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Abstract; Referring to the earthquake catalogues produced by the Yunnan Re-
gional Seismic Network, and setting the seismic strain energy as a scale of the
seismic energy release, this paper conducts a nonlinear simulation for the pre-
cursory earthquake-sequences based on the accelerating strain release model. In
the period from 1966 to 2013, 115 earthquakes with Ms=5. 0 occurred in Yun-
nan region. Among them, 79 events are characterized by accelerating strain re-
lease, accounting for 69%. And 28 events are featured as decelerating strain re-
lease, accounting for 24%. The strain releases of the rest eight events account-
ing for 7% fail to show the features of acceleration or deceleration due to the
less seismic data. As to the precursory earthquake sequences whose main shocks
belong to the single-shock type, the ones whose earthquake strain releases are
accelerating, or the ones lacking seismic data, are far more than the ones whose
strain releases are accelerating. As to the precursory earthquake sequences
whose main shocks belong to the strike-slip type, the ones whose earthquake
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strain releases are accelerating are 15% more than the ones whose main shocks
belong to the normal-fault type, or 15% more than the thrustfault type ones.
The searching radius has an inverse relation with the duration of the precursory
earthquake sequence. The simulated results for the precursory earthquake-
sequences indicate that the error of the main shock’s magnitude is 0. 30, and

the error of the main shock’s occurrence time is £0. 5 year.

Key words: accelerating strain release; power exponent; mid-short term predic-

tion; Yunnan region
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1

Table 1 Parameters of main shock events and simulation results

R/km Atg/a AM;
- - m

1 1966-01-31 5.1 3.0 0.18 120 0.23 0. 50 0.68 +

2 1966-02-05 6.5 3.5 0. 10 300 0.28 0. 39 0.25 *

3 1966-09-18 5.6 3.0 0.08 280 0.13 0.67 0.54 +

4 1966-09-19 5.4 3.0 0.23 210 0.18 0.17 0. 36 -

5 1966-09-23 5.0 3.0 0. 20 180 0. 30 0.61 0.29 —

6 1966-09-28 6.4 3.4 0. 20 270 0.13 0.12 0.43 -

7 1966-10-11 5.2 3.0 0.28 130 0.15 0.24 0.43 —

8 1967-11-04 5.0 3.0 0. 26 250 0.22 0.57 0. 25 *

9 1968-03-16 5.1 3.0 0.27 50 0. 45 0.22 0.43 -
10 1968-06-13 5.2 3.0 0. 57 210 0. 36 0.03 0.18 *
11 1969-02-09 o. 4 3.0 0.21 220 0.40 0.51 0.32 —
12 1970-01-05 7.8 4.8 0.14 300 0. 10 0.28 0.07 *
13 1970-02-07 6.2 3.2 0.28 130 0.28 0.07 0. 46 -
14 1970-07-31 5.4 3.0 0.21 60 0. 35 0.12 0. 36 -
15 1971-02-05 5.8 3.0 0.22 60 0. 30 0.08 0.25 -
16 1972-01-23 5.6 3.0 0. 10 70 0. 37 0.14 0.71 +
17 1973-03-22 5.5 3.0 0.14 290 0.28 0.63 0.32 —
18 1973-04-22 5.1 3.0 0. 26 70 0. 36 0.13 0. 54 +
19 1973-06-01 5.0 3.0 0.48 50 0. 36 0.14 0. 86 +
20 1973-08-16 6.3 3.3 0.23 90 0.17 0. 26 0.93 +
21 1974-05-11 7.1 4.1 0. 04 230 0.47 —0.33 0.50 +
22 1975-01-12 5.4 3.0 0. 54 60 0.45 —0.03 0. 82 +
23 1975-07-09 5.3 3.0 0. 26 80 0.29 0.13 0. 96 +
24 1975-09-04 5.0 3.0 0.74 30 0. 38 —0.17 0. 54 +
25 1975-10-28 5.7 3.0 0. 25 170 0.12 0.18 0.93 +
26 1976-02-16 5.8 3.0 0.28 90 0.18 0.11 0.96 +
27 1976-05-29 7.3 4.3 0.43 280 0. 39 —0.33 0.75 +
28 1976-10-09 5.3 3.0 0. 36 40 0. 39 —0.01 1. 00 +
29 1976-11-07 6.7 3.7 0. 34 260 0.41 —0.22 0.93 +
30 1977-03-17 5.4 3.0 0. 20 100 0. 20 0.27 0. 96 +
31 1978-05-19 5.1 3.0 0.27 60 0.25 0.03 0.71 +
32 1978-09-10 5.8 3.0 0. 20 130 0. 39 0. 33 0.93 +
33 1979-03-15 6.8 3.8 0.27 160 0. 30 0.09 0.79 +
34 1979-08-09 5.0 3.0 0.18 30 0.27 0.05 0.25 -
35 1980-02-02 5.8 3.0 0. 35 40 0. 39 —0.07 0. 86 +
36 1980-06-18 5.8 2.8 0.15 130 0. 20 0.11 1. 00 -+
37 1981-05-22 5.0 2.5 0. 60 190 0.18 0. 36 1. 00 +
38 1981-07-07 5.4 3.0 0. 39 50 0.43 —0.06 0. 89 +
39 1981-09-19 6.0 3.0 0.19 120 0. 31 0.29 0.93 +
40 1982-02-20 5.0 2.5 0.18 80 0.22 0.23 0.79 +
41 1982-07-03 5.4 2.5 0. 54 40 0.51 —0.10 0.43 -
42 1982-10-08 5.1 2.5 0.22 180 0. 10 0.52 0. 82 +
43 1982-10-27 5.8 2.8 0. 10 270 0. 36 0. 31 0. 39 -
44 1982-12-28 5.3 2.5 0.27 40 0. 34 0.12 1. 00 +
45 1982-12-28 5.4 2.5 0. 35 50 0. 31 0. 00 0. 86 +
46 1983-05-26 5.1 2.5 0.21 120 0.18 0.57 0.21 *
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. R/km Ati/a AM;
47 1983-06-04 5.0 2.5 0. 30 250 0.12 0.55 0.93 +
48 1984-04-07 5.1 2.5 0. 04 170 0.13 0.40 0.21 *
49 1984-04-24 6.3 3.3 0.15 80 0.17 0.03 0.93 +
50 1985-04-18 6.2 3.2 0.24 110 0.32 —0.01 0. 64 +
51 1985-09-02 5.4 2.5 0. 36 30 0. 26 —0.05 0. 36 -
52 1986-03-13 5.4 2.5 0.51 40 0.53 —0.02 0.11 —
53 1986-07-10 5.0 2.5 0.21 30 0.31 0. 10 0.29 —
54 1986-10-07 5.2 2.5 0.22 40 0.25 —0.02 0.68 +
55 1987-05-18 5.0 2.5 0.19 80 0.19 0.51 0.96 +
56 1987-09-26 5.0 2.5 0.21 270 0. 10 0. 64 0.82 +
57 1988-01-10 5.5 2.5 0.19 160 0.19 0. 49 0. 89 +
58 1988-04-15 5.4 2.5 0. 50 130 0.29 —0.01 0.75 +
59 1988-08-15 5.0 2.5 0.21 280 0.11 0.62 0.54 +
60 1988-11-06 7.4 4.4 0.15 130 0. 38 0.08 0. 46 —
61 1989-02-10 5.1 2.5 0. 25 80 0.24 0.31 0. 82 +
62 1989-09-20 5.0 2.5 0. 20 30 0.09 0. 16 0. 46 -
63 1991-04-12 5.1 2.5 0. 36 40 0.25 0.13 0.93 +
64 1991-07-01 5.0 2.5 0. 27 50 0. 24 0.37 0. 86 +
65 1992-12-18 5.4 2.5 0.29 50 0. 44 0.12 0. 54 +
66 1993-01-27 6.3 3.3 0.22 150 0. 37 0.15 0.75 +
67 1993-02-01 5.3 2.5 0.19 30 0.41 —0.03 0.75 +
68 1993-07-17 5.6 2.6 0.29 60 0. 26 0.02 0. 86 +
69 1993-08-07 5.4 2.5 0. 20 120 0. 10 0.22 1. 00 +
70 1993-08-14 5.5 2.5 0.12 150 0.09 0.41 0.96 +
71 1994-09-19 5.2 2.5 0. 24 290 0. 10 0. 70 0.57 +
72 1994-12-30 6.0 3.0 0.18 50 0.29 0.11 0. 96 +
73 1995-02-18 5.1 2.5 0.33 190 0.14 0. 56 0.79 +
74 1995-05-12 5.1 2.5 0. 20 240 0. 05 0.51 0.68 +
75 1995-07-12 7.3 4.3 0.09 70 0. 39 0.27 0.79 +
76 1995-10-24 6.5 3.5 0.33 110 0.42 —0.15 0.82 +
77 1996-02-03 7.0 4.0 0.24 120 0.47 —0.23 0.82 +
78 1996-06-13 5.0 2.5 0.43 120 0.03 0. 04 0.75 +
79 1997-01-25 5.1 2.5 0. 49 120 0.08 0.15 0.71 +
80 1998-11-19 6.2 3.2 0. 20 210 0. 04 0.09 0. 89 +
81 1998-12-01 5.1 2.5 0.21 40 0.42 0. 00 0.82 +
82 1999-11-25 5.2 2.5 0.73 50 0.42 0. 34 0.43 -
83 2000-01-15 6.5 3.5 0.22 80 0. 24 —0.01 1. 00 +
84 2000-01-27 5.9 2.5 0. 30 60 0.21 —0.11 0.57 +
85 2000-08-21 5.1 2.5 0.22 180 0. 06 0.08 1. 00 +
86 2001-03-12 5.0 2.5 0.13 210 0. 04 0. 33 0.25 —
87 2001-04-12 5.9 2.9 0.14 300 0.02 0.25 0.75 +
88 2001-05-24 5.8 2.8 0.19 160 0. 31 0.21 0.96 +
89 2001-07-10 5.3 2.5 0.23 100 0.10 0.19 1. 00 +
90 2001-07-15 5.1 2.5 0.21 100 0.07 0.03 0.43 —
91 2001-09-04 5.0 2.5 0. 30 280 0. 04 0.21 0. 50 +
92 2001-10-27 6.0 3.0 0.15 140 0.24 0.28 1. 00 +
93 2003-07-21 6.2 3.2 0.21 40 0. 40 —0.17 0. 64 +
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R/km At/a AM;
- - m

94 2003-08-21 5.0 2.5 0.28 140 0.06 0. 20 0.61 -+

95 2003-11-15 5.1 2.5 0.33 140 0.23 0.02 0.57 +

96 2004-08-10 5.6 2.6 0.22 140 0.26 0. 35 0.93 +

97 2004-10-19 5.0 2.5 0. 20 30 0. 30 0. 34 0.68 -+

98 2004-12-26 5.0 2.5 0.19 90 0. 34 0. 27 0.25 *

99 2005-01-26 5.0 2.5 0.23 40 0.33 0.09 0.43 —
100 2005-08-05 5.3 2.5 0.21 170 0. 26 0.56 0.75 +
101 2005-08-13 5.3 2.5 0.16 80 0.05 0.03 0. 64 -+
102 2006-01-12 5.0 2.5 0. 20 200 0.06 0.09 0.71 +
103 2006-07-22 5.1 2.5 0.19 280 0.21 0.50 0. 86 +
104 2007-06-03 6.4 3.4 0.14 80 0. 44 0.15 0.18 —
105 2008-03-21 5.0 2.5 0. 47 220 0.09 0. 30 0. 46 —
106 2008-08-21 5.9 2.9 0.49 90 0.43 —0.06 0. 64 +
107 2008-08-30 6.1 3. 0. 30 60 0.48 —0.24 0.32 —
108 2009-07-09 6.0 3.0 0.31 240 0. 38 0. 25 0.79 +
109 2009-11-02 5.0 2.5 0.32 50 0.33 0.09 0.11 *
110 2010-02-25 5.1 2.5 0.16 230 0.13 0.75 0.68 +
111 2011-03-10 5.8 2.8 0.19 40 0.05 0.00 0. 86 +
112 2012-06-24 5.7 2.7 0.19 50 0.39 0.08 0. 14 —
113 2012-09-07 5.7 2.7 0.48 50 0. 20 —0.27 0.18 —
114 2013-03-03 5.5 2.5 0.53 100 0. 26 —0.22 0.46 —
115 2013-08-31 5.9 2.9 0.22 50 0.42 —0.16 0.79 -+
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