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Characterization of Seismic Source Parameters of Small- and
Medium-Earthquakes in Western Shandong, China
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Abstract

On the basis of the high-frequency cut-off source model, we use the robust least-squares method to fit the seis-
mic waveform data recorded by the Shandong Seismic Networks in the period from January 2013 to July 2023 in
western Shandong area, and get the source parameters of 236 small- and medium-earthquakes. The results show:
(D The seismic moment M, is distributed between 10"'-10'"* N « m, and there is a positive correlation between the
seismic moment and the magnitude M, ; 1gM; =0.956 M, +10. 421. The inflection frequency is in the range of 2-
15 Hz, and shows a good correlation with the moment magnitude; the larger the magnitude, and the lower the in-
flection frequency; @ The visual stress is higher in Western Shandong area in 20172019, suggesting some en-
hancement of the stress field level in this area, and followed by a series of small- and medium-earthquakes; 3 The
spatial distribution characteristics of the visual stress show that earthquakes mostly occur in the interior and edge of
the high visual stress zone, and the high visual stress is mainly distributed in the north and central parts of the Li-
aokao fracture zone, the Changqing rupture zone and Weishan area in western Shandong. Meanwhile, b-values are
low in these areas. In the study area, the low b-value area and the high stress area is close to each other, reflecting
the high seismic level. This suggests that these areas are potential medium-and strong-earthquake areas in western
Shandong in future.

Keywords: seismic source parameters; the high-cut model; comer frequency; apparent stress; stress

drop; b-value



