6 1927/11/04 34.915 -121.031 15 7.0
7 1934/12/31 32.685 -115.761 15 7.1
8 1940/05/19 33.222 -115.697 15 7.1
9 1952/07/21 34.927 -119.06 15 7.3
10 1968/04/09 33.157 -116. 194 15 7.0
11 1980/11/08 41.11 -124.3 17.3 7.3
12 1989/10/18 37.11 -121.77 11. 4 6.9
13 1991/08/17 41.748 —125.586 6.7 7.1
14 1992/04/25 40. 35 —124. 068 18.5 7.2
15 1992/06/28 34. 184 -116.532 11.1 7.3
16 1994,/09/01 40. 381 -125.776 10. 1 7.0
17 1999/10/16 34.515 - 116. 435 5.1 7.2
18 2005/06/15 41.2 -125.98 9.9 7.2
19 2010/04/04 32.297 -115.278 4 7.2
20 2014/03/10  40. 8287 -125.134 16.6 6.8
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Fig.2 The framework of strong earthquake tendency judgment
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Table 2 Ternary commensurability expressions of seismioity

in San Andreas
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2017 4 Y7 +Y17 -Y4 =Y20=2017 Y16 +Y18 - Y14 =Y20 =2017
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Fig.3 The Butterfly Structure of M, =6. 8 earthquakes in San Andreas fault area
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Fig.7 The relationship between the events of M =6. 8 earthquakes in San

Andreas fault area and the ten years ups and downs of earth rotation

200
180

4

K BH BT AN HUSSN
2 28R E 3
T T T T T T

I
(=)
T

\
N

{

f

20 |
[

1 /
w/ ]
1 =~ 0 f 1 1 1

\
{
N

\ i
'- SR
H \ i N
i i H AN
H r~ 1 1 H Y
! LY 1] ] H A
1 gy ol ! i -
' [ 1 I H |
i \ il ' b
{ i H \ H |
H 4 ! (R | 1 1 i
i L H vt | H
1 i (Y i l 1 ! H
! : \ i \ ' i ! 7
H H ' ! [ t H Y L
i ‘ i i 3 [ ! \ It
\ i H H v ! ) ! \ i
' ' i H Vol \ ! i 1
\ 1 | H t ! 4 ! \ 1
L \. ' i \
g ) [ ] '
\ ] N 1 i
\ \ J W H
\ v Vi i
; \/ N \Yi \
Vv Y dJ Y \
v \ /]
1 1 1 ~ 41

A
]

A

X
5!
[=]

[ —
<

& 8

o L 6.6
1900 1908 1916 1924 1932 1940 1948 1956 1964 1972 1980 1988 1996 2004 2012
F4

ERBAHRE M, =6.8 MESXMARFHMBEX S

Fig.8 The correspondence between M =6. 8 earthquakes in San Andreas fault area and the Sunspot number



- 62 - BRYETN A ¢ 35 [ 3% 22 TR S I SR R O Sl AL A B RO ST

2016 4F

TER U B XTIV S AR o 4 R 2 B R AT e A e K R
G B WA AF A ABAE 0y, i R R AR B 42. 11% 5 38 5%
2 R AT R BH BT 16 B B T B B AR AR IR Z, B3k
3] 26. 32% , 1M1 K PR 11 8l b T Bt 2 A AR R AR
0 5.26% o HRAE A FH B 715 2 11 48 & 0 i ML A, 2%
LA U W 2R R Ok e AR SR R 15 S f i A AR 4y 2017
AT 1E 2B B J] SO0 UG AL BRSO, 0 — 2B 5 T R A HI T Y
AlRETE

®3 XHEEBEBINARMEEEEGHRENRBR LA

Table 3 The frequency of earthquake events in different

stages of the solar activity
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