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Feasibility Study of Constructing a Seismic Intensity Network in the Hida Mountain Region
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Synopsis

In the Oku-Hida area of Gifu Prefecture and the Kamikochi area of Nagano Prefectures
near the backbone of the Hida Mountain range in Central Japan, active seismic swarms

frequently occur. In this area, we are planning to construct a local high-density seismic

intensity observation network to supplement existing official seismic intensity

information by JMA. We are currently developing a prototype of a simple seismic
intensity meter using 3-Axis MEMS accelerometer ADXL355 and small single board
computer Raspberry Pi, and conducting test observations in this area. We plan to study

how to share the obtained seismic intensity information among stakeholders in the Oku-

Hida and Kamikochi area, and how to maintain and manage the observation network over

the long term in future.
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Fig.1: Index map of the studied area. The
Okuhida and Kamikochi areas are located
near the ridges of the Hida mountain range,
on the Gifu and Nagano sides, respectively.
Large and small red triangles show active
and Quaternary volcanoes, while blue
triangle shows the highest mountain in the
Hida mountain range.
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Fig.2: Seismicity of the target area from
1998 to 2019 (upper) and 2020 (lower). In
the upper figure, solid cyan circles denote
epicenters in 1998, while light green circles
show those in 2014. For green squares, see
text.
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Fig.3: Comparison of seismic intensity of felt
earthquakes in JMA and DPRI catalogue.
Seismic intensity (SI) for each felt earthquake
in both catalogues are shown. (upper) SI of
DPRI stations, DP.YAKE and DP.SMHZ.
Orange stars show earthquakes of which SI is
equal or more then ‘5 Lower’. (lower) SI of
felt earthquakes in the JMA catalogue at JIMA
TOCHIO. For the location of observation
sites, see Fig.2.
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Photo 1 : Prototype of a simple seismic
intensity meter. The upper side of the photo
is the main unit including Raspberry Pi, and
the lower side is the sensor unit including

ADXL355 MEMS accelerometer. The
dimensions of the main unit is 19c¢m x 28cm
x 10cm, while that of sensor unit is 10cm x
10cm x 6¢cm.
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Plate 1 : Example of screen display during
normal operation. (1) Realtime seismic
intensity, (2) Realtime observed waveform
(for the last 3 minutes only), (3) Latest
localy felt event information (map and text),
and (4) Seismic intensity distribution map
including surrounding observation points
(only when you have a network connection).
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Plate 2 : Example of screen display when a
local felt event is detected. (1) Realtime
seismic intensity is displayed in large size.
After the event waveform is recorded, the
seismic intensity is calculated again and
displayed at position (3) of Plate 1.
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Photo 2 : Status of test observations at the
DP.HRJ observation hut. (Upper) The
appearance of the observation hut. (Bottom)
Inside of the observation hut. ADXL355 and
JEP-8A3 are bonded to the concrete floor at
the lower right.
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Fig. 4 : Epicenter distribution of M>2.5
earthquakes during the test observation at
DP.HRJ station. About 300 earthquakes
from JMA catalogue are plotted. Solid
orange star shows the M6.5 earthquake at
14:42 JST on May 5, 2023.
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Fig.7 : The installation points of the simple
seismic intensity meter as of the end of
3 August, 2023. Green squares indicate
3 manned facilities and light blue indicate
- unmanned facilities. Solid magenta circles
3 represent the epicenters of the 2020 swarm
A earthquakes of magnitude 3 or greater. Blue
and red triangles represent Mt. Hotaka and
3 3 Mt. Yake-dake, respectively.
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Fig.5 : Waveform of the M6.5 earthquake at '
14:42 JST on 2023/05/05 observed at
DP.HRIJ. The upper waveform is observed by
JEP-8E3 and the lower one by ADXL355.
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Fig.8 : Example of a figure created after
aggregating the seismic intensity at each
observation station. It is the distribution of
seismic intensity at multiple stations for the
Noto Peninsula earthquake at 14:42 JST on
May 5, 2023.

Fig.6 : Comparison of calculated seismic
intensity by simultaneous observation of
JEP-8A3 and ADXL355 at DP.HRJ station.
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