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Fig. 2  Histograms are shown for the nodal plane paremeters of focal mechanism solution
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Tab. 1  Results of stress field inverted in the Beijing — Tianjin — Hebei region (only give the grids with results)
Tk 25 o o, il o "
A Rl
(PR 25 Jifisi/ (°) fifa/ (°) s/ (°) fBiff/ (°) Jifsifas (°) ftffi/ ()
00 -99.72 7.78 80.46 82.22 -9.72 0.03 0.24
(36.5°N, 113.5°E) -113.40 ~ -87.40 -81.30~76.20 -99.50 ~260.10  8.60 ~89.50 -20.90 ~3.00 -45.00~14.40  0.03 ~0.61
10 -112.20 2.23 19.71 86. 66 157.70 2.48 0.33
(36.5°N, 114.5°E) -121.30 ~ -102.90 -29.00~43.60 -160.20 ~199.00  46.30 ~90.00 148. 80 ~168. 40 -9.60 ~44.40 0.03 ~0.61
01 53.13 9.50 -117.85 80.38 143.38 1.48 0.18
(37.5°N, 113.5°E)  43.50 ~62.30 -65.50~76.90 -297.20 ~62.10  13.10 ~90.00 135.30 ~152.90 —-6.30 ~41.70 0.02 ~0.47
11 67.27 13.87 -137.21 74.82 -24.23 6.05 0.44
(37.5°N, 114.5°E) 56. 80 ~76. 10 -26.70 ~37.50 -316.40~42.70 52.00~89.90 -34.90~ -15.80 -43.70~16.70 0.11 ~0.68
21 64.26 15.75 —-155.91 69.74 -29.29 12. 41 0.32
(37.5°N, 115.5°E)  23.70 ~225.70 -67.30~86.30 -335.10~22.20 -8.30~89.50 -49.95~ -9.30 -44.40~43.10 0.01 ~0. 86
02 -10.82 83.53 —125.38 2.70 144.34 5.88 0.14
(38.5°N, 113.5°E) -188.90~168.70 -2.40~89.70 -303.20~11.70 -85.50~88.80  131.40 ~157.00 —8.70 ~41. 60 0.01 ~0.49
12 58.36 29.32 -137.83 59.68 -35.62 7.05 0.30
(38.5°N, 114.5°E) -118.40~233.70 -48.70~86.40 -317.80~41.10 -25.40~89.50 -53.70~ -20.90 -41.10~25.50  0.01 ~0.75
22 64.52 33.69 -115. 14 56.30 154. 63 0.16 0.32
(38.5°N, 115.5°E) -100.20 ~241.70 -52.40~88.40 -295.10~64.20 -26.80~89.50 135.60~194.00 -29.50~45.00  0.01 ~0.91
32 -112.16 35.01 56.93 54.49 154.21 5.16 0.20
(38.5°N, 116.5°E) -289.40 ~60.20 -49.00~87.70 -122.30~235.90 -23.20~88.70 137.90~169.30 -12.40~42.20 0.01 ~0.64
03 -58.56 83.12 61.07 3.41 151.42 5.96 0.27
(39.5°N, 113.5°E) -122.30~59.70  —2.80~89.30 -57.20~72.20  -55.60 ~83.30  140.70 ~161. 10 -0.70 ~12.80 0.01 ~0.48
13 -118.15 82.21 50. 86 7.65 141. 06 1.47 0.26
(39.5°N, 114.5°E) -297.50~61.80 -7.20~89.60 —-122.60~224.30 -81.20~88.70 130.50 ~156.30  —10.00 ~41.80 0~0.56
23 73.89 75.03 —-106. 83 14.97 —-16.79 0.18 0.08
(39.5°N, 115.5°E) -106.10~253.80 -14.80~89.10 -285.90~73.10 -74.30~89.70 -29.00~ -0.90 —45.00~11.40 0~0.43
33 -104.32 48.33 76.73 41.67 -13.73 0.52 0.20
(39.5°N, 116.5°E) -283.10~74.00 -41.10~88.90 -100.70~255.90 -34.20~89.40 -29.80~ -0.90 -44.50~11.70  0.01 ~0.48
43 86. 08 9.68 —-60. 74 78.49 177. 14 6.18 0.17
(39.5°N, 117.5°E) -66.80~257.80 -76.80~88.10 -239.80~116.80 —-870~89.90  163.90 ~190. 10 -9.20 ~45.00 0.01 ~0.53
53 83.36 26. 81 -83.40 62.56 176. 10 5.40 0.03
(39.5°N, 118.5°E)  -87.30~97.90 -62.50~87.00 —-100.60~82.40 -25.70~88.30 170.20 ~178. 80 1.10 ~9.90 0~0.20
63 64.21 1.99 -37.95 80. 64 154.53 9.14 0.29
(39.5°N, 119.5°E) -25.30~139.60 -87.20~88.10 -217.10~141.20 -0.10~89.70  138.30~171.10 = —11.00 ~43.00 0.01 ~0.76
04 83.47 79.26 -123.76 9.58 -32.94 4.82 0.13
(40.5°N, 113.5°E) -78.10~256.60 -9.80~89.10 -302.90~46.20 -80.40~89.80 -44.90~ -21.80 —40.90 ~15.00 0~0.48
14 54.52 84.97 -119.30 5.00 150. 65 0.54 0.11
(40.5°N, 114.5°E) -125.40~234.50 -5.00~89.70 -295.40~52.80 -84.60~89.40 140.50 ~163.30  —11.50 ~43.60 0.01 ~0.38
24 74. 45 56. 83 -111.93 33.00 -20.03 2.92 0.07
(40.5°N, 115.5°E) -104.80 ~254.30 -32.80~89.10 -291.60~67.80 -56.90~89.50 -28.60~ —10.30 -44.20~11.00 0~0.29
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gE1
e G o, o, Bl o, il pi
CROSZEE) /(o) s/ (°) Flif/ (°) s/ (°) Frfifas () fisif/ (°)
34 -99.70 49.49 70.70 40. 11 164.72 4.75 0.30
(40.5°N, 116.5°E) -119.60~61.70 -18.30 ~81. 10 —75.80 ~92. 00 -9.60 ~84.90 146. 60 ~176. 00 -7.90 ~43.70 0. 06 ~0. 58
44 71.96 13.62 -71.87 74.34 163. 81 7.57 0.29
(40.5°N, 117.5°E) -98.90~216.70 -75.90~87.50 —256.30 ~99.90 -9.50 ~89.40 146. 90 ~179. 60 —17.10 ~44.00 0.01 ~0.79
54 -86.21 78.05 73.85 11.25 164. 64 3.97 0.14
(40.5°N, 118.5°E) -266.20~93.00 -10.70~89.30 -105.00~253.70 -77.00~88.90 150.70 ~178.70 -7.80 ~44. 60 0~0.50
o4 74. 87 25.80 —104. 62 64.20 164.96 0.20 0.24
(40.5°N, 119.5°E) -102.40~252.10 -62.00~88.70 —284.40~74.60 -23.90~88.90 148.60 ~182.80 —20.30 ~45.00 0.01 ~0.70
15 -67.9%4 80. 49 75.36 7.65 166. 11 5.61 0.25
(41.5°N, 114.5°E) -247.80~107.30 -6.80 ~89.50 —-80.90 ~156.30 —81.00~87.20 150.80 ~184. 30 —-6.60 ~44.90 0.01 ~0.58
45 13.74 79. 08 -114.15 6.76 154.83 8.54 0.18
(41.5°N, 117.5°E) -147.20~166.70  -8.70 ~89. 60 -293.30~48.00 -83.10~88.80 134.90 ~177.90 -7.20 ~43.30 0.01 ~0. 66
55 -99.38 52.99 60. 35 35.26 157.36 9.81 0.40
(41.5°N, 118.5°E) -121.70 ~51. 80 —-7.00 ~86.60 —64. 80 ~89. 60 -47.50 ~80.60  136.30 ~177.20 -6.90 ~41.20 0.01 ~0.82
65 -96.41 80. 89 61.55 8.45 152.05 3.37 0.29
(41.5°N, 119.5°E) -275.00 ~82.00 -8.70 ~89.60 -116.60 ~235.80 -81.00~89.50 116.20 ~181.00 —17.60 ~42.90 0.01 ~0. 86
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Fig. 4 Results of stress field inversion on 1° x1° grid
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Characteristics of Crustal Stress Field in Beijing — Tianjin — Hebei Region

WANG Xiaoshan'?, FENG Xiangdong'*>, ZHAO Yingping'
(1. Hebei Earthquake Agency, Shijiazhuang 050021, Hebei, China)
(2. Hebei Key Laboratory of Earthquake Dynamics, Sanhe 065201, Hebei, China)

Abstract

Based on the values of scalar fault types, we classified the focal mechanism solutions of 2 187 small and
medium earthquakes in the Beijing — Tianjin — Hebei region and its adjacent areas. The statistical results show that
the main types of focal mechanisms are strike — slip and normal faulting, and the dominant direction of P-axis
azimuth is NEE — EW and SWW — EW. Then we inverted the fine crustal stress field of 1° x 1° grid in this region
by MSATSI software package. The result shows that the dominant direction of the maximum principal compres-
sive stress axis is NEE — EW direction, which is consistent with the dominant direction of the P-axis. The rela-
tive stress magnitude R of all grids were all less than 0. 5, indicating the tensile property of the stress state in the
Beijing — Tianjin — Hebei region. Moreover, the uncertainty range of the minimum principal compressive stress
axis was relatively stable, indicating that the crustal stress field in the Beijing — Tianjin — Hebei region was under
the control of a relatively unified extensional NNW — SSE direction. The axial direction of the best maximum
principal compressive stress in the area in the north of 39°N, rotates at a certain angle from west to east, and the
stress state inferred by the best maximum, medium, and minimum principal compressive stress axes had a nor-
mal fault — strike fault — normal fault transition process from west to east. The present tectonic stress field in the
south area of 39°N remains stable, the optimal principal stress axis was in the NEE — SWW direction, and most
of the stress states of the grid showed the strike — slip pattern. The inversion results of tectonic stress field in this
paper are basically consistent with the results of active tectonic, GPS principal strain direction and fast wave po-
larization direction of shear wave splitting.

Keywords: Beijing — Tianjin — Hebei region; focal mechanism solutions; damped inversion of stress ten-

sor; crustal stress field
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