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Tab. 1  Focal mechanism parameters of M; =2. 8 earthquakes in the study area

AL E AR I 1 HITH 2 P T )
ERRIM ) ey RO Mk sy R s ﬁﬁv1ﬁwﬁv:ﬁ&/ﬂmkﬁ/:?§ if
ki ) GO
1 2009 -02 -15  28.24 112.45 6 2.8 221 41 344 64 98 13 208 57 13 0. 08
2 2009 -02-19  27.74 111.82 7 2.9 21 14 247 80 328 34 169 54 9 0.11
3 2009 -05-15 25.75 113.16 5 2.8 106 45 283 45 195 0 101 88 9 0.44
4 2009 -06 -26  25.75 113.13 2 2.8 284 45 107 45 195 0 96 88 7 0.43
5 2010 -02-19  28.23 112.38 8 2.8 6 70 216 22 105 25 260 63 15 0.07
6 2010 -04 -15  26.39 111.94 9 2.8 90 0 263 90 353 45 173 45 11 0.09
7 2010 -09 =16~ 29.13  109.75 9 3.2 296 20 150 74 231 28 75 60 11 0.09
8 2010 -10-08 ~ 29.10 109.80 6 4.1 130 63 282 30 210 17 68 69 14 0.21
9 2011 -10-16  29.11  109.74 8 3.8 261 32 135 70 206 21 79 57 11 0.18
10 2012 -03 -28  29.23 110.20 8 2.8 270 0 155 90 245 45 65 45 10 0
11 2012 -05-06  28.47 113.32 7 2.9 121 11 321 79 47 34 235 55 12 0.17
12 2012 -05-19  29.72 111.52 5 3.2 167 46 323 46 245 0 155 77 12 0.17
13 2013 -03 -03  25.65 113.64 8 2.9 90 0 250 90 340 45 160 45 10 0.1
14 2013 -03-15  25.64 113.61 10 2.9 70 88 200 4 342 47 157 43 10 0.1
15 2013 -03 -15  25.65 113.59 9 3.2 69 89 195 2 341 46 157 44 11 0.09
16 2013 -03 -15  25.66 113.63 5 3.1 90 0 250 90 340 45 160 45 10 0.1
17 2013 -03 -18  25.66 113.62 6 3.3 90 0 260 90 350 45 170 45 13 0. 08
18 2013 -06 -12  28.23  112.39 3.4 225 38 350 66 102 15 218 58 14 0.14
19 2013 -11-06  28.23 112.40 10 3.1 222 39 342 69 95 17 211 54 12 0
20 2014 -10-21  28.23 112.39 8 2.8 222 29 339 76 89 26 218 52 10 0
21 2016 -01 =30  28.25 112.45 7 2.8 222 39 342 69 95 17 211 54 14 0.07
22 2016 -02 -24  28.55 112.01 7 3.4 23 23 134 81 241 33 21 49 16 0.06
23 2016 -06 -25  28.70 109.30 7 2.9 328 40 183 55 144 71 258 8 6 0
24 2016 -07 -08  25.90 113.05 7 4.1 84 71 290 14 179 32 346 57 13 0.23
25 2016 -07 =13 27.27 111.69 7 3.8 225 90 270 0 315 45 135 45 21 0.14
26 2016 -07 =19  27.68 111.84 8 3.8 33 61 244 33 135 14 268 70 19 0.32
27 2016 -08 -03  28.72  109.37 4 3.3 315 44 170 51 143 72 244 4 8 0.25
28 2016 -08 -04  28.71 109.33 7 3.1 325 35 180 60 130 68 256 13 7 0
29 2016 -08 -09  25.91 113.06 7 3.7 285 10 105 80 195 35 15 55 10 0.2
30 2017 -09 -20  28.22 112.37 8 2.8 221 32 349 69 97 20 224 59 11 0.18
31 2018 -01 -29  29.64 111.49 9 2.9 293 56 157 43 43 7 149 66 10 0.2
32 2018 -05-05  28.26 112.43 5 2.8 358 44 216 53 288 5 186 69 13 0.08
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Fig. 1  Distribution of the faults and the earthquakes in the study area
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Tab.2 Regional stress field in Hunan calculated with two methods
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Fig. 2 Regional stress field in Hunan region (a) and the distribution of P-axis, B-axis

and T-axis (b) obtained by the grid trial method
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Fig. 3 Regional stress field in Hunan region (a) and the 3-D figure of the stress state (b)

calculated by the grid search method
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Abstract

Based on 529 P-wave polarity data of 312 earthquakes and the focal mechanism of 32 earthquakes with magni-
tude over 2. 8 in Hunan and its neighboring region, we obtain the quantitative results and confidence ranges of the
tectonic stress field in Hunan region by using the grid trial method and the grid search method respectively. The
mean stress field calculated by the grid trial method shows that the azimuth of P-axis is 102°, the dip angle of P-
axis is 10°, and the azimuth and dip angle of T-axis are 237° and 76° respectively. The results from the grid search
inversion show that the azimuth and dip angle of P-axis are 100° when confidence interval is 79° —100°, and 5°
when confidence interval is 2° —5°, and the azimuth and dip angle of T-axis are 225° when confidence interval is
204° -225°, and 81° when confidence interval is 81° —82°. According to the results of two stress field algorithms,
the average focal mechanism proves to be reverse fault in Hunan region. The dominant direction of the principal
compressive stress is NWW , and its dip angle is almost horizontal. The dominant direction of the principal tensile
stress is NE — NEE, and its dip angle is large. We analyze the reliability of the inversion results from two algo-
rithms, and compare with the previous study, and prove that the results proposed in this paper is of high reliability.
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