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Abstract Due to the earthquake being mainly distributed on the border of active blocks in
Chinese mainland, major faults on block boundary belt become the main goal of continental
earthquake research, and the determination of the seismogenic stage of strong earthquake is the
main research content of continental earthquake recurrence in situ, whether the target fault is in
the late stage of interseismic period is also an important research base of earthquake time
forecasting. Although there are still many scientific problems in the prediction of impending
earthquakes, some global studies on strong earthquakes in the last 20 years show that some
methods can be used to determine the late stage of interseismic period if the prediction time scale
is relaxed. The aim of this paper is based on the 391 faults on the block boundary belt section in
Chinese mainland, using the seismic geological earthquake rupture empty segments, geodetic
locking of fault movement and the scarce of small and moderate seismicity, and the numerical
simulation method of the Coulomb stress, which significantly determines whether block boundary
belt may be in the late stage of interseismic period. In this paper, the results are only preliminary
results, the reliability of the results depends on the monitoring conditions, and their scientific
significance depends on the understanding of the dynamics process of the continent earthquake.
This paper tries to present the result of determining the late stage of interseismic period of the
main fault on block boundary belt. However, there is a great room for improvement in the
reliability and precision of the results. Finally, from the point of view of determining the fault
seismogenic stage, this paper tries to give a specific basic model of the continental earthquake
source physical model, hoping to attract more seismologists to pay attention to the physical
mechanism of continental strong earthquakes and the basic research of their prediction.
Keywords Boundary zone of active tectonic blocks; Late stage of interseismic period; Seismic
gap in fault rupture segments; Locking of the fault movement; Small and moderate

earthquakes activity; Coulomb stress change
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Fig. 1 Active tectonic blocks in Chinese mainland and its spatial distribution of historical strong earthquakes

The font is the name of secondary active blocks, the number represents the boundary zone

of active tectonic block (Zhang et al. , 2003; Zhang et al. , 2004).
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Fig. 2 The distribution of the boundary zone of active tectonic block and main faults in Chinese mainland

(Zhang et al. , 2003; Zhang et al. , 2004)
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Fig. 3 The distribution of main active faults and some strong seismic rupture gaps in the boundary zone

of active tectonic blocks in Chinese mainland (Zhang et al. , 2003; Zhang et al. , 2004; Xu et al. , 2017)
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Fig. 4 Probability density function (a) and accumulation probability function (b) of lapse rate

during strong earthquakes in Chinese mainland

Blue line and red line represent logarithm-normal function and Brownian time process function respectively.
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Fig. 5

The map of spatial distribution of crustal surface deformation rate

at different stages of fault movement (Meade and Hager, 2005)

(a) Spatial distribution diagram of surface deformation rate during coseismic (red) and interseismic period (orange) of the fault

and the spatial distribution of average relative movement rate (black) of blocks on both sides of the fault; (b) Spatial distribution

diagram of surface deformation rate at different stages of the fault in the strong earthquake preparation stage, yellow is the early

seismogenic stage, orange is the epicenter stage, and red is the late seismogenic stage. In the figure, v is the surface deformation

velocity, wo is the long-term slip rate of the fault, x is the distance between the point and the fault, and D is the fault locking depth.
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Fig. 6 The distribution of main active faults and their locking degree in the boundary zone
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of active tectonic blocks in Chinese mainland
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Fig. 7 Inversion of different fault locking depths (a) , Spatial resolution and accuracy of vertical inversion (b)
(a) Inversion test of fault motion was conducted based on the numerical simulation results of surface measurement points given by fault
motion models with different locked depths. and the spatial resolution (km) and inversion accuracy (mm) of models with different locked
depths were given. (b) shows the spatial resolution and accuracy of one-dimensional vertical inversion based on GPS profile observation scheme

across faults at 15—20 survey points.
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Fig. 8 Coulomb stress changes caused by the 2008 Ms8. 0 Wenchuan earthquake in the Salah-Kangding segment

of the Xianshuihe fault zone

(a) shows the coseismic Coulomb stress change caused by the 2008 Wenchuan Ms8. 0 earthquake. The geometry of the receiving fault is

the fault geometry of the Salah-Kangding section, with a depth of 10 km. (b) shows the coseismic and post-seismic Coulomb stress

accumulation changes caused by Wenchuan earthquake.
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Fig. 9 The distribution of main active faults and their Coulomb stress increasing segments

in the boundary zone of active tectonic blocks in Chinese mainland
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Fig. 10 The distribution of main active faults and their small-moderate seismicity scarce segments

in the boundary zone of active tectonic blocks in Chinese mainland
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Fig. 12 The spatial distribution of major faults in the boundary zone of active tectonic blocks

in Chinese mainland and their judgment coefficients of the late stage of interseismic period
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Fig. 13 Physics of earthquake source model required for determining late stage of interseismic period

of major faults in the boundary zone of active tectonic blocks in Chinese mainland
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