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Seismic activity in eastern Japan and the source region after the 2011 off the Pacific coa
of Tohoku earthquake
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A statistical feature of anomalous seismic activity prior to large inland earthquakes in
Japan
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Coulgrr?b stress change inverted from the seismicity rate change in southern 2011 Tohok
earthquake’s source region
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Spatial distribution of earthquakes off the coast of Ibaraki and the Boso Peninsula afte
the 2011 Tohoku Earthquake
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The 2011 off the Pacific coast of Tohoku Earthquake occurred on March 11, 2011, off shore of the northeast Japan regior
Many aftershocks occurred following the mainshock. To obtain a precise aftershock activity is important for understanding the
mechanism of earthquake generation, and the recovery of plate coupling at a ruptured plate boundary. In order to study th
aftershock activity, we had deployed 66 long-term ocean bottom seismometers(LTOBS) off the coast of Ibaraki and the Bosc
Peninsula from October 2011 to November 2012.

For hypocenter determination, we selected 1606 events whose epicenter catalog which the Japan Meteorogical Agency f
hypocenter determination.P- and S- wave arrival times were manually picked using the WIN system (Urave and Tsukada
1991).Hypocenters were determined by the maximum-likelihood estimation technique (Hirata anduMat$@87). The
hypocenter location program used in this study is based one-dimensional structure with constant Vp/Vs ratio of 1.73. Because
sedimentary layer below the sea floor generally has a large Vp/Vs value, an adjustment of the station corrections is needed. T
obtain the station correction, we used the following method. First, we located the hypocenter using the P- and S-wave arrive
times with the assumed station correction values for the velocity structure used. The averaged differences between observ
travel time and estimated travel times (O-C times) for each station were then calculated. The averaged O-C times were added
the previous station correction values, and the hypocenters were relocated. We repeated this procedure eleven times. After tl
procedure, the averaged O-C times were less than 0.1 s for both the P-wave and S-wavesWe estimated 458 hypocenter locati
with an error of less than 5 km in the horizontal direction and less than 3 km in depth by using LTOBS data.

Most of the hypocenter locations have a depth shallower than 40km. The earthquakes form a plane dipping landward in th
study area. Comparing the hypocenter locations with crustal structures obtained by active seismic studies (e.g. Miura et al
2003). Many events occurred along the plate boundary. We also compared the hypocenter locations with aftershock distributio
of the seismic observation conducted immediately after 2011 Tohoku Earthquake (Shinohara et al., 2012). Shinohara et al
(2012) reported that the low seismicity region has seen at the shallow part of the plate interface in the off-Fukushima. On the
other hand, our results showed the seismicity is not low at the same region. This difference may reflect the change of stress fiel
at a ruptured plate boundary.
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Spatial distribution of earthquakes off the coast of Fukushima deduced from a one-yea
OBS observation in 2013
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The 2011 Tohoku earthquake (M9.0) vastly changes stress field around the rupture zone, and many aftershocks and oth
related geophysical phenomenon such as geodetic movements have been observed. The seismicity not only keeps still high r
compared with that before the 2011 earthquake but is important to figure out the time-spacious distribution during the relaxatior
process for understanding the giant earthquake cycle. Many studies using ocean bottom seismometers (OBSs) [e.g. Shinoh:
et al,, 2011, Nakahigashi et al., this meeting] have been doing since soon after the 2011 Tohoku earthquake in order to obta
aftershock activity precisely. Here we show one of the studies at off the coast of Fukushima which is located on the southern edg
of the rupture zone of the 2011 Tohoku earthquake. 12 short-period type [Lennartz 3Dlite] OBSs (SOBS) and 4 broadband typi
[Guralp CMG 3T] OBSs (BBOBSS) in Auguest 2012 were installed. 20 SOBSs and 4 BBOBSs attached with absolute pressur
gauge [Paroscientific Model 8B] were added in November 2012. After one year continuous recording, 36 OBSs were recovere
in November 2013. We selected characteristic 1,000 events in the vicinity of the OBS network based on a hypocenter catalo
publish by the Japan Meteorological Agency, and extracted the events’ data from all available OBS data after time correction
caused by each internal clock. Each P and S wave arrival times, P wave polarity and maximum amplitude were picked manuall
on a computer display using the WIN system [Urabe and Tsukuda, 1991]. We assumed one dimensional velocity structure that |
modification of the result from an active source experiment close to our network, and applied time corrections every station whict
were estimated from differences from theoretical and observational travel times for removing ambiguity of the assumed structure
Then we adopted the maximume-likelihood estimation technique [Hirata and Matsu'ura, 1987] and calculated the hypocenters
Preliminary results show that intensive activity near the Japan trench can be seen while there was a quiet seismic zone betwe
the trench zone and landward high activity zone.

F—U— R R, SRR, R RS
Keywords: off Fukushima, Aftershock activity, Long-term OBS
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Relatlon between Seismicity and Stress Change Associated with Interplate Slips off Bos:
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IR AR 1 R
HIROSE, Fuyuki* ; MAEDA, Kenji'

LSS

IMeteorological Research Institute

5L + B (2012, 2013, JpGU; 2013, SS3), FHEBEMOZT—RAY w TA XY~ (LUF, SSB ICHES a0zt
BT B XU b & ICH 2RI R S NS T L 2R U, FlZE, MEEEIcOWTHD L, (S-1)SSE
RHCHEFEL, (S-2) 20023 &K U 20074F SSERGICEERL, (S-3) 20074 SSEZEICFERDHN, LW 5 3 DORHYH
ZIFonsd. R G-RAID bEHICDOWTHS L, (b-1) SSEhBXUTEKZI/NE L AS, (b-2) XD SSEE THRLICKE
g%, LWVITAI7IVERDIRL TV,

CCTHEHLUTWAMEBEEESNEOI RO KIBL— MIFIEXYOTHS. Thdb, ZCEWNIHE>TVBE L — MER
HCNE T2 T AR T 4 D LTV S T8, ﬂﬁ%h\‘i%ﬁ’]k%ﬁ LTWBEEZLNS. —Jf, SSEOFAEI - Tl
EEEEO T L — TR L= &8N 5. 2L T, EBEL—EL &5k, ioEmEesExs. C
T, BENEEHISEONT TIHOEEMRNE W =HIE 3%%473\ V> (Dieterich, 1994, JGR| 72k l571& G-RHI
D b EIXHHHEE (Scholz, 1968, BSSAI LW O iERZEE T % &, SSERNCHIEFRAERDNE XD, FEIRFC b lid X<
55 THEINS. BRI COTFREEGLTNS.

BURIICHATHB &, SSENF (S-1,b-D T, SSEOHLLEIZZIERD T &, s&@%%%bdﬁ%*&%ﬂﬁ%?ﬁbﬁ@i’b—
FMETXH L— }\ & SSERIDZNE D E <755 (GNSST—A D LHEE T NIz R KIEF KT SSEZ i X D R T
%). FLT, B&MEL— M EL ARSI, IHhoEnREEE5. ZhUCK OMIERERNEAD, FRHC b1‘§
MEL 755, #73 SSER] (S-2,b-2 T, FL—hrEFXRODL—FHWSSERFE OIKFT 2728, Fid&WioHR Lk
D, HEFEEOEEMEDEN, FFHC bEldE < 755, 20074F SSEABHICHERMNENN (S-3) 1DV TIE, 20074FE SSE
Hi% TR KD FAICKERENVIZ RV, TOIRM R THIERARICE(EA BN S 72HIciE, Dieterich (1994 #HH
RTEZDE, IRNDREL—FIEDLLT, EFIXRDL—FrEIPELHENUEIY (EFIXRD L—FDENNL
DTHAD LT KIRITITFE LR (Savage, 1983, JGR) DX b, FL—rHA Yy 7 VTR (TXDKREL— N/
EHITXRDL—b) O FZEKTS. TOXIIC, HEGEEH® b MORMZkX, 7L—METAND L— FOEELT
CEICHIH T E 5.

LT AT, B SSEIMA 4-7 ERFRTHRAEL T zAY, 2011FE KB LT 2014EWDICEFAE L, EiL 2 BOFE
MIBRLE 2 FEFERE & TN E TICEEAR TR Y. FEAEMBRAVEE U 72 272 R AE 201 1 g 5 AR EHE . (UL,
HALMHIER) DFEIC KD EDELEZLNDD, TNE TICASNIZRD 20144E SSETEALNE M E S D, HAR%Z
MR UTHT LTz, ZORSE, (S-1) SSERFOHIEIGEIOTEF(L, (S-3) 20074 LA O E O HIEEFE A, (b-1, b-2) bfid
R i cnE ceRCHEmEZR Uz, —/, B OREMERE L, (S-2) SSEiTDOMIEFH OFHRLIic D
TERDENIZI - Tz,

F—TU— R BEREE Aa—RY v TAXY N, b, i), R b
Keywords: Boso peninsula, slow slip event, b value, stress, temporal change
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Microseismicity around the Nankai trough south off the Kii Peninsula
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B4 30kKM~40kmIC 774 LTV A D, HBEHIEBNOIEIC & 0 HEROEPFIE—TLEREK O 20kmEER N & H
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Keywords: ocean bottom seismograph, Tonankai earthquake, Nankai earthquake, Nankai trough, microseismicity, Philippine Se
plate
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Repeating earthquake activity along the Izu-Bonin and Ryukyu trenches
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Keywords: subdection zone, repeating earthquake, 1zu-Bonin, Ryukyu, interplate locking
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Ocean bottom seismic observation in the Hikurangi subduction zone offshore the Nortk

Island of New Zealand
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Greenland Ice Sheet Dynamics and Glacial Earthquake Activities
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