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Abstract

The 2011 Off the Pacific Coast of Tohoku Earthquake hit the facilities of the Earthquake Data Management Center (DC)
at the National Research Institute for Earth Science and Disaster Prevention (NIED) in Tsukuba as well as in eastern
Japan. Although the high sensitivity seismograph network (Hi-net) recorded the waveform data of the great earthquake,
the data processing system was also damaged by the earthquake. The DC system failed to run after a few hours from the
earthquake because of electric power failure and the destruction of seismic stations near the Pacific coast by the strong
tsunami. However, we recovered the system after a few days and collected the data accumulated at each seismic station
during the time period in which data communication was unavailable. We have then processed the collected seismic
data, so the catalog of foreshocks, mainshock and numerous aftershocks and induced seismicity became available. In
this article, we first characterize the damage of the system by the megathrust earthquake and the recovery that followed.
We also show some records of aftershocks occurred close to the Tohoku mainshock and hypocenters of induced
earthquakes.

Keywords: Off the Pacific Coast of Tohoku Earthquake, The NIED Hi-net, Seismogram, Hypocenter distribution,
Induced seismicity
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Table 1 High-sensitivity seismograph stations with long-term network trouble and their restoration days.
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Table 2.1 Summary of actions taken by the high-sensitivity seismograph laboratory.
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Table 2.2 Summary of actions taken by the high-sensitivity seismograph laboratory.
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Fig. 1.3 Data collection circumstances at the Hi-net stations.
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Fig. 4.1 Waveforms recorded at 100 Hi-net stations from March 7 to March 13, 2011.
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Fig. 4.2 Waveforms recorded at 100 Hi-net stations from March 7 to March 13, 2011.
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Fig. 4.3 Waveforms recorded at 100 Hi-net stations from March 7 to March 13, 2011.
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Fig. 4.4 Waveforms recorded at 100 Hi-net stations from March 7 to March 13, 2011.
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Fig. 4.5 Waveforms recorded at 100 Hi-net stations from March 7 to March 13, 2011.
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Fig. 4.6 Waveforms recorded at 100 Hi-net stations from March 7 to March 13, 2011.
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Fig. 4.7 Waveforms recorded at 100 Hi-net stations from March 7 to March 13, 2011.
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Fig. 5.1 Continuous waveform data recorded at the N.KAKH station (in Ishinomaki city, Miyagi prefecture) from March 8 to 11.
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Fig. 5.2 Continuous waveform data recorded at the N.KAKH station (in Ishinomaki city, Miyagi prefecture) from March 8 to 11.
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Fig. 5.3 Continuous waveform data recorded at the N.KAKH station (|n Ishinomaki city, Miyagi prefecture) from March 8 to 11.




G T 4RI SR IR AT A F 2000 1 5, 2 9 19 20— (37

E

'5:00 600 - T00 - 810

8:00- o mresnr o 9005 v e o o 1000 s s 100 s s —

NKAKH-U 201110311 12h

% @@ @@ @ @&= - : »_‘ ”ﬁffh;i ,@
' ) \wwlh M“\‘ ”l"hﬂu\l\l

u\
R e H‘\

NKAKH-U 20110311 19h

-

‘f’"ium'u’w W

O T

:15
=====i

24*‘"00

Y 54 FIRE D HEOE T (NKAKH) BEEITB 5 308 ~ 3/11 0 i
§1 E%E'EIO)& I, BMAEANE NS H AL ZTEHORYEAL, Sh 5“ ANB0 AN, 1HBHOREVEFLTNDS.
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Fig. 13 Time series of earthquakes (preliminary hypocenters are also included).
Each earthquake is shown as a black stem proportional to its magnitude.
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%3 XA Hi-net BXL U Fnet izk %2 IR ORI 5
Table 3 Hypocentral parameters for major earthquakes determined by NIED Hi-net and F-net.

Hi-net F-net

R 7S [km] M X [km] Mw
1 20110319 18:56:48 5.3 6.0 5 5.8
2 20110323 07:12:28 8.0 5.8 5 5.7
3 20110323 07:36:31 7.4 5.9 5 5.4
4 20110411 17:16:12 7.1 6.8 5 6.6
5 20110411 17:26:29 7.3 5.4
6 20110411 18:05:18 12.3 5.6
7 20110411 20:42:35 11.8 6.1 8 5.5
8 20110412 14:07:42 15.3 6.2 8 5.9
9 20110413 10:07:58 5.4 5.8 5 54
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Epicentral distribution of earthquakes in the northern Ibaraki prefecture and eastern Fukushima prefecture, after the 2011 Off
the Pacific coast of Tohoku Earthquake in Japan. Color of symbols scales with the hypocentral depth. The focal mechanisms
determined by the NIED Hi-net and F-net are shown for major earthquakes. Hypocentral parameters for earthquakes labeled with
numbers in the figure are listed in Table 3. Seismic data from the JMA preliminary catalogue for March 11 — 15, 2011 and from
NIED Hi-net catalogue for other periods (automatically determined hypocenters are partially included) are used. Surface faults (The
Research Group for Active Faults of Japan, 1991) are also shown.
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Fig. 16 The space-time plot projected along the rectangle A-B in Fig. 15 and M-T diagram for earthquakes
in the same region (Z<20 km).
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Epicentral distributions near Choshi, central Japan. Earthquakes that occurred after the 2011 Off the Pacific coast of Tohoku

DR

Earthquake in Japan are denoted by red symbols. Repeating earthquakes on the Philippine Sea plate (PHS) and the Pacific plate (PAC)
(Kimura et al., 2008; Kimura, 2010) are shown by blue and green symbols, respectively. The focal mechanisms determined by the
NIED Hi-net and F-net are also shown for major events. Hypocentral parameters determined by NIED Hi-net are used (automatically
determined hypocenters are partially included). The northern edge of the PHS (Ueno et al., 2008) is shown by thick dashed line.
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Fig. 22 Averaged cumulative slip histories estimated from repeating earthquakes on the PAC near Choshi
(region ‘¢’ in Fig. 18) and M-T diagram. Origin time of major earthquake is also shown.
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(Top) The epicentral distributions of earthquakes below the northern Tokyo bay. Earthquakes that occurred after the 2011 Off the
Pacific coast of Tohoku Earthquake in Japan are denoted by red symbols. The focal mechanisms determined by the NIED Hi-net and
F-net are also shown. Hypocentral parameters from JMA preliminary catalogue for March 11 — 15, 2011 and from NIED seismic
catalogue for other periods are used (NIED Kanto-Tokai network catalogue before August 31, 2002 and Hi-net catalogue after
Septem-ber 1, 2002). Earthquakes with a number of P- and S-picks of 5 or larger and epicentral and hypocentral depth errors smaller
than 5 and 10 km, respectively, are plotted before August 31, 2002. Automatically determined hypocenters by Hi-net are partially
included. (Bottom) The E-W cross section of earthquakes occurred within the red box above.
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Fig. 24 M-T diagram for earthquakes within the green box in Fig. 23 for the last 32 years. Earthquakes
after the 2011 Off the Pacific coast of Tohoku Earthquake are shown by red symbols. Hypocentral
parameters for earthquakes labeled with numbers are shown in Fig. 23.





