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Crustal movements in Japan are continuously observed by GPS and collected in aimost 1200 permanent stations
(Kamiyama et al., 2012). The network of these stations is called the GEONET. The data collected in GEONET is the
sequence of 3-D Conventiona Terrestrial (CT) Cartesian and geodetic temporal positions of the permanent stations versus
time. Thetimeintervals of June 2008 and March 2011 are selected for the interpretation of plate movements since two big
earthquakes happened in between. To show the general movement of the North American (NA) plate asawholein the Japan
region, all partial displacements (movements) calculated for the stations on the plate in the East and North directions and
in consecutive epochs of time are averaged for every epoch to represent the plate displacement at that epoch. The average
displacements in the E-N directions are all mapped in the direction that generally plate moved. This general direction
of movement is calculated as the average of al azimuths of the displacement vectors at different stations and different
epochs. It is worth noting that the partial displacements at the stations are all aready corrected for other geodynamic
movements of high frequency nature and are filtered for the systematic errors (Djamour et al., 2010). Figure 1 shows the
partial displacements of the NA plate in the Japan region during the time interval of June 1 — June 25, 2008, viewed from
both sides of an assumed fault containing the June 14, 2008 earthquake epicenter.

a 0.14. oo b

[REL
£ o1 -
Zoos-
g

Za08
=

|

o
2

displagmant (m)
o o
C I

S o004

a0z Ee o0o a o

o i H 5 E] 5 13 5 [}
¥ 5 0 15 20 Time | day)
Time (day)

Figure 1. (left) Pre, co, and post seismic Partial displacements of the NA plate occurred in the azimuth of 122.5° during June 1 — June
25, 2008 west bank of June 14, 2008 earthquake epicenter. (right) Pre, co, and post seismic Partial displacements of the NA plate
occurred in the azimuth of 280° during June 1 — June 25, 2008 east bank of June 14, 2008 earthquake epicenter

Figures. 2 (a, b and c) show the NA plate horizontal motion at different stations during June 14, 2008 earthquake at west
and east side of the epicenter. All the motions extend towards the epicenters of the earthquake from the both west and east
banks of the epicenter. The epicenter happened in the middle of Japan island implying afault crossing theisland (Figure 2

b).
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Figure 2. @) Co-seismic NA plate motion in the west bank the 2008 earthquake epicenter. b) approximate location of the fault. ¢) Co-
seismic NA plate motion in the east bank the 2008 earthquake epicenter

Figure 3 shows the NA plate horizontal motion at different stations during the March 11, 2011 earthquake at west bank
of the epicenter happened on the Japanese trench, (Takeshi Sagiya, 2004). All the motions extend towards the epicenters.
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Figure 3. Co-seismic motion of NA plate motion in the west bank of the 2011 earthquake epicenter

As shown in the Figure 2, the horizonta partial displacement close to epicenter on the day of June 14, 2008 earthquake
growsto aimost 1.5 m on the horizontal direction and 2 m (not shown on the map) in vertical direction. On the day of March
11, 2011 earthquake (Figure 3), the horizontal displacement attainsalmost 5 min horizontal direction and 1 minthe vertical
direction close to the epicenter that is the indication of faulting.

REFERENCES

Djamour Y, Hashemi Tabatabaael S, Sedighi M and Nankali HR (2010) Estimation of tectonic dlip rate of northern band of
Tehran by using GPS Scientific Quarterly Journal, Geosciences, 21, 83

Kamiyama M, Sugito M and Kuse M (2012) Precursor of crustal movments before the 2011 great east Japan Earthquake,
Proceedings of the Inter national Symposium on Engineering Lessons Learned fromthe 2011 Great East Japan Earthquake,

Tokyo, Japan

Sagiya T (2004) A decade of GEONET: 1994-2003 the continuous GPS observation in Japan and its impact on Earthquake
studies, Journal of Earth Planets Space, 56, xxix-xli

196 I |nternational Institute of Earthquake Engineering and Seismology (IIEES) &



