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Earthquakes
Happen?

Lithosphere = Curst + Upper Mantle - Plates; Plate Tectonics




Earthguakes occur at Plate Boundaries
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Potential Earthquake
In North China
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(4) A.L. 1374 Shaxian Earthquake (M 6.0)
(5) A.D. 1535 Tongxian Earthquake (M 6.0)
{6) A.D. 1624 Luanxian Earthquake (M 7.0)
(T) A.D. 1658 Laishui Earthquaka (M 6.0)
{B) A.D. 1685 W. Tongwien Earthquake (M6.5)
(9) A.D. 1679 Sanhe Earthquaka (M 8.0)
(10)A.D. 1730 W. Bejfing Earthquaka (M 6.5)
(11) AD. 1830 Cixian Earthquake (M 7.5)
(12) A.D. 1882 Shenxian Earhquake (M 6.0)
(13)A.D. 1945 Luanhe Earthquake (M 6.3)
(14)AD. 1966-1 Xingtsi Earthquake (M 6.8)
(15)A.D. 1966-2 Xingtai Earthquaka (M 6.7)
(16) AD. 1966-3 Xingiai Earthquake (M 7.2)
(17)A.D. 1966-4 Xingeal Earthquake (M 6.2)
(18) A.D. 1866-5 Xingtai Earthquake (M 6.0)
{19) AD. 1967 Hejian Earthquake (M 6.5)
{20)A.D. 1976-1 Tangshan Earhquaks (M 7.8)
(21)A.D. 1976-2 Changl Earthquake (M 6.2)
(22)A.D. 1976-3 Luanxian Earhquake (M 7.4)
(23)A.D. 1976-4 Ninghe Earthquaka (M £.9)
(24)A.D. 1977 Tanggu Earhquaks (M 6.2)
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(Duan et al., 2017)

Isosurface of basin depth (Vs=1.5 km/s)
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Topography (color) and sediment basin
depth (contours) in North China.

(Yinetal., 2014)
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Peak Horizontal Ground Velocity from 3 Scenario Realizations (Duan et al., 2017).

Scenario earthquakes and corresponding ground motions from parallel finite element simulations of
dynamic rupture and wave propagations. In each model, there are ~480 million elements. Each simulation
takes ~22 hrs using 256 MPI processes: ~5000 BUs + 500 Gb Memory per Simulation.
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Dynamic rupture on fault (Top) and seismic wave

propagation along Earth’s surface (Bottom)
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