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Temporal variation characteristics of shear-wave splitting for
the Rushan earthquake swarm of Shandong Province

Miao Qingjie® Liu Xiqgiang

(Earthquake Administration of Shandong Province, Ji’nan 250102, China)

Abstract: The seismicity in Rushan region of Shandong Province is characterized
by small swarms after the M| 3. 8 Rushan earthquake on October 1, 2013, and
this situation continues up to now. Four earthquakes with M, 4.7, M. 4.5,
M; 4.1 and M 5.0 occurred from January of 2014 to May of 2015 cause great
social effects. Based on the seismic records from the Rushan station, this paper
calculated the shear-wave splitting parameters of 224 small earthquakes of
Rushan earthquake swarm. The result shows that the polarization direction of
the fast shear-wave is consistent with the principal compressive stress direction
of the Shandong peninsula; on the other hand, the time delay has obvious
change before and after the four earthquakes, that is, it raised about one month

and declined about twelve days before earthquake. All the characteristics can be
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taken as the precursor indicator for earthquake prediction based on stress.

Key words: Rushan earthquake swarm; stress accumulation; shear-wave split-
ting; time delay
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Fig.1 M-t map of the Rushan earthquakes used in this paper
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Triangles denote the stations, and dots denote Rushan earthquake swarm
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with Ats—p of 1.5 s recorded by the station RSH
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Fig. 7 Horizontal shear-wave polarization of three earthquakes
Left panels show the trails of shear-wave particle motion, where S; and S; indicate the start
position of fast and slow shear-waves, respectively; right panels show the waveforms of
NS and EW component of shear-waves, where the short bars mark the scope of
shear-wave waveforms shown in the left panels
(a) My —0. 8 earthquake on January 30, 2014 with waveform shown in Fig. 4; (b) M 0.0
earthquake on January 29, 2014 with waveform shown in Fig. 5; (¢) Mp1.0

earthquake on December 3, 2013 with waveform shown in Fig. 6



226 LI 38 %
F
0.2 F
0.2
0 WWMW
g S —0.2}
ﬁ 0 S \;E; [l
= £ 0.2t
= ES
0
_0.2,
0.2 L
—0.2 0 0.2 50 100 150 200
Pl /10 KRE AL
(a)
F
15} ol F
10 0 MWW‘/V\/VV\/\/\/W/\WW
El = —10}
Jlac:S Z
E ok S ‘Ei . . L . .
i = of S
el
ob
—1ok
I ‘ ‘ 1 ‘ L ‘
—10 0 10 50 100 150 200 250 300
PR/ 108 () KFE AL
F
1 F
1t L
0
E
= 0 s
S
—it
. . | [ .
-1 0 1 50 100 150 200
Prili/10° (¢) PRI

8 3 A T i 4R o0 BT G 5
Ao T R 23 N TR) S R A TE IS A4 B DD I 4R 18T 5 AT 1 Ay I ) S SR A TE SR AR 18 BT DT .
FregRE 7. () 2014 48 1 7 30 H My —0. 8 Hui&, HIBWIE 4; (b) 2014 4£ 1 )] 29 H
Mp0.0 7%, WIE LI 55 (o) 2013 4E 12 H 3 H M1, 0 ufZ. WK WA 6
Fig. 8 Check of polarization analysis of three earthquakes
Left panels show the shear-wave polarization with time delay effect being eliminated, and right panels
show the waveforms of fast and slow shear-waves, where the meaning of short bars see Fig. 7
(a) M. —0. 8 earthquake on January 30, 2014 with waveforms shown in Fig. 4; (b) M0.0
earthquake on January 29, 2014 with waveforms shown in Fig. 5; (¢) ML 1.0 earthquake

on December 3, 2013 with waveforms shown in Fig. 6
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