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Development of ocean bottom cabled seismic and tsunami observation system using IC
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The Pacific plate is subducting below the northeastern Japan islands arc. The 2011 Tohoku earthquake occurred at the plz
boundary between the Pacific plate and the landward plate below landward slope of the Japan trench. In 1996, Earthquake R
search Institute, University of Tokyo had installed seismic and tsunami observation system using seafloor optical fiber in the
off-Sanriku area. The cabled system observed seismic waves and tsunamis generated by the 2011 Tohoku earthquake, and
data from the system are indispensable to estimate the source process of the 2011 event. However, the landing station of t
system was damaged by huge tsunami 30 minutes after the mainshock. Therefore we decide to install newly developed Oce
Bottom Cabled Seismic and Tsunami (OBCST) observation system off Sanriku to continue the sea floor observation.

Until 2010, we had already developed and installed the new compact Ocean Bottom Cabled Seismometer system near Awashi
island in the Japan Sea. After the installation, data are being collected continuously and we have continuous seismic data f
approximately 2.5 years at the present. The new system for off-Sanriku area is based on this system. The new OBCST h:
three accelerometers as a seismic sensor. Signals from accelerometers are 24-bit digitized with a sampling rate of 1 kHz a
sent to a landing station using standard TCP/IP data transmission. A precise pressure gauge is equipped as a tsunami sensor.
tsunami data are also transmitted by TCP/IP protocol. In addition, we have a plan that an observation node has an external pc
for additional observation sensor which will install on seafloor using Power over Ethernet technology. The data will be stored on
the landing station and sent to Earthquake Research Institute in the real-time. At the present, we are producing a proto-type
the new OBCST. In this paper, we will present a system of the new OBCST in detail, and installation plan.
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Sea trials of new generation ocean bottom seismometer
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We developed a new generation of ocean bottom seismometer (OBS) for extensive seismic study, which designed to advan
compactness, user-friendliness, and electrical/mechanical transmission response. The new OBS named OBS2G (2nd General
OBS to Grid) is integrated in a 13-inch glass-sphere and its weight is just 35 kg in air including the sinker. Access to the storec
data, parameter-setting, time-synchronization, and battery-charge are available without opening the glass-sphere by wirele
transmission technique. The dynamic range of the seismic recorder is 135 dB at 100 Hz-sampling. OBS2G employs newl
developed low-noise 7ng/Hz"1/2 at 10Hz) and low-power-consumption accelerometers (15mW). The simple exterior of the
OBS2G improves its mechanical transmission response compared to conventional short-period OBS that has some resonanc
Observation period of OBS2G is over 4 weeks with the accelerometers.

Currently we have achieved four times of sea trials with OBS2Gs. The recent two trials were conducted at deep waters ol
JAMSTEC research cruise KR12-12 and KR13-01. The first experiment was held in August 2012 in a water depth of 4,000
meters, the Nankai Trough off Shizuoka. Recent one was held in January 2013 with two OBS2G in water depths of 7,000 meter:
the Japan Trench off Miyagi. We have successfully obtained good quality seismic data on both experiments. In this paper, w
will briefly introduce characteristics of new OBS and features of acquired data.
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Recent giant earthquakes such as the 2011 Tohoku earthquake show large slip zones that generate huge tsunami can be loc
adjacent to trench. Observations in the vicinity are essential to resolve details of phenomena where the noticeable regions al
However, it is a challenging issue to observe earthquakes and their related phenomena just above the large slip zones beca
most trenches, which include the Japan Trench, are below ultra-deep sea, whose depth is over 6, 000 m. A number of oce:
bottom seismometers (OBSs) have been used for marine seismic studies since last century, but most of them are available at I
than 6,000 m water depth. Few seismometers equipped with special vessels have been to the deeper zones, but the specia
are barriers in order to make seismic array easily. It is one of the solutions if compact OBSs would be able to be set under ultra
deep sea. We have been developing several compact free-fall/pop-up type OBSs, which include a new type OBS, ultra-deep oce
bottom seismometer (UOBS). It is slightly improved for handling and safety, but basically designed just the same as conventione
model for widespread utilization. The UOBS has already enabled to obtain seismic data from just above the Japan Trench sinc
2012. Each UOBS has a three-component seismometer, a data-logger with a precise clock and batteries inside a housing whict
a single glass sphere (dia. 17 in.) with the transponder unit for acoustic communication to vessels, and radio beacon and flashi
light for recovery. A prototype UOBS was installed to the sea bottom below more than 6,500 m from sea surface on May 2012. I
was recovered after using acoustic transmission. A modified UOBS was deployed below over 7,500 m on August, and recovere
on October 2012. We obtained the seismic data from both UOBSs.
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Portable multi-channel seismic reflection system for high-resolution structural imaging
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