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To better assess the seismic hazards produced by a magnitude or greater ( ) earthquake

in the Tokyo metropolitan area, we have launched the Special Project for Earthquake Disaster Miti-

gation in Tokyo Metropolitan area ( ). This requires establishing a highly dense seismic-

array observation network in and around Tokyo to monitor ongoing micro-earthquakes with rela-

tively high precision even if noise levels are generally high. We have started developing the

Metropolitan Seismic Observation network (MeSO-net). Deployment of MeSO-net seismic stations

is currently underway. The number of observatories at project termination will be with a

km interval in space. In this paper, we summarize how we solved technically di cult and practical

problems involved in MeSO-net construction. We start with a review of related work to better

understand the technical di culties involved in deploying stations in metropolitan areas such as

Tokyo. Next, we explain our approach to verifying a meaningful design of an observatory and its

deployment at local sites. We further describe our decision-making process in practice for imple-

menting station deployment. We hope that establishing the MeSO-net will support a new assess-

ment of the seismic hazards produced by earthquakes in the Tokyo metropolitan area.

: Seismic instruments and networks, Seismic and tectonics, Subduction zones, Earth-

quake source observation, Tomography, Earthquake ground motion and engineering

seismology
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st nd rd th

mum amplitudes for the seismograms. Amplitudes in each

digital recordings made at the observatory in Earthquake

respectively. The numbers inside the figure are the maxi-

seismograph are normalized by the maximum amplitude

Fig. . Seismographs on and around the P-wave arrival

of the earthquake with magnitude . at : March

in southeastern Ibaraki prefecture. The traces are

Research Institute, at an epicentral distance of about

km. The seismograms were made at depths of , , ,

and m in the , , , and traces from the top,

for visualization purpose.
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Fig. . Same as Fig. for an earthquake of magnitude .

on : March in southeastern Ibaraki prefec-

ture. The epicentral distance from the observatory in

Earthquake Research Institute is about km.

Fig. . Power spectral density of ground motion noise (UD component) at Earthquake

Research Institute for di erent depths : , , , and m. Left panel : records under

clear sky at night ; right panel : records in heavy weather during daytime.
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Fig. . Schematic diagram of an observatory with structural drawing. Top left panel ( ) : overall structure ;

top right panel ( ) : well structure ; and bottom left panel ( ) : case structure.
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Fig. . Sensor part. First, second, and third panels from the top are conceptual drawings

of the sensor, photo of component, and photo of internal component, respectively.
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Fig. . Photos of fixing apparatus that utilizes the Hole lock. This apparatus

is located at the top and bottom of the protective housing of a seismometer.

Left panel : view of the inside ; right panel : external view.

Fig. . Schematic diagram showing how to install a

seismometer. See text.
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Fig. . External view of the above-ground part of an

observatory. From top left to bottom left : ISDN

router, power source controller, and accumulator.

From top right to bottom right : observation con-

troller and arrester terminal block.
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Fig. . Noise characteristics for the KIK-net (After Fujiwara ).
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Fig. . Power spectral density obtained from records of horizontal components obtained

at the Tsukuba observatory. Set of dashed lines shows typical power spectral density

of ground motion noise (NLNM and NHNM : USGS).
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Fig. . Seismograms and power spectral density diagrams showing high-frequency observation and large

amplitude observation for an earthquake of magnitude . ( : November ) under the MeSO-net.

These observations were made at the Tsukuba observatory located in the area of the National Research

Institute for Earth Science and Disaster Prevention (NIED), at an epicentral distance of about km.
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jma

Fig. . -hour observation (UD component) on March at the Yayoi observatory (YYIM).

(a) Seismograph, (b) spectrogram, and (c) power spectral density for -hour observation.
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