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Crustal movements of the eastern Honshu offshore
My7.2 earthquake in Japan in 2016
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(Institute of Earthquake Forecasting, China Earthquake Administration, Beijing 100036, China)

Abstract: In Japan, on November 22, 2016, occurred the eastern Honshu offshore M7.2
earthquake, which was the aftershock of the 2011 Tohoku My9. 0 earthquake. Time series of
coordinates of a large number of GPS stations in the world are available at the website of the
Nevada Geodetic Laboratory of the Nevada University. Based on the time series of coordinates
in the global reference frame of IGS08 at more than 30 stations of continuous GPS observa-
tions, downloaded from the website and with the station of continuous GPS observation BJSH
near Beijing used as the core station in the regional reference frame, the coseismic displace-
ments and time series of horizontal displacements before and after the earthquake are analyzed
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in time and space. The results show, though the eastern Honshu offshore Mg7.2 earthquake, as
the aftershock of the 2011 Tohoku My9. 0 earthquake, was intensely affected by the postseis-
mic crustal deformation of the main shock, the precursory horizontal deformations were in good
agreement with those of other large earthquakes. The prominent feature of the Tohoku earth-
quake is that there was no significant preseismic vertical displacement accumulation, whereas
the vertical displacements before and after the eastern Honshu offshore Mg7.2 earthquake show
slow and uniform decaying as those after the main shock. Shortly before the earthquake, the
stations of continuous GPS observations near the epicenter showed significant decrease in velo-
cities or even zero as for the east component, which were short term precursory anomalies.
Moreover, two types of coseismic displacements and their cause were discussed, and the hori-
zontal compression in the crust was the cause of the aftershock.

Key words: GPS; GNSS; precursor to earthquake; 2016 eastern Honshu offshore Mg7.2

earthquake in Japan; coseismic displacement
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H A R 52 K7 P A B2 3l i 5 1, B0l iz i X R b 5B 0 & . DFE R B 2011 4 3 1
11 HZR HAR My9.0 B R HE AT #7212 sh W L F AR % 27 (Gu, Wang, 2011; [ [& 45 %
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RHAAR My9.0 B KHRIG, bR TRHEZ & /ERARGE, 04 2016 454 H 16 H UM & & 41 Mg7.3
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H A% GPS % 2 W0 I 3 73 15 % 45 B 5], A4 H 2007 4 DAk 2 51 BT Y GPS %
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2019 4F 1 H Ha)), Xt 2016 4F A 4R 52 0 16 Mg 7.2 SR A% R i e A M7 38 sh b 41 R A 4047 .
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BT 5eiz 2 W BRIE 4, PRI 250 i BCHG o [) h B ) BRI A 3 12 3 B LI il . Z24F Rk
PR N G i TV 2R R AL 3 i, BRSO3 feof B B B AR D e b v, k= HAA Y
Y B 8 B B . RS FHERER T 2 LA A R Ah, 38 AT TS e skl s
By, MR T X 2 2 A B8 AT X B 5 32 3 DT 5% AT A5 B4 & 1 3 5 55 10 42 Bl 0 A% Y R A
BR L AEIR AN RS X B X S 5 HE AR A0 o (ESORR S R ) J2 43 B Ml 5t is Bl 1 G
B (J [ 42 4%, 2009; JEE 4R, 2012; Blewitt et al, 2013; Gu, Wang, 2013) . X Z % HE LAY
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A R 43 AT K M= T 9 M SR A2 B R, A R T R TR KT RS S R LA 1 () [
Bk, Bk K B A M7 i3 AT JE 1Y 8 (Gu et al, 2011; Wi[E4E, 2012; Gu, Wang, 2013;
i e, A, 2017) .
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Fig. 1 The eastern Honshu offshore Mg7.2 aftershock in 2016 and its main shock of My9.0
in 2011 in Japan as well as stations of continuous GPS observations near them

The stations marked with station codes are used in this study
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Fig. 2 Coseismic horizontal displacements for the eastern Honshu offshore My7. 2 aftershock in

2016 (a) and the decaying of coseismic displacement components with the epicentral distances (b)
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