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Abstract: This paper defines an index called “concentration ratio of P axis dis-
tribution” used for analyzing the variation of focal mechanisms of small earth-
quakes before moderate-strong earthquakes. And then based on the focal mech-
anism solutions of earthquakes in southern California in the period of 1981—
2011, this paper investigates the seismogenic stress field of small events concen-
trating on the local tectonic stress field before eight main shocks (My==6.0) in
the southern California. The results show a phenomenon that the “concentra-
tion ratio of P axis distribution” has a minimum was observed before seven
earthquakes, that is, the seismogenic stress field of small events concentrates
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on the local tectonic stress field. It provides a method for the risk prediction of
moderate-strong earthquakes.

Key words: concentration ratio of P axis distribution; focal mechanism solution;
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1 8 My=6.0 ( Global CMT, 2012)
Table 1 Parameters of eight My ==6. 0 earthquakes used in this study (after Global CMT, 2012)
(GMT) P T B
Mw
- - / / /e /o /e I /o /o o o
1 Laguna Salada 1987-11-24 01.54:20.5 33.02 115.69 6.0 305 90 180 350 0 260 0 98 90
region
2 Superstition 1987-11-24 13:16:11.5 33.02 116.00 6.5 133 78 178 357 7 88 10 232 78
Hills
3 Joshua Tree 1992-04-23 04:50:29.5 34.07 116.52 6.1 81 87 —1 36 3 306 1 189 87
4 Landers 1992-06-28 11:57.53.0 34.65 116.65 7.3 341 70 —172 203 20 296 8 47 69
5 DBig Bear 1992-06-28 15:05:39.6 34.27 117.24 6.5 318 88 178 3 0 273 3 93 87
6  Northridge (T) 1994-01-17 12:31:03.5 34.44 118.64 6.6 278 42 65 205 6 97 73 297 16
7 Hector Mine 1999-10-16 09:46.59.2 34.71 116.27 7.1 336 80 174 201 3 292 11 98 78
8 Baja California  2010-04-04 22:41:09.2 32.31 115.39 7.2 223 84 —2 178 6 88 3 331 84
Freed (2007) .
123° W
1 1981—2011 My =6.0
(  Global CMT, 2012). 1
Fig. 1 Distribution of the earthquakes with My ==6. 0 from 1981 to 2011 in southern
California of United States (from Global CMT, 2012) used in this paper.
The numbers of earthquakes correspond to those listed in Table 1
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Fig. 5 Calculation results of “concentration ratio of P axis distribution” for the No. 1 (left) and
No. 2 (right) earthquakes in southern California of United States
For each panel, the top one shows seismogenic stress field of main shock taken as the given field, the second to the
eighth subfigures show the stress field NNW10°(350°), NNW5°(355%), N(0°), NNE5°, NNE10°, NNE15° and NNE20°
as the given field. respectively. The bottom one gives the M~ for the main shock (Mw==1.5) in the area with radius
250 km centered. Different lines show different radii. The yellow areas show time interval with “concentration

ratio of P axis distribution” reducing. The red arrows show the occurrence time of the main shocks
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Fig. 6 Calculation results of “concentration ratio of P axis distribution” for the No. 3 (left) and No. 4

(right) earthquakes in southern California of United States. All the illustrations are the same as Fig. 5
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Fig. 7 Calculation results of “concentration ratio of P axis distribution” for the No. 5 (left) and No. 6

(right) earthquakes in southern California of United States. All the illustrations are the same as Fig. 5
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Fig. 8 Calculation results of “concentration ratio of P axis distribution” for the No. 7 (left) and No. 8

(right) earthquakes in southern California of United States. All the illustrations are the same as Fig. 5
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Table 2 The duration of c-value (concentration ratio of P axis distribution) decreasing and the time

internal from the minimum of c-value to the occurrence time of the main shock

My

c

/mo
1 6.0 1986-10—1987-05 1987 1987-11-24 12
2 6.5 1986-10—1987-05 1987 1987-11-24 12
3 6.1 1991-08—1991-11 1991-10 1992-04-23 7
4 7.3 1991-08—1991-11 1991-10 1992-06-28 9
5 6.5 1991-08—1991-11 1991-10 1992-06-28 9
6 6.6 1994-01-17
7 7.1 1999-04—1999-07 1999-05 1999-10-16 5.5
8 7.2 2009-05—2009-08 2009-07 2010-04-04 9
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