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Effect of Earthquake Triggering in Fujian by the Taiwan
Strong Earthquakes Based on Coulomb Stress Changes
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Abstract: Considering the coseismic dislocation and postseismic viscoelastic relaxation effect, the paper
quantitatively calculated Coulomb stress effect of Ms=7.0 strong earthquakes in Taiwan regions on some M;=4.0
earthquakes in Fujian region by using the layer crust model. This result shows that strong earthquakes in Taiwan
regions had a very small effect on M, =4.0 earthquakes in Fujian region. This effect did not reach the triggering
threshold in large degree and had no triggering effect. The main reason is that the distance between the strong
earthquakes with Ms=7.0 in Taiwan regions and earthquakes with M;=4.0 in Fujian region is too far. Although
relation between the Taiwan strong earthquakes and Fujian earthquakes can not be depicted by triggering
effect, it can be seen as “synchronous active period” through the M-T of the area of the Taiwan and Fujian

region. When the level of the background stress state in the large scale area is high, M;=7.0 strong earthquakes
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in Taiwan regions and M; =4.0 earthquakes in Fujian region would be active synchronously. Under the

circumstances, either of Ms=7.0 earthquakes in Taiwan regions or M; =4.0 earthquakes in Fujian region could

first occur.

Keywords: Coulomb stress change; Triggering of earthquake; Strong earthquakes in Taiwan region
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Fig.1 Schematic diagram of the Burgers mode
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Table 1 Focal mechanism solutions of earthquakes with M =7 in Taiwan region since 1976

. HEZEL TITAT 1 ‘ i) 11\
WA (FE-H-H) 28/(°) £6EE/(°) B HEAm  FEIA/() BUA/(C) EaLA(°) EMY(C) Wif/(°) BalfI(°)
1 1978-07-23 12140  22.20 73 28.9 5 61 69 224 36 123
2 1978-12-23  122.10  23.40 7.0 20.7 239 53 158 343 72 39
3 1986-11-15  121.81  24.02 73 33.2 33 57 92 210 33 87
4 1990-12-14  121.63  23.76 7.0 17.5 17 68 84 212 23 104
5 1994-05-24  122.50  24.10 7.0 15 245 87 -66 343 24 -172
6 1994-06-05  121.70  24.80 7.0 20.6 3 84 -157 270 67 -6
7 1994-09-16  118.50  23.00 7.3 15 256 35 -116 107 59 -73
8 1996-09-06  121.90  21.50 7.1 30.8 11 52 75 214 41 108
9 1999-09-21  121.10  23.70 7.6 21.2 37 25 96 211 65 87
10 1999-09-21 12090  23.70 7.0 19.8 246 89 179 336 89 1
11 2002-03-31  121.10  24.40 75 39 77 63 72 292 32 121
12 2003-12-10 12140  23.10 7.0 25 10 51 69 221 44 113
13 2006-12-26  120.60  21.90 72 19.6 329 61 -98 165 30 -76
x2 EEHXME
Table 2 The earthquakes selected in Fujian region
HEF KRR
HoS FIRI(E-A-H) =M, LET/(°) £EE/(°) TETAI/(°) /) EEIICe)

TRIEIT S 2007-03-13 49 117.73 26.72 87 87 -37

R 2007-06-12 4.0 117.62 24.93 71 51 155

(EIE S oS 2007-08-29 4.6 117.77 25.48 168 80 -10

fiRTE v/ 2008-03-06 4.1 118.67 26.37 299 64 -78

R 2008-07-05 4.7 117.83 24.6 219 63 -170

SRR 2009-03-23 43 119.9 25.42 33 87 -16

fEAEE 2013-09-04 5.0 118.75 25.63 140 82 -167
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Fig.2 The distribution of earthquakes (M;=4.0) in Fujian region and earthquakes (Ms=7.0) in Taiwan region
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Table 3 The medium model of multi-layered crust
B4 R V, /(km-s™) Vs /(km-s™) p/ (km-m™) 1 /(Pa-s) M /(Pas)
. 5 5.4 3.1 2 600 -
12 6.0 3.45 2 650
- 8 6.4 3.7 2 900 5.0x10" 1.0x10%
5 6.8 3.9 3000 5.0x10" 1.0x10%
T HmE - 8.0 4.57 3 300 0 1.0x10%
x4 ECHATHITELER
Table 4 The results of Comb stress changes calculated
e BRI HEE %EF\ AR ﬂcﬁm@ﬂﬁzfm%‘%ﬂﬁmg‘ ‘
iyl B =) =53 KA KB KA SRR Ul
1 1978-07-23 7.3 -0.000 018  0.000 049  0.000 078 —0.000 005 -0.000 102  0.000 105  0.000 072
2 1978-12-23 7.0 0.000 048 -0.000 082 —0.000 072 0.000 039 -0.000 043 —0.000307  0.000 074
3 1986-11-15 73 -0.000 343  0.000 292  0.000 194  0.000 012  0.000 391  —0.001265 —0.000 592
4 1990-12-14 7.0 -0.000 092 0.000 12 0.0001  —0.000 018 0.000 124  0.000 115 —0.000 145
5 1994-05-24 7.0 -0.000 047  0.000 035  0.000 017 —0.000 011  0.000 038 —-0.000 199 —0.000 846
6 1994-06-05 7.0 -0.000 074 —0.000 085 —0.000 139 —0.000 003 -0.000 089 -0.001 855 —0.000 473
7 1994-09-16 73 0.000 368  0.000 314 —0.000 031 0.000 479  0.006 224  0.000 188 —0.000 562
8  1996-09-06 7.1 -0.000 025 0.000 025  0.000 038 —0.000 007 -0.000 035 0.000 063  0.000 05
9  1999-09-21 7.6 -0.000 907  0.000 913  0.000 786 —0.000 227 0.001 114  0.001 764 —0.000 154
10 1999-09-21 7.0 0.000 166 -0.000 282 —0.000 227 0.000 111  —-0.000 247 -0.000 866 —0.000 37
11 2002-03-31 75 -0.000 853 0.000 275  0.000 065 0.000 109  0.000 559 -0.006 637 -0.002 7
12 2003-12-10 7.0 -0.000 039  0.000 083  0.000 082 —0.000 007 0.000 034  0.000 178  0.000 093
13 2006-12-26 72 0.000 003 -0.000 007 —0.000 029 0.000 002 -0.000 015 -0.000 051 —0.000 005
Rt oik -0.001 813 0.001 652 0.000 862  0.000 474  0.008 353 —0.008 767 -0.005 558
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