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Abstract : In recent years, although no strong earthquakes occurred in Taiyuan basin, small earthquakes were very active. How-
ever, the research on the distribution and evolution of tectonic stress field in Taiyuan basin is very little. The 3-D viscoelastic fi-
nite element model of Shanxi area including Taiyuan basin is built by applying the finite element numerical method in this paper.
In addition, the difference of regional geological structure, the main active fault zone, irregular topography and layered litho-
sphere structure synthetically, as well as the seismic velocity structure of the crust and mantle, are considered when building
the model. Moreover, the present tectonic background stress field in the research area is reconstructed by the constraint of the
observed values of GPS and direction of the maximum principal compressive stress. On these bases, the historical strong earth-
quake sequences with M =6 in Taiyuan basin and with M=7 in Shanxi seismic zone since AD 512 are simulated, respectively.
The calculated results illustrate that the three historical strong earthquakes in Taiyuan basin are all located in the area where
stress field increased more than 0.01 MPa, and the spatial distribution of small earthquakes in recent years has a good correla-
tion with the present stress field change greater than 0.01 MPa. The results show that the historical strong earthquake sequence
in Shanxi seismic zone and long-term tectonic stress loading both promoted the three historical strong earthquakes in Taiyuan
basin. The present seismic activity of Taiyuan basin is obviously controlled by the current stress level in the area.
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Fig.1 Distribution of main faults and historic strong earthquakes in Taiyuan basin and its adjacent area
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Table 2 Earthquake catalogue and source parameter of earthquakes with M=6 in Taiyuan basin and earthquakes with M=7 in

Shanxi seismic zone in simulation
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